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FOREWORD

The Federal Reserve Bank of Boston is pleased to publish
these papers on New Mortgage Designs for Stable Housing

in an Inflationary Environment presented at a conference
at MIT in January 1975. Continuing developments in both
the monetary and housing fronts bear out the importance

of finding ways to alleviate the impact of inflation on housing
and we hope that the publication of the conference papers

will both stimulate and suggest promising avenues for this search.
The conference was the culmination of a study carried out at the

Sloan School of Management at MIT with the support of the U.S.
Department of Housing and Urban Development and the Federal

Home Loan Bank Board.

Since all the papers are part of one study, they reflect many
of the same basic themes. Further, although only those responsible

for each part of the study appear as authors, each paper reflects
the contribution of the entire group. As sponsors of the study

and of the conference, we hope that this integrated approach will
provide useful insights and stimulate further research and action.

Frank E. Morris
Federal Reserve Bank of Boston

John C. Weicher
U.S. Department of Housing and

Urban Development

Donald M. Kaplan
Federal Home Loan Bank Board
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Solving the
Long-Range Problems

of Housing
and Mortgage Finance

Frank E. Morris*
The very title of this session is encouraging. We have passed through

a decade of intense public concern over housing finance. Yet this concern
has tended to be focused on short-term palliatives which have had very
limited success. The mortgage market in its fundamentals has not changed
in the past decade, despite the obvious need for change. The mortgage
market was just about as sensitive to swings in short-term money rates in
1974 as it was eight years earlier in 1966.

After a decade of failure, it is time to turn away from makeshift re-
sponses to the problem of housing finance and begin to seek fundamental
answers. These answers, it seems to me, lie in the restructuring of the
mortgage instrument. I would like to emphasize that the views I express
are solely my own and not necessarily those of the Federal Reserve
System.

The year 1966, it seems to me, was the turning point for the mortgage
market. We learned in that year that the thrift institutions, as they were
then structured, were not well adapted to an economy characterized by in-
flation and sharp swings in short-term money rates. This fact raised two
major public concerns. First, there was anxiety over the viability of the
thrift institutions themselves. Second, there was concern because the vul-
nerability of our thrift institutions to swings in short-term money rates ag-
gravated the impact of monetary policy on the housing industry.

Housing will always be the most sensitive sector in the economy to
shifts in monetary policy, no matter how well we organize and perfect the
mortgage market. This will be so because the level of the mortgage rate is
much more critical in limiting the ability of the consumer to carry such
debt than is the interest rate on any other type of borrowing. But the
problems of housing finance in the United States are compounded by the
fact that the principal sources of mortgage money in our system, the thrift

*President, Federal Reserve Bank of Boston.
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10 NEW MORTGAGE DESIGNS

institutxons, find that their own money flows tend to dry up or turn nega-
tive when short-term money rates rise. As a consequence, we have been
subjected to much larger swings in housing construction than would have
been the case if the thrift institutions were in a position to adapt to
changes in short-term money rates.

In attempting to deal with this problem during the past decade, the
Congress has fostered a group of governmental financial intermediaries
empowered to raise money in the open market and to channel the funds
into the housing market. This approach has met with only limited success
for reasons which are familiar to you all.

More recently the Congress has been contemplating credit allocation
as a possible solution. Short of comprehensive administrative control over
all sources of finance, which would carry with it heavy costs to society in
the form of a less dynamic and less efficient economy, this approach is
also likely to fail to meet the problems of housing finance.

While the Federal Government has been trying to innovate in the
mortgage market, even if not too successfully, there has been a re-
markable lack of innovation on the part of the thrift institutions over the
past decade. While it is true that the liability side of their balance sheets
has been substantially changed by a major increase in longer-dated li-
abilities, the composition of their assets has not changed much in the past
decade. As a result, the thrift institutions were not in a very much better
position to meet the pressures of 1974 than they were to meet the pres-
sures of 1966.

In my judgment, the answer to the problems of the thrift institutions
is not to convert them into commercial banks. What we need are special-
ized housing finance institutions which are capable of functioning in an
inflationary economy. To produce this capability, it will be necessary to
move away from sole reliance on the long-term, fixed-rate mortgage, a
nancial instrument which was a product of the Great Depression, when
stable prices and low interest rates were properly imbedded in expec-
tations.

At a recent conference on financial innovation at New York Univer-
sity, the question arose: why have we not seen, until very recent months,
any significant thrust by private institutions to produce a mortgage in-
strument better suited to our times? Why have private markets failed to
innovate in this case?

The answer,, it seems to me, lies in the shelter provided by Regulation
Q. In the absence of this shelter, the thrift institutions would have been
compelled to innovate. Regulation Q is a crutch which has been just bare-
ly strong enough to prevent the necessary adaptation from taking place.

However, it seems to me that the shelter of Regulation Q is rapidly
eroding for two principal reasons. First, the market is responding by de-
signing new open-market financial instruments to meet the needs of the
small saver. In 1973-1974, we saw two such new instruments introduced:
the floating-rate note and the money-market mutual fund. The success of
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these new instruments, particularly the money-market mutual fund, as-
sures that, in the next period of tight money, the competition of open
market instruments is likely to be more severe than ever before.

The second reason why the shelter of Regulation Q is eroding is the
rising strength of consumerism. There is a growing awareness that the
small saver has been the principal victim of Regulation Q. The rate on
home mortgages has been subsidized by artificially depressing the return
available to the small saver. This is a very regressive arrangement, since
the poorest 40 percent of our population owns 25 percent of all savings
deposits, but accounts for only 10 percent of mortgage debt. In the past
the interests of the consumer as saver have never received much attention
in the Congress. I think this is changing. The survival of the NOW ac-
count in Massachusetts and New Hampshire is a symptom of this change.
It survived the formidable combined opposition of the commercial banks
and the savings and loan associations because the NOW account was con-
sidered by the Congress as an innovation favorable to the consumer.

No single form of mortgage instrument can meet all of the housing fi-
nance needs of the American people. We need an array of mortgage in-
struments which, in combination, can move us toward three objectives:
first, a more stable flow of funds into the thrift institutions; second, a fair-
er shake on interest rates for the small saver; and third, the solution of
the housing "financing gap" caused by higher interest rates.

The level-payment mortgage is not well adapted to the expected life-
income stream of our young adult population. It has always required that
a much higher percentage of the total income of young adults be spent on
housing during the early years of the mortgage. This was not so critical
when interest rates were low, but when mortgage rates rise sharply the
problem becomes acute. A move from 5 percent to 9-1/2 percent in the
mortgage rate increases the monthly payment on a $30,000, 30-year mort-
gage by 57 percent. This creates the "financing gap" I referred to earlier,
which is pricing much of our young adult population out of the housing
market.

Unless our private institutions respond to this "financing gap" prob-
lem by devising a workable graduated-payment mortgage, the Federal
Government will have to meet the problem with a mortgage interest rate
subsidy. Such a subsidy should gradually phase out over the first five or
six years of the mortgage as the income of the homeowner rises.

The mortgage market of the future should offer an array of mortgage
instruments to the consumer so that he or she can choose the one which
best meets his or her needs. The conventional, fixed-rate, level-payment
mortgage should not be eliminated, but it should be offered at a signifi-
cantly higher rate than the variable-rate mortgage. If the homeowner
wishes to be protected against future changes in interest rates, he should
expect to pay an interest rate premium for the privilege. He should not
expect, at no cost, to push this risk onto the shoulders of the savings de-
positor, who typically has a lower income than the homeowner.
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In addition to the variable-rate mortgage, a graduated-payment
mortgage of some sort should be available to the young adult whose in-
come can reasonably be expected to rise substantially in the future. With
this array of mortgage instruments, housing finance could be put on a
sound basis.

Whenever one talks about restructuring the mortgage portfolios of
our thrift institutions, two responses are inevitable. The first is that the
idea is impractical because it would take seven or eight years to accom-
plish significant change. The second is that it is impractical because the
consumer will not buy these strange new mortgage instruments. The first
argument undoubtedly accounts for much of the lethargic response of the
thrift institutions to the idea of the new mortgage instruments. It will, in-
deed, take a long time before these new instruments can make a signifi-
cant difference. When money is tight, the attention of the management of
thrift institutions must be focused on short-term survival. When the turn
in short-term money rates comes, and funds start flowing in again, the
whole matter loses its sense of urgency. There is never a really good time
to work on the long-term viability of the thrift institutions and the long-
term stability of the mortgage market.

With respect to the second argument, that these new mortgage forms
cannot be sold to the American consumer, I am not persuaded. It is true
that to the person who can afford the high initial payments (which many
of our.young adults cannot), the fixed-rate, level-payment mortgage is a
good deal. The lender (and ultimately the savings depositor) bears all the
risks of changing interest rates. But is the present mortgage form really a
good deal for the American public if it prevents the mortgage market
fi’om functioning properly?

The recent Congressional action on variable-rate mortgages stems
from the concern which has led state legislatures in the past to impose
usury ceilings on mortgage rates -- a concern to protect the public from
greedy and unscrupulous lenders. The effect of the usury laws, however,
has been to impair the proper functioning of markets and to divert money
away from the mortgage market whenever the market rate rises above the
ceiling. The consumer gains no protection from markets that do not
function.

There is a pressing need to restructure the mortgage market so that it
can function effectively in the environment in which we find ourselves
today. If our private mortgage-lending institutions fail to adapt to their
environment, either due to their own inertia or due to legislative con-
straints on their ability to adapt, the Federal Government’s role in the
mortgage market must expand. These are the alternatives as I see them.



Inflation and the
Housing Market:

Problems and
Potential Solutions

Donald Lessard and Franco Modigliani*

I. INTRODUCTION

Recent years have witnessed increasing rates of inflation accompanied
by high and volatile interest rates. Although these factors have affected
the entire economy, their most drastic effect has been on housing as
shown by wide swings in construction activity and in the turnover of the
existing stock of housing as well as by a growing feeling that adequate
housing is out of the reach of an increasingly large number of households.
The conclusions of the M.I.T. study are that (1) these effects can be large-
ly traced to shortcomings of the standard mortgage and the institutional
arrangements that surround it which, in an inflationary environment, have
had a serious destabilizing impact on both the demand for and supply of
housing and that (2) this instrument, in many ways obsolete, should be
supplemented by alternative mortgage designs.

Given the persuasive case that the standard mortgage instrument is a
major culprit, the study examines a variety of possible modifications of
the traditional mortgage in order to assess the effectiveness of alternative
designs in reducing or eliminating the demand and supply effects resulting
from inflation and its variability. The alternatives examined include de-
signs which have been advocated within the United States or actually im-
plemented either here or abroad as well as a set of novel designs aimed di-
rectly at the two major types of inflationary effects.

Outline of the Study

The study was broken down into five subtasks, each of which appears
as a paper in this volume.

The paper by Cohn and Fischer provides a detailed description and
microeconomic analysis of the major alternative mortgage instruments
from the perspectives of both borrowers and lenders. The types of mort*
gages considered include variable interest rate mortgages, which resolve

*Donald Lessard is an Assistant Professor of Management and Franco Modigliani is
an Institute Professor of Economics and Finance, both at the Massachusetts Institute of
Technology.
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14 NEW MORTGAGE DESIGNS

the lender mismatch problem but in their standard form do not eliminate
the inflation-related distortions in the time pattern of payments; gradu-
ated-payment mortgages with a fixed graduation geared to expected in-
flation, which do adjust the time stream of nominal payments for antici-
pated inflation but have no flexibility to cope with subsequent changes,
and do nothing to resolve the supply problem; price-level-adjusted mort-
gages, where the outstanding principal is adjusted in line with changes in
the price level, which address both problems; and a class of novel mort-
gage designs which are roughly as effective as the price-level-adjusted
mortgage but which are deemed to be more easily implementable within
the current institutional setting.

Kearl, Rosen, and Swan review existing empirical evidence regarding
the potential impact on the demand for housing of changes in the mort-
gage instrument. They find general confirmation that basic elements of the
mortgage do matter, though are led to conclude they find that existing
studies are inadequate to provide quantitative information about the likely
impact of the various proposed changes.

Experience in six countries with alternative types of mortgages is re-
viewed by Lessard with the collaboration of Anderson, Cohen,
Cukierman, and Kouri. The countries studied include the United King-
dom and Canada, which employ variable-rate mortgages with level money
payments; Brazil and Israel, which have adopted price-level-adjusted
mortgages; Sweden, which has combined variable rates with a time stream
of patterns tailored to remove inflationary distortions; and Finland, which
has a hybrid scheme lying somewhere between that of price-level index-
ation and variable nominal interest rates.

Jaffee and Kearl present an examination, through simulation, of the
macroeconomic impacts of various mortgage innovations. Relying on the
MPS econometric model they estimate how construction activity, the
profitability of thrift institutions and other related variables would have
fared over the last ten years if the traditional mortgage had been replaced
by a number of alternative mortgage designs.

Various tax, legal and regulatory barriers to innovation in the mort-
gage instrument are examined in the final paper by Holland.

The remainder of this paper provides an overview and synthesis of the
results of the five studies.

II. THE CAUSES OF RECENT INSTABILITY IN THE
HOUSING SECTOR

The recurrent crises which have plagued the housing industry in the
last decade can be largely traced to the interaction of a rising and variable
rate of inflation with two major institutional features which have char-
acterized the financing of housing in the United States in the postwar pe-
riod. These are (1) almost exclusive reliance on the traditional fully amor-
tized, level-payment mortgage as the vehicle for financing the acquisition
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of single-family houses; and (2) overwhelming dependence for mortgage
funds on thrift institutions which secure the bulk of their funds through
relatively short-term deposits. This framework could and did work reason-
ably well in the period of relative price stability that prevailed until 1965,
but has been a source of serious problems in the environment of rising
and variable rates of inflation which have prevailed in the last decade
through their effect on both the demand by potential buyers and the
supply of mortgage funds.1

A. The Effect of Inflation on Demand: Shortcomings of the Traditional
Mortgages

Our conclusions that inflation has an unfavorable effect on the
demand for houses financed by mortgages and that fluctuations in the
rate of inflation tend to lead to corresponding fluctuations in construction
activity rests on the following considerations which are spelled out in the
rest of this section.

1. Inflation and the anticipation of its continuation tends to raise in-
terest rates, including mortgage rates, by an "inflation premium"
needed to compensate the lender for the anticipated erosion in the
purchasing power of his claim. The rise in interest in turn raises
the annual payment needed to acquire a house of given value.

2. This higher interest rate and resulting annual payment do not per
se change the real cost of carrying a house in that they are offset
by the gain to the debtor resulting from the gradual decline in the
purchasing power of his debt and of his annual payment.

3. Nonetheless the rise in interest rates resulting from inflation has
an important effect on the time profile of the stream of annual
payments, expressed in terms of constant purchasing power.
Whereas in a world of constant prices these payments are con-
stant over the life of the mortgage, the inflation-induced increase
in interest rates results in an increase in the level of real payments
in the early years of the contract with a commensurate reduction
in the later years.

4. In a world in which the household’s ability to meet the annual
payment is constrained by its current income (there being no sig-
nificant opportunities for second mortgages and the like) the in-
crease in the annual payment in the early years of the contract is
bound to have an unfavorable effect on the demand for housing
by forcing many households to postpone or forego home-
ownership or scale down their demand.

These propositions are illustrated by Table 1 and Figures 1 and 2.
Column 2 of the table shows the effect of alternative rates of inflation on
the annual payment for a $20,000 30-year mortgage. Assuming a 3 percent

~Most studies of inflation and housing have focused on the supply effects. Only Poole
[1972] and Tucker [1975] have addressed the demand effects in any detail.



Table 1

EFFECT OF INFLATION ON
THE STREAM OF PAYMENTS

FOR DIFFERENT RATES
OF INFLATION

$20,000 -- 30-Year Mortgage
$10,000 Initial Annual Income Increasing at Inflation Rate

Case A:

(1) (2) (3) (4)
Annual Real Payment/

Year Payment Payment Income (%)
0% Inflation 3% Interest Rate

1
5

10
15
20
25
30

1,020.39 1,020.39 10.00
1,020.39 1,020.39 9.24
1,020.39 1,020.39 8.37
1,020.39 1,020.39 7.58
1,020.39 1,020.39 6.87
1,020.39 1,020.39 6.22
1,020.39 1,020.39 5.63

Case B: 2% Inflation 5% Interest Rate

1 1,301.02 1,275.52
5 1,301.02 1,178.38

10 1,301.02 1,067.30
15 1,301.02 966.68
20 1,301.02 875.56
25 1,301.02 793.02
30 1,301.02 718.26

12.50
10.67
8.79
7.22
5.94
4.88
4.01

Case C: 4% Inflation 7%Interest Rate

1 1,611.73 1,549.74
5 1,611.73 1,324.72

10 1,611.73 1,088.83
15 1,611.73 894.94
20 1,611.73 735.57
25 1,611.73 604.59
30 1,611.73 496.93

15.21
12.04
8.99
6.73
5.03
3.76
2.81

Case D: 8% Inflation 11% Interest Rate

1 2,300.49 2,130.01
5 2,300.49 1,565.68

10 2,300.49 1,065.59
15 2,300.49 725.21
20 2,300.49 493.57
25 2,300.49 335.91
30 2,300.49 228.62

20.91
14.28
8.87
5.50
3.42
2.12
1.32

Assumes 2% real growth in income

16



Figure 1

REAL VALUE OF MONTHLY PAYMENTS

150

100
No Infl ation

5 lO

4% Inflation

8% Inflation

15 20 f25 30
Years Elapsed

Source: Donald Tucker, "The Variable-Rate Graduated-Payment Mortgage"

Real Estate Review, Spring 1975.
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18 NEW MORTGAGE DESIGNS

interest rate in the absence of inflation, the annual payment is $1,020. As
the inflation rate rises to 2, 4, and 8 percent, raising the mortgage rate by
corresponding amounts, the annual payment is seen to increase by 30, 60,
and 130 percent respectively.

The reason for the higher annual payment is that the payments are
spread over a long period of time and, in the presence of steady inflation,
these payments are made in dollars which are worth less and less in terms
of purchasing power. This proposition is illustrated in column (3) of the
Table, which expresses the annual payment in dollars of "constant pur-
chasing power." This column is obtained by dividing the figures of col-
umn (2) by the price level relative to that prevailing in the year the con~
tract was initiated, which is implied by the assumed rate of inflation for
each of the years indicated in column (1).

In Case A, where no inflation is assumed, the figures of column (3)
are of course identical to those of column (2) with stable prices, a stan-
dard mortgage calls for a stream of payments which is constant both in
current dollars and in terms of purchasing power.

In Case B, with a 2 percent rate of inflation, the payments of column
(3) decline at a rate of 2 percent per annum; thus while they start higher
than in Case A, they end appreciably lower, with the terminal rate of pay-
ment only about half as high as the initial rate. This effect of inflation in
"tilting" the real stream of repayments becomes more and more pro-
nounced as we move to 4 and 8 percent rates of inflation in Cases C and
D. In this last case, the payments start twice as high, but end up one-fifth
as large.

This tilting effect of a rising rate of inflation on the stream of annual
payments expressed in constant purchasing power is brought out vividly
in Figure 1 which shows a graph of the real payment required in each
year of the contract (the information reported in column (3) is only for se-
lected years), for zero inflation, 4 percent inflation, and 8 percent
inflation.

The Level of Inflation and the "Real" Cost of Housing. While the
payment streams corresponding to different rates of inflation differ radi-
cally in shape, they do have one feature in common: the present value of
each of the payment streams measured in dollars of constant purchasing
power is the same -- $20,000 -- when discounted at the rate of 3 percent
which we have assumed represents the interest rate which would prevail in
a world of no inflation (and hence is appropriate to dollars of constant
purchasing power).

It is precisely in this sense that the higher rate of interest and the
higher initial level of money payments resulting from inflation merely
compensate the lender but do not per se increase the real overall cost of
acquiring a house. The same conclusion may be arrived at in a different
way. The cost of owning and using a house for a determined period con-
sists of the outlays to acquire the house less the value of the house when
sold. As long as the value of the house maintains a reasonably close cor-
respondence to the general price level (or better yet exceeds it), the in-
flation premium paid to finance the house will be recaptured through an



Figure 2

REAL VALUE OF OWNER’S EQUITY AND UNPAID BALANCE
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Source: Donald Tueker, "The Variable~Rate (~raduated-Payment Mortgage"
Real Estate Review, Spring 1975.
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20 NEW MORTGAGE DESIGNS

eventual capital gain. In fact, taking into account the assymetric tax treat-
ment of interest charges (fully deductible) and capital gains on a primary
residence (totally exempt if reinvested in another residence and taxed at
the capital gain rate otherwise), inflation should actually lower the real
cost of home ownership.

The Level of Inflation and the Ability of Households to Purchase
Housing. Even though inflation does not increase the sum of discounted
payments, it will have an effect on the value of housing which a house-
hold is able to acquire, for this depends not only on the sum of payments
but also on their time profile. The typical household must meet payments
from current income and lenders generally limit the size of a mortgage in
order to maintain a desired payment-to-income ratio in the early years of
the contract. Thus, the amount of housing which a household can acquire
will be limited by its current income and the fraction thereof it can devote
to housing.

It can be seen from Table 1 that a household with an annual income
of say $10,000 and a mortgage of $20,000 could, in the absence of in-
flation, service the debt throughout the life of the mortgage with 10 per-
cent of its income; with a 2 percent inflation, the initial payment would
require over 13 percent of his income; with 4 percent inflation nearly 16
percent; and the figure would rise to nearly 23 percent if inflation reached
8 percent. Furthermore, as is apparent from Table 1 and Figure 1, with in-
flation the traditional mortgage will require higher real payments through
most of the first half of the contract than would be required in a world of
no inflation for which the mortgage instrument was designed. Looked at
from a different angle, the traditional mortgage requires of the borrower
quite different time shapes of repayments of his "real" debt, depending on
the rate of inflation. This point is illustrated in Figure 2, which compares
the behavior over time of the unpaid balance, measured in terms of pur-
chasing power, for alternative rates of inflation. As one would expect
from Figure 1, a higher inflation results in a more rapid decline in the
outstanding debt. Correspondingly, the owner’s equity also builds up
more rapidly, if the value of the house remains constant in real terms.

Our conclusions about the unfavorable effects of the tilting induced
by inflation are reinforced by the consideration that a major group of
potential home buyers are young households who can look forward to an
increase in income even in the absence of inflation, both because of the
general effect of productivity growth, which tends to raise all incomes,
and because typically, even in the absence of productivity growth, income
tends to rise with age, at least for a while. For such households, the op-
timal time profile of real payments might be one rising over time; in-
flation instead will tilt the ratio of mortgage payments to income even fur-
ther than indicated by Figure 1.2

2For this reason, young families with expectations of rapid increases in income might
prefer a mortgage with rising real payments while other families, facing retirement and a
drop in income, might prefer the opposite.
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A faster repayment schedule and the resulting higher ratio of payment
to income in the early years of the contract need not of course be a prob-
lem for those households who had intended to save at a rate sufficiently
high to satisfy the schedule; but would be a problem for other households
and their number would grow rapidly with rising inflation and the
sulting speedup of repayments.

Even for these households, the problem could be handled in a world
of perfect markets, no money illusion, and infinite ingenuity in devising fi-
nancial instruments suited to changing circumstances. In this ideal world,
the borrowers would be able to raise otherwise the funds needed for the
high early payments, for example, through second mortgages or unsecured
personal loans. But, obviously, our world does not meet these ideal speci-
fications. Indeed, there is little evidence of any significant tendency on the
part of lenders to make full use even of the flexibility in the existing mort-
gage contract to counteract the higher initial payments resulting from in-
flation by lengthening maturity or by raising the loan-to-value ratio. In
any event, these devices would not go very far in counteracting the effect
of inflation on the early payments.3

On the basis of this analysis, we conclude that, under traditional
mortgage financing, inflation is likely to affect adversely the demand for
houses by inducing potential buyers -- especially first owners -- to scale
down their demand in terms of quantity and/or quality or to forego
quisition, at least until they have accumulated enough assets for a larger
downpayment. It also follows that marked fluctuations in the actual and
anticipated rate of inflation such as have occurred in the last decade, tend
to change the demand for housing and thus contribute to the observed
swings in residential construction activity. The Kearl, Rosen, and Swan
paper endeavored to find empirical evidence on the quantitative mag-
nitude of this impact, through a search of the empirical literature of fac-
tors controlling the demand for housing. Unfortunately, the existing con-
tributions did not provide this evidence as none of the authors of previous
empirical studies has explicitly treated these effects.

Uncertainty About the Level of Inflation and the Demand for Hous-
ing. In addition to the effects just discussed, which depend on the level of
inflation, the demand for housing may also be affected by uncertainty
about the future of inflation. Consider, for instance, the case illustrated in
Case D of Table 1, when the rate of inflation anticipated over the 30
years of the contract is 8 percent, and on this basis the mortgage rate is
set at 11 percent. If the actual path of inflation turned out to be appre-
ciably different from 8 percent, the path of actual payments expressed in
terms of purchasing power would also be different from that of column
(3). In particular, if the deviations were prevailing in one direction, the

3Lengthening maturity from prevailing practices could accommodate, at best, only ~
very moderate rate of inflation and changing the loan-to-value ratio increases the lender’
risk in the early years of the contract.
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present value of the stream of real payments could deviate significantly
from the intended $20,000. Thus, in the presence of significant uncertainty
about the future rate of inflation, the mortgage instrument, as a fixed
long-term contract, becomes a risky one for the borrower as well as the
lender. If inflation turns out to be higher than expected, the borrower
reaps a windfall gain (and the lender suffers a windfall loss); and if lower,
the opposite occurs.

In our recent history, inflation typically has turned out to be higher
than expected and, in addition, interest rates have frequently been kept
artificially low by government policy, all of which has worked out to the
advantage of the borrower. Thus there has been a tendency to assume
that inflation is detrimental to the lender, but is good for the borrower
and has a favorable impact on housing demand. Actually, once inflation
has developed for a while, and interest rates are left free to incorporate
expectations of hefty rates of inflation, anyone borrowing on a long-term
basis to invest in a house bears a substantial risk of inflation turning out
lower than anticipated.

This risk is mitigated to some extent by the prevailing early re-
payment provisions on mortgages, mandated by law in many states. Often
borrowers are allowed to repay ahead of schedule with minimal penalties.
This is viewed as a social necessity to allow people to buy and sell houses
freely; but it also results in a "one-way option’’ in which the borrower can
always get out of the original contract if interest rates fall, thereby reduc-
ing his risk of a lower than expected rate of inflation -- but the lender
cannot get out if they rise. Of course, a rational financial intermediary
that recognizes this assymetry should exact a premium for this option
during periods of high and uncertain inflation and interest rates with the
result that borrowers would have to pay for the reduction of risk inherent
in the prepayment clause in the form of an even higher interest rate.

One might conclude that insofar as households are prevailingly averse
to risk, prepayment options are correctly priced, and interest rates freely
reflect expected inflation. A high and uncertain rate of inflation could
tend to reduce the demand for housing through its effect on the expected
cost and risk to the borrower. It must be acknowledged however that,
since these circumstances also increase the risk of investment in long-term
fixed-rate financial assets, they may encourage wealth holders to invest in
physical assets such as houses, especially since much evidence suggests
that equities are not a particularly good hedge against inflation. The em-
pirical relevance of this phenomenon is supported by the experience of
countries with high rates of inflation.

These considerations make it hard to reach firm conclusions about
the overall impact of uncertainty about the future of inflation on the de-
mand for houses, especially since this depends in part on the nature of fi-
nancial instruments available to investors. One conclusion that seems war-
ranted, however, is that, if alternative instruments could be devised to
finance housing which reduce the price-level risk inherent in the standard
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mortgage, this would also have some favorable impact at least on the de-
mand for owner-occupied housing. However, the shortcomings of the tra-
ditional mortgage arising from the uncertainty of inflation are likely to be
of secondary importance compared with those arising from the tilting of
the stream of payments discussed earlier.4

Inadequacies of Current Remedies. Several countries which at one
time or another experience double-digit inflation have come to realize that
at these high rates the traditional mortgage instrument requires such an
exorbitant initial rate of repayment of principal that it becomes practically
useless as a financing device. They have accordingly been led to try out
basic reforms in this instrument involving some form of "price-level ad-
justment" along lines detailed in the reviews of Finland, Israel and Brazil
and discussed further in IV.D below. Many other countries, including the
United States and the United Kingdom have tried to relieve the problem
by holding down interest rates through ceilings or by providing interest
rate or housing subsidies. Only a few countries, notably Sweden, have
tried to combine subsidies with financial innovation and government
guarantees.

Typically, the approaches implemented or proposed in the United
States have aimed at making mortgages available to qualified borrowers
at below equilibrium interest rates. It should be apparent from our anal-
ysis that such schemes constitute an inefficient approach: they would be
unnecessary if the right cure were provided.

If our analysis is correct, the problem does not arise from the fact
that, with a higher inflation, the borrowers can no longer afford to pay
the interest rate on the principal and amortize the debt at a reasonable
and prudent rate. Indeed, we have shown that higher interest rates arising
from inflation do not change the overall real cost of the house; hence, in-
flation per se should not be a ground for subsidies, especially to potential
home purchasers who on the average do not come from the poorest clas-
ses of society. The problem arises instead from the fact that, with high in-
flation, use of the standard mortgage requires borrowers to repay the debt
at an unreasonably fast pace.

The true solution to this demand effect must therefore lie in devising
instruments such that the path of repayment of the loan (measured in
terms of purchasing power) will be independent of the rate of inflation --
say the same as it would be under a traditional mortgage in the absence
of inflation thus eliminating the tilt effect of the standard mortgage.

B. Effect of Inflation on Housing Through the Supply of Mortgage
Funds

Supply effects can be dealt with briefly as they are already fairly gen-
erally understood and agreed upon. They arise not from the rate of in-
flation as such, but rather from its variations, and from its interaction

4To the extent that the risks transferred to the lender via the "one-way" prepayment op-
tions result in higher mortgage interest rates, they will exacerbate the "tilt" effects.
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with interest rate ceilings. Both are intimately related to the rather unique
and not altogether satisfactory structure through which the bulk of funds
to finance mortgages have been raised in the United States in recent
decades.

As is well known, by far the largest share of private mortgage funds,
especially those financing owner-occupied housing, has come from the
thrift institutions -- savings and loan associations and mutual savings
banks -- and to some extent from commercial banks and life insurance
companies.5 These institutions in turn have obtained the funds almost en-
tirely from deposits. Through much of the postwar periods these deposits
were almost entirely short term and highly liquid -- indeed, l%r all prac-
tical purposes they could be and were regarded as demand liabilities. This
practice was on the whole looked upon with favor, as one of the basic
functions of these institutions was viewed as that of providing the public
with a highly liquid investment. Only recently has this type of liability
been supplemented to a growing extent by deposits with longer maturities.

Consequences of Maturity Mismatching. As a result of these prac-
tices, thrift institutions acquired an extremely unbalanced or mismatched
financial structure, consisting of very long-term assets and very short-term
liabilities. This unbalanced portfolio did not reflect a conscious endeavor
to speculate on the term structure, which would have involved shifting as-
set and liability maturities at various points in time. This becomes clear
when one recognizes that mortgages are not very attractive instruments
for speculating on the term structure since in many states the borrower
can easily avail himself of the option to repay at no significant penalty in
the event that interest rates fall. Rather, at least in the case of S&Ls,
mortgages were one of the few investments that regulation allowed them
to make. That thrift institutions were thus forced into an unbalanced as-
set-liability structure must be regarded as unfortunate since it would hard-
ly seem socially desirable for these institutions to incur the risks of failure
associated with extensive term-structure intermediation.

This portfolio imbalance did not create any difficulty during the peri-
od of relative price stability which lasted until the mid-60s as interest rates
changed slowly, the term structure was prevailingly a rising one, and in
addition, deposit rates were not under serious competitive pressure thanks
to the low ceilings imposed on commercial bank time deposits. Ac-
cordingly, the thrift institutions and the S&Ls in particular were able to
attract a large flow of funds and provide ample financing for residential
mortgages. They were in fact so successful that home mortgages became
less attractive for other intermediaries, such as life insurance companies,
causing the market to rely on thrift institutions to a growing extent. Thus,
the thrift institutions’ share of all privately held home mortgages increased
from the early 50s to the early 70s from roughly one- to two-thirds; and

5Government funds, in particular purchases of mortgages by the FNMA, have played
an increasingly important role in mortgage financing in recent years.
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because of this growth, their share of the annual flows was even more im-
pressive, frequently reaching 80 percent and over.

But the weaknesses inherent in such a structure become apparent in
the era of rising and variable inflation that began in the mid-60s. Rising
interest rates during periods of monetary stringency made it difficult to at~
tract depositors at rates of the earlier period. And the problem became
more acute at each successive monetary crunch -- 1966, 1969-70, 1974 --
when short-term rates rose even more than long-term ones. Supervisory
authorities became concerned that if institutions competed to retain de-
posits, they would have had to offer rates which would have resulted in
severe losses and ultimate collapse -- especially in view of the reduced
market value of their portfolios which were very illiquid anyway. To pre-
vent this outcome the regulatory authorities imposed ceilings on all de-
pository intermediaries.

Since the level of ceilings was constrained by what the thrift in-
stitutions could afford to pay, it was frequently well below short-term
market rates. Because no other assets of similar characteristics yielded
more, the thrift institutions were spared a mass withdrawal. Nonetheless,
their liabilities lost attractiveness for savers and their net inflows slowed
down dramatically and even became negative for brief periods (the so-
called "disintermediation"). Furthermore, this unfavorable response of de-
positors tended to become more pronounced at successive "crunches" as
they became sensitive to rate differentials and as financial innovations
provided them with better alternatives, such as the shoi:t’-term money-
market funds. These periods of famine were typically followed by periods
of heavy inflows as each crunch was followed by a period of very low
short-term rates as monetary policy eased off. The wide swings in deposit
inflows resulted in similar swings in the supply of mortgage funds which
played a major role in the wide fluctuations in construction activity and
housing markets.

Solutions to the Supply Problem. The lessons to be learned from this
experience are fairly obvious and broadly agreed upon: if there is a sub-
stantial risk of inflation, the institutions financing housing must not be al-
lowed to continue the present practice of lending through traditional
mortgages -- a very long-term instrument -- while relying on very short-
term liabilities as a source of funds.

Hence, if the thrift institutions are to continue to provide the public
with a highly liquid, conventional, deposit-type asset and to use the bulk
of the funds so obtained to finance housing, they must have a financing
instrument which will allow them to earn a return commensurate with
changing short-term market rates. If they continue to invest part of their
portfolio in instruments of long maturity with fixed interest rates, they
should hedge them by liabilities of commensurate maturity, as well as
matching characteristics in terms of prepayment options and the like. If
instruments of an entirely new type were made available to them (such as
the price-level-adjusted mortgages discussed below), they should again fi-
nance investments in this asset with liabilities of similar characteristics. It
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should be added that the basic principle that prudent financial structure
requires matching the characteristics of assets and liabilities has long been
a tenet of financial theory and practice and is recognized by the in-
stitutions which finance housing in other countries. Thus (1) where con-
ventional mortgages are used, they are typically financed by mortgage
bonds, (e.g., Sweden, as well as many other countries); (2) where rnort-
gages are financed by short-term deposits, their interest rate is subject to
change (e.g., United Kingdom); (3) where the mortgage is financed by li-
abilities of intermediate term, the balance still due at the end of that term
is refinanced at the then prevailing rate (e.g., Canada).

In the next section, drawing on the more detailed and rigorous anal-
ysis of the Cohn-Fischer paper, we review a number of alternative mort-
gage designs, assessing how well each design could fit into the portfolio of
thrift institutions in terms of matching requirements, how well it would
suit borrowers’ interests, and how effective it would be in eliminating or
reducing the demand effect of inflation-induced changes in interest rates,
and hence in reducing instability in construction activity resulting from
such changes.

III. ALTERNATIVE MORTGAGE DESIGNS AND THEIR
EFFECTIVENESS IN ELIMINATING DEMAND AND
SUPPLY EFFECTS OF INFLATION

A. The Basic Elements of the Mortgage Contract

A mortgage is simply a loan contract which specifies a rule for (1) de-
termining the interest rate applying in any year to the debit balance then
outstanding, called hereafter the debiting rate, and (2) calculating the
periodic payments through which the debtor is to pay the interest and
amortize the principal over the life of the contract. The traditional mort-
gage can thus be viewed as a special case of a much broader class, and a
large number of alternative designs can be constructed by varying the var-
ious parameters characterizing the instrument. In the course of the Cohn-
Fischer study, as well as in the Jaffee-Kearl simulations, many designs
have been given at least passing consideration. In what follows, we con-
centrate on a. few of these, chosen on the basis of two criteria: (1) the ex-
tent to which they have already received attention and are being applied
here or abroad, or are at least being actively promoted, and (2) the extent
to which they appear to provide a viable solution to the problems dis-
cussed in Section II.

B. The Variable-Rate Mortgage

The alternative to the traditional mortgage that has received by far
the greatest attention and already has been adopted in some parts of the
country, is the variable-rate mortgage (VRM). It is being promoted pri-
marily by lending intermediary interests as a solution to their problem
and thus also to the supply component of the housing problem
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The essential characteristic of the VRM is that the debiting rate
charged on the borrower’s outstanding balance is not fixed at the outset
but is allowed to float up or down, being tied to some agreed "reference
rate." This specification is consistent with a variety of designs in terms of
(1) choice of specific reference rates such as a short, intermediate or long-
term market rate, or the deposit rate of the intermediary originating the
loan, (2) frequency with which the debiting rate is changed, (3) lim-
itations, if any, on the maximum permissible change at revision points or
over the life of the contract, and (4) methods for computing the periodic
payments.

Within this class, two major alternative designs have received con-
sideration. In one design, which has been adopted in the United Kingdom
and elsewhere, the periodic payment is fixed at the beginning of the con-
tract as in the traditional mortgage. Because a discrepancy between the
debiting rate and the rate used to compute the payment at the outset leads
to a corresponding discrepancy between the amount available for the
amortization of principal and the amount scheduled for that purpose, the
payments do not necessarily terminate at the original scheduled maturity,
but only when the principal has been fully amortized. Thus, the in-
strument is of variable maturity. In the alternative design, the maturity is
fixed and the periodic payments change with the debiting rate, that rate
being used to recompute a new level payment over the remaining life of
the contract which applies until a new change occurs in the debiting rate.

The adoption of the VRM could be expected to alleviate, if not solve,
the intermediaries’ mismatching problem and, hopefully, the supply aspect
of swings in housing markets, especially if the reference rate were of the
same maturity as the funds used to finance the mortgage. For inter-
mediaries financed by short-term deposit liabilities, whose market value is
always par, the appropriate rate would be a short-term rate or the deposit
rate itself provided it was not distorted by ceilings. This would keep the
value of the mortgages close to par. In terms of its effect on the borrower,
however, the VRM appears to offer little relief to the housing problems
and in fact is likely to make matters worse. This is because the rate used
to compute payments with a VRM is a nominal rate which responds to
the rate of inflation and hence does not eliminate the tilt effect. Actually
the relatively wider variations in short-term interest rates are likely to ex-
acerbate swings in demand due to changes in initial periodic payments, al-
though the generally lower level of these rates, relative to long-term rates,
may stimulate demand over the long term (Cf. the simulation results of
Jaffee and Kearl).

A.more common criticism of the VRM advanced by consumer advo-
cates has been that making the interest rate variable increases the bor-
rower’s risk. This conclusion is open to question. It is true that if the ref-
erence rate should turn out to rise above the initial mortgage rate, the
debtor would end up paying more, but presumably this would tend to
happen if inflation were also higher than the expectation built into the
long-term rate, in which case the debtor’s money income would also tend
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to be higher in the long run. On the other hand, the reference rate could
also decline, reducing payments, and this would tend to happen in the
event that the rate of inflation turns out lower than anticipated and hence
less growth in money income is realized than was expected. In other
words, some of the risk of the VRM is offset by the long-term positive
association between the borrower’s money liability and his money income.

However, with the fixed maturity version some of this risk remains.
Although variations in the periodic payment are broadly associated with
those in the rate of inflation and money income, in the short run the asso-
ciation is not close, in part because of the jerky nature of payment
changes, and as a result the ratio of payment to income could be subject
to substantial variability. This can be seen by inspecting columns (1) and
(2) in the last row of the VRM block. If the rate of inflation rises from 3
to 5 percent, the scheduled payment under VRM rises from $1,453 to
$1,798 or by 24 percent, whereas the effect on the average homeowner’s
nominal income would be more like 2 percent. The reason for this much
higher percentage change is that the higher inflation, by raising the nomi-
nal rate used in computing the constant payment for the rest of the con-
tract, implies a further tilting of the real repayment schedule. For similar
reasons, an absolute decline in inflation produces a much larger per-
centage decline in the scheduled payment. (Cf. col. (3) and (4)).

The potentially large fluctuations in payments over time with VRMs
could be relieved by a variety of modifications. One modification is the
fixed-payment variable-maturity version of VRM. But this version can af-
ford only limited relief when the maturity is long, as is the case in the ear-
ly years of the contract, and most of the periodic payment consists of in-
terest. Even small upward revisions in the debiting rate produce large
changes in the scheduled maturity, and the point is soon reached where a
fixed payment proves insufficient even to amortize the debt.6 Thus the
variable-maturity VRM is capable of "smoothing" minor fluctuations in
the interest rate, but not major shifts such as those observed in recent
years.

Various other modifications have been proposed for the variable pay-
ment VRM such as using as reference a longer-term interest rate which
presumably is less volatile than a short-term rate; limiting the frequency
with which the debiting rate can be changed; allowing the maturity to
vary and limiting its maximum permissible change at revision dates or
over the entire life of the contract. But while such modifications would
certainly improve the borrower’s lot, they might by the same token reduce
the benefits of VRM to the lender, and hence also its effectiveness in
solving the supply problem. Indeed, any of these proposals increase the
probability that the market value of the mortgages will vary relative to
their par value and thus deviate from the value of intermediaries’
liabilities.

6For example, an increase in the debiting rate to 8.8 percent from an initial level of 8
percent would result in the entire payment going toward interest.
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All of these proposals relate directly or indirectly to a basic dilemma
in VRM design. From the perspective of the lender who obtains a signifi-
cant proportion of funds with short-term liabilities, a short-term debiting
rate is desirable while from the borrower’s perspective a longer-term rate
is desirable because of its lower volatility. This dilemma, and the extent to
which the various proposed modifications of the basic VRM instrument
resolve it, can be best understood by considering a novel variant of the
VRM which emerged during the course of our study.

C. The Dual-Rate VRM and Other Approaches to the VRM Dilemma

The dual-rate VRM endeavors to resolve the above dilemma by using
two distinct interest rates; one, which we call hereafter the debiting rate, is
used to compute the interest on the outstanding balance; the other, which
we term the payment factor, is used to compute the periodic payment.
For the debiting rate, one would use as reference a short-term rate or the
deposit rate; the latter would seem preferable because it is directly related
to the cost of funds to the intermediary, and because this mechanism is
likely to be more readily understood, verified, and accepted by borrowers.
The periodic payment, on the other hand, is recomputed at fixed intervals
by applying to the principal still outstanding with the standard annuity
formula using some longer-term rate, say an intermediate rate or the rate
on the longest-term deposit offered by the intermediary.7 Using longer
rates for computing the periodic payment would have the effect of reduc-
ing the magnitude and, possibly, the frequency of changes in the payment.

If the debiting rate differs from the payment factor, the actual amor-
tization of the debt may differ from that implied by the payment factor.
Thus when a new periodic payment is computed, it could differ from the
previous payment because of the aforementioned discrepancy in principal
and because of a change in the reference rate for the payment factor.
Nonetheless the variations could be expected to be appreciably smaller
than for a standard VRM which used the same debiting rate for three rea-
sons. First, the discrepancy in principal should not be large since the aver-
age debiting rates -- short-term rates -- should not differ markedly from
the longer-term rate which is, after all, a forecast of the average short-
term rates. Second, the discrepancy, if any, is spread over the remaining
life of the contract and thus will not have a major impact on the payment.
Finally, the payment rate, a longer-term rate, should be smoother than
the debiting rate.

Thus a dual-rate VRM, with appropriately chosen reference rates and
frequency of adjustment, can both enable the lending intermediary to earn
a rate adequate to keep its deposit rate competitive with other short-term
market instruments and still result in a smooth path of periodic payments
in money terms. Its primary drawback, however, is its complexity.

7Section III.F and the Cohn-Fischer paper illustrate mechanics of this design.
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Another approach to the dilemma is simply to use a longer-term rate
for debiting as well as computing the payment. Insofar as its liabilities are
of shorter term, this approach, as noted earlier, again exposes the inter-
mediary to the danger of its revenue not keeping up with the rate it must
pay on its liabilities or equivalently to the risk that the market value of its
assets will fall short of that of its liabilities. Ideally, this risk would be
avoided if the liabilities were themselves term deposits with maturities
matching that of the debiting rate. This approach is actually used in Can-
ada, where mortgage rates are adjusted at five-year intervals and funding
is obtained through five-year term certificates. As a result, Canadian in-
stitutions are perfectly hedged, that is, changes in the market value of
sets are perfeclty matched by changes in the value of liabilities. Because of
this, they have been able to avoid most of the supply (but not the de-
mand) problems which have plagued U.S. housing markets.

If the debiting rate were a three-year rate fixed for three years, the
risk to an intermediary financed by short-term liabilities might not be ap-
preciably larger than if the debiting rate were a short-term one (a three-
year instrument is unlikely to fall significantly below par), while the
smoothing from the point of view of the borrower would be appreciable.
It may be argued that bearing this limited risk is an appropriate function
of the intermediary in order to reduce the borrower’s risk.

The Federal Home Loan Bank Board has recently proposed a mod-
ification of this approach in which the debiting rate would be a three- to
five-year rate, but instead of being fixed for this term, it would be adjust-
ed every six months in accordance with movements in this same rate.
There would also be a limitation to the maximum change in the debiting
rate to one-half,of 1 percent every six months and 2.5 percent over the life
of the contract. This instrument is a hybrid that is neither short nor inter-
mediate term. By adjusting the rate at more frequent intervals than the
term of the rate, it would appear to create situations where market values
would fluctuate around par and might provide borrowers with arbitrage
opportunities. However, the more frequent adjustments would insure that
mortgage yields would be sensitive to general shifts in the level of interest
rates, thus reducing the chance of the mortgage portfolio going to a sig-
nificant discount.

To summarize, the VRM would be helpful to lenders and with in-
genuity might not impose too great a burden on borrowers as compared
with the standard mortgage. The dual-rate VRM appears to go furthest in
mitigating the disadvantages to the borrower for a given gain to the lend-
er by using a short-term debiting rate such as the deposit rate, wtiile elim-
inating much of the inconvenience and risk placed on the borrower
through large, sudden changes in the periodic payment.

However, the VRM in any form still fails to resolve and at least to
some extent would worsen what we have called the demand effects of in-
flation, namely the capricious changes in initial level of payments due to
inflation-swollen interest rates.
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A quite different foreseeable shortcoming that might result from wide-
spread adoption of the fixed maturity VRM is of a macroeconomic char-
acter. A change in the debiting rate would result in an increase of the
periodic payments for millions of homeowners. If the reference rate is a
market rate, a great deal of public pressure might be brought to bear for
the central bank to hold down that rate when stabilization considerations
would, on the contrary, call for higher rates (reflecting, e.g., inflationary
expectations). This sort of pressure, which even now interferes with ap-
propriate policy, would certainly be greatly magnified under the VRM.
And if the VRM were the deposit rate, the same pressures would be direc-
ted toward holding that rate down in the face of rising market rates. This
pressure, if successful, would, much like the imposition of ceilings, cause
the intermediaries’ deposits to lose attractiveness, and thus recreate the
very supply effect that VRM was designed to solve. The recent experience
of the United Kingdom provides an enlightening illustration of this
scenario.

D. The Graduated-Payment Mortgage (GP)

Since a major impact of inflation on the homebuyer is the tilting of
the time-stream of payments -- one obvious solution to this problem is a
mortgage which involves relatively lower money payments in early years.
Clearly, unless such a mortgage is subsidized or of longer maturity, it
must involve relatively higher money payments in later years in order to
fully amortize the loan and provide the required return to the lender.
Graduated-payment mortgages, with contractually rising payment streams,
have been advocated in the United States and have been implemented in
some other countries including the United Kingdom, where they are
known as "low-start" mortgages, and Germany. The Federal Home Loan
Bank Board moved part way in this direction when it authorized S&Ls to
write mortgages with payments covering only interest for the first five
years and amortizing the principal over the remaining term of the
mortgages.

In a world with a steady rate of inflation, a graduated-payment mort-
gage with payments which increase over time at a rate equal to the rate of
inflation would eliminate the tilt effect in terms of constant purchasing
power dollars and restore the basic feature of the traditional mortgage in
a noninflationary environment -- level payments over the life of the mort-
gages. By and large, this would imply the same ratio of mortgage pay-
ments to household incomes and the same equity buildup (measured in
real terms or simply as a ratio of the value of the property to the loan
outstanding) as the traditional mortgage instrument, since wages and
house values should, on average, also increase at the rate of inflation rela-
tive to their levels in the noninflationary environment.

One feature of the graduated-payment mortgage which might generate
resistance on the part of both borrowers and lenders is that the out-
standing principal in the early years of the contract would actually in-
crease. For example, if the rate of inflation was 6 percent and the current
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nominal interest rate 9 percent, reflecting an interest rate of 3 percent in
dollars of constant purchasing power, a $20,000, 30-year graduated-pay-
ment mortgage with payments geared to rise at the rate of irfflation would
call for a payment of $1,020 in the first year.8 The interest charge on the
other hand would be $1,800. The "shortfall" of $780 would be added to
the loan balance. The principal would continue to increase for several
years, although the rising payments would eventually exceed interest
charges and would fully amortize the principal by the end of the contract
period.

While this situation raises some interesting tax questions, which are
discussed by Holland, it should not be a cause for alarm on the part of
either borrower or lender. The value of the house, and hence of the bor-
rower’s equity and the lender’s collateral, can be expected to rise along
with the loan buildup. In fact, if the rate of increase in the property value
was exactly 6 percent greater than under noninflationary conditions, the
borrower’s equity position every time, measured by the ratio of out-
standing debt to the value of property, would be identical to that in the
zero inflation environment.

Any resistance, then, would be the result of a failure to take into ac-
count the changing value of the dollar due to inflation. This is not to say
that this "money illusion" will not be present or hard to overcome; hope-
fully it should be possible to overcome it through information and
education.

Unfortunately, the GP mortgage suffers from several serious short-
comings. First, with uncertainty about future rates of inflation, a contract
calling for payments rising at the expected rate of inflation would be risky
for both the borrower and lender. If inflation turned out to be less than
anticipated, the borrower would face payments rising relative to income
and a slimmer equity position. This, of course, would also increase lender
risk. For this reason, the graduated payment mortgage with a rising
schedule of payments set forth at the outset is generally viewed as appro-
priate only for young families with expectations of wage growth sub-
stantially in excess of the rate of inflation. While it is true that the risk is
less for such families, this view confuses two issues -- the need for a non-
level payment in money terms simply to remove the distortions in the pay-
ment pattern of the traditional mortgage resulting from inflation and the
need for a nonlevel payment in real terms, either rising or falling, to
match a household’s position in the life cycle.

Finally, a graduated-payment mortgage with a fixed interest rate over
its entire life, being a long-term instrument, would do nothing to solve the
supply problem stemming from thrift instituions’ reliance on short-term
deposits as a source of funds. In fact, it would exacerbate the problem
since it would lengthen the duration of the mortgage, i.e., a larger balance

8This payment is equivalent to the payment required to amortize the loan with level
payments at 3 percent, the difference between the debiting rate and the rate of graduation.
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would be outstanding at each payment date than would be the case with a
standard mortgage.

We must conclude that neither the VRM nor the GP is an attractive
solution to the distortions in mortgage financing brought about by in-
flation and the accompanying high and uncertain interest rates. Each is a
partial solution that benefits either the lender or the borrower, but at the
expense of the other party. One mortgage design which, in the abstract at
least, has the potential of satisfying these requirements is the price-level--
adjusted mortgage (often referred to as a price-level-indexed or index-link-
ed mortgage).

E. The Price Level-Adjusted Mortgage (PLAM)

The basic mechanics of the PLAM involve a contractual interest rate
which abstracts from inflationary anticipations, and a periodic revaluation
of the outstanding principal in accordance with the change in the price-
level index to which it is tied. In effect, the debiting rate on the PLAM is
a real rate of interest, differing from the current money rate by the ex-
clusion of the inflation premium, which reflects the anticipated change in
the price level over the period of the contract. Payments are recomputed
whenever the principal is revised, using the contract rate as the payment
factor. As a result, the PLAM payment stream changes exactly in line
with the reference price level.

This is illustrated in Case C of Table 2, which also shows the me-
chanics of the calculations. The contract rate is taken as 3 percent, the
rate assumed to hold in the absence of inflation premia, and this results in
an initial payment of $1,020, as compared with $1,453 at the 6 percent
rate for the standard mortgage at the market rate shown in Case A of the
exhibit. This payment is subtracted from the sum of the beginning prin-
cipal plus interest plus the revaluation of principal (the rate of inflation
times the beginning principal). Thus, at the end of the period the bor-
rower owed the amount shown in row 5, an amount greater than the be-
ginning principal much as with a GPM.

When account is taken both of the 3 percent interest charged on the
oustanding principal and of the 3 percent writeup of the debt to reflect in-
flation, the total return to the lender and cost to the borrower is 6 per-
cent, the same as the nominal rate.9 The low contract rate, however,
makes it possible to hold the initial payment down. Moving to the second
year, the revalued principal is used to compute the next year’s payment at
the 3 percent rate. Because the principal has been increased precisely by
the rate of inflation the new payment based on it also increased at that

9More precisely the return is (1 + payment rate) x (1 + rate of change in reference price
index) -1.



Table 2
EXAMPLES OF COMPUTATION OF ANNUAL

MORTGAGE PAYMENTS UNDER STANDARD MORTGAGE
AND THREE ALTERNATIVE TYPES

Year l 2 3 4
Real Interest Rate 3% 3% 3% 3%
Rate of Inflation 3% 5% 5% 4%
Nominal interest rate~ 6% 8% 8% 7%
Years to Maturity 30 29 28 27

A -- STANDARD MORTGAGE
1. Beginning Principal 20,000.00 19,747.00 19,478.82 19,194.55
2. Plus Interest (6%) .2 1,200.00 1,184.82 1,168.73 1,151.67
3. Less Annual Payment 1,453.00 1,453.00 1,453.00 1,453.00
4. Ending Principal 19,747.00 19,478.82 19,194.55 18,893.22
5. Memo: Annual Payment

in Constant
Purchasing Power
as of Beginning
of Each Year3 1,453.00 1,410.68 1,342.89 1,279.53

B -- VARIABLE-RATE MORTGAGE (VRM)
1. Beginning Principal 20,000.00 19,747.00 19,557.06 19,351.93
2. Plus Interest (nominal rate) 1,200.00 1,579.76 1,564.57 1,354.64
3. Less Annual Payment2      1,453.00 1,769.70 1,769.70 1,614.45
4. Ending Principal 19,747.00 19,557.06 19,351.93 19,092.12
5. Memo: Annual Payment

in Constant
Purchasing Power
as of Beginning
of Year 1,453.00 1,718.16 1,636.34 1,421.70

C -- PRICE-LEVEL-ADJUSTED MORTGAGE (PLAM)
1. Beginning Principal 20,000.00 20,179.61 20,742.33 21,296.29
2. Plus Interest (3%) 600.00 605.39 622.27 638.89
3. Plus Revaluation of

Principal for Inflation 600.00 1,008.98 1,037.12 851.85
4. Less Payment2 1,020.39 1,051.65 1,105.43 1,162.02
5. Ending Principal 20,179.61 20,742.33 21,296.29 21,625.01
6. Memo: Annual Payment

in Constant
Purchasing Power
as of Beginning
of Each Year~ 1,020.39 1,021.02 1,021.65 1,023.29

D -- CONSTANT-PAYM.ENT-FACTOR
VARIABLE-RATE MORTGAGE

1. Beginning Principal 20,000.00 20,179.61 20,742.33 21,296.29
2. Plus Interest (nominal rate) 1,200.00 1,614.38 1,659.39 1,490.74
3. Less Annual Payment2      1,020.39 1,051.65 1,105.43 1,162.02
4. Ending Principal 20,179.61 20,742.33 21,296.29 21,625.01
5. Memo: Annual Payment

in Constant
Purchasing Power
as of Beginning
of Each Year~ 1,020.39 1,021.02 1,021.65 1,023.29

~For simplicity, we simply add the rate of inflation, q and the real rate of interest, r, to
obtain the nominal rate of interest, i. Tbe precise rate is tile product of the two --

2The payment due at the end of each year is calculated at the beginning of the year by
applying the appropriate payment factor, either a constant or the nominal rate of interest, to
the principal outstanding at the beginning of the year. This is done in order to provide the
borrower with adequate notice of a change in payments. In practice, such a "notification"
lag would more likely be on the order of three months.
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rate. This of course means that the payment expressed in constant pur-
chasing power, shown in row 6, remains at the initial level.1° This result
holds for all remaining years of the contract.

Advantages of PLAMs for Borrowers. PLAM has a number of ad-
vantages for borrowers. First and foremost, it completely eliminates the
tilting effect of inflation on the stream of payments in purchasing power
terms which results from the traditional mortgage (or the YRM); under
PLAM the stream of payments is constant over the life of the contract
and is, in fact, equal to the payment required by a traditional mortgage in
the absence of inflation. In terms of the example of Table I, the initial
payment would be $1,020, whether the expected inflation be 0, 2, 4 or 8
percent. Second, a constant stream of payments in real terms, in contrast
to one decreasing at a rate capriciously determined by the happen-chance
of the rate of inflation, could be expected to suit the bulk of potential ho-
meowners, particularly the younger households, whose real income is
largely independent of the rate of inflation.11

A third important property of PLAM is that, by contractually estab-
lishing the total payment in terms of purchasing power, it eliminates the
risk to borrowers associated with unanticipated variations in the price
level. As pointed out earlier, though in the past these unanticipated vari-
ations have tended to benefit borrowers, this need not be the case in the
future as interest rates have adjusted to reflect expectations more ade-
quately. As shown by Cohn and Fischer, this property is again especially
important in reducing uncertainty for those households who can expect
their real income to be largely independent of the rate of inflation.

To summarize then, PLAM (in contrast to VRM or GP) does appear
to offer a more complete solution to the range of problems which we have
labeled the demand effects of inflation. It does so through a contract
which, in effect, produces the same real consequences for the borrower
(and the lender) as would the traditional mortgage in the absence of in-
flation -- and does so no matter what the rate of inflation either antici-
pated or realized.

Feasibility of PLAMs. Some form of PLAM has actually been adop-
ted in several countries, most notably Brazil, but also Israel, Finland,
Colombia, and Chile. Experience with PLAMs appears to have been ex-
tremely successful in a few cases, though they have been abandoned in

~°The payments in the example are constant in purchasing power as of the time when
they are scheduled, i.e., at the beginning of the year. As noted in footnote 1 of Table 2, pay-
ment could be scheduled so as to be constant in terms of purchasing power at the time of
payment. However, this would not provide the borrower with any prior notice regarding the
exact money amount of his payment. The problem is exaggerated in our example since there
is a one-year interval between the scheduling date and the date when the payment is due.

l~Actually, as noted earlier, for many households~ real income may be expected to have
a rising trend over time, and to this extent, even under PLAM the ratio of periodic pay-
ments to income would tend to decline over time. In principle, this variation too could be re-
duced by combining the PLAM with the GP mechanism.
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others (but the reviews of country experience included in this volume sug-
gest that this occurred for reasons largely unrelated to the basic mortgage
instrument itself.)

Unfortunately, as a practical short-run solution to the U.S. problems,
the novelty of the PLAM is a drawback. Borrowers and lenders are used
to contracting in money terms with nominal rather than "real" rates and
to payments fixed in nominal terms. Rates of inflation have not been so
high and persistent in the United States as to make people fully aware of
the pitfalls of money illusion. Thus fixing the payments in real terms with
the actual payment depending on inflation may be regarded by many as
increasing rather than decreasing risk. This hurdle could be surmounted
as it has been in other countries, but it might require an education effort.
To the extent that consumers are acquainted with wage escalators and
other such price-level-indexed contracts, this task will be made somewhat
easier.

There is, however, one further, and in the short run, more serious dif-
ficulty. Reaping the full benefits from PLAM would require substantial
changes in the type of liabilities issued by financial intermediaries -- as
well as possibly some changes in existing laws. Specifically, if thrift in-
stitutions are to be encouraged to offer PLAMs, they should be enabled
to hedge this asset by a price-level-adjusted deposit -- or PLAD -- that
is, a deposit whose principal would be reva!ued periodically on the basis
of the reference price index, and which accordingly would pay a real rate.

In our view, the addition of PLADs to the menu of presently existing
assets would be highly desirable in the presence of substantial and un-
certain inflation, as it would make it possible for savers to hedge against
the risk of price level changes. Such an opportunity is not presently avail-
able, especially where small savers are concerned.

One further advantage of empowering thrift institutions to offer
PLADs is that it would go a long way toward also solving the supply
problem -- assuming of course that supervisory authority would refrain
from placing ceilings on PLAD rates. Indeed, there are sound reasons for
supposing that PLADs could effectively compete with other instruments
even in periods of high interest rates. The U.S. experience suggests that
much of the variation in interest rates, especially longer-term ones, can be
traced to variations in actual and anticipated inflation. Thus keeping
PLADs competitive with other assets would not require appreciable
changes in the rate offered depositors, even in the face of large changes in
market rates. ~2

Unfortunately, the straightforward solution involving PLAMs hedged
by PLADs, despite its great attractiveness in principle, is likely to face se-
rious obstacles and resistance, at least in the near future. First, as already

~2Cohn and Fischer point out that thrift institutions could even finance PLAMs with
short-term PLADS or with ordinary deposits with a risk substantially smaller than they
presently incur in financing the traditional mortgage with short-term deposits.



PROBLEMS AND SOLUTIONS LESSARD-MODIGLIANI 37

indicated, this solution would require substantial changes in the thinking
of both borrowers and lenders, as well as substantial changes in reg-
ulations affecting thrift institutions. Second, authoritative financial circles
have frequently expressed strong opposition to the introduction of price-
level-adjusted deposits for fear that this would disrupt the market for
other instruments and/or force widespread adoption of price-level-adjust-
ed securities. They further argue -- though wrongly in our view -- that
any reform that would reduce the pains of inflation should be opposed, as
it would sap the will to fight inflation. Finally, the adoption of PLAMs
and PLADs might well require some changes or reinterpretation of the
tax laws. Thus, for a PLAM borrower, the revaluation of principal would
have to be treated, for income tax purposes, as a deductible expense on a
par with interest if he is not to be at a disadvantage vis-h-vis a borrower
relying on the standard mortgage; and if this treatment were accorded to
him, then the revaluation of principal of a PLAD would have to be trea-
ted as ordinary income to avoid a special advantage to this asset and min-
imize disruption of capital markets, as well as avoid a net loss of revenue
to the Treasury. These issues and related ones are reviewed in the Holland
paper.

For all of these reasons, we believe that a more promising solution to
the problem may be found in the adoption of a somewhat different in-
strument which we label the "constant-payment-factor VRM." This in-
strument, described in the next section, combines most of the advantages
of the PLAM-PLAD approach, while requiring a minimum of in-
stitutional changes.

F. The Constant-Payment-Factor Variable-Rate Mortgage

This instrument may be thought of as a variant of the dual-rate VRM
outlined in Section IV.C, or also as a hybrid of the variable-rate and the
graduated-payment mortgage.13 Just like the dual-rate mortgage, the con-
stant-payment-factor VRM makes use of two separate rates: a debiting
factor which is charged on the outstanding balance and a payment factor
which is used to recompute the periodic payment at regular intervals by
applying to the balance still outstanding the standard annuity formula. As
in all VRMs, the debiting rate varies in accordance with an appropriate
reference rate reflecting market conditions. There is some room about the
choice of this reference rate, but ideally it should be chosen with reference
to the frequency with which the rate is adjusted and to the term of the in-
strument with which the mortgage is financed. The basic difference with

~Donald Tucker [1975] advocates a graduated-payment VRM with either a fixed
schedule of graduation or a schedule which varies with changes in the reference interest rate.
Cohn and Fischer show that the latter version, which calls for recomputing the entire stream
of payments whenever the reference rate changes, is identical to the constant-payment-factor
VRM.
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respect to the dual-rate VRM, and also the essential ingredient of the in-
strument, is in the choice of the payment factors. This factor would be
chosen to approximate the "real" rate and would be kept fixed for the du-
ration of the contract. To the extent that the real rate is reasonably stable,
or equivalently that the debiting rate less the rate of inflation does not de-
viate widely or systematically from the payment factor, as past evidence
suggests, the payments on a constant-payment-factor VRM will approxi-
mate those of a PLAM. The initial payment, being based on the real rate,
will be the same as under PLAM -- a "low-start" payment which regard-
less of the actual rate of inflation is equal to what it would be in the ab-
sence of inflation. The behavior of the periodic payment in subsequent
years will depend upon the difference between the payment factor and the
debiting rate. If there is inflation, the debiting rate will exceed the pay-
ment factor. Therefore, principal will not be amortized at the rate implied
by the annuity formula and under highly inflationary conditions it would
actually rise. Thus, when the payment is recomputed, it will rise, even
though the payment factor remains unchanged. In fact, if the debiting rate
exceeds the real rate by a differential roughly equal to the rate of in-
flation, then the periodic payment will also rise roughly at the rate of
inflation.

This conclusion is illustrated by a specific example in Part D of Table
2. In the first year the payment is $1,020.39, the annual amount required
to amortize the $20,000 balance over 30 years with a 3 percent interest
rate. (Note that it is the same as the initial PLAM payment, also com-
puted at the 3 percent rate.) This $1,020.39, however, falls short of the ac-
tual interest charge of $1,200 at the 6 percent debiting rate. Hence, the
"shortfall" or $179.61 is added to the principal (the amortization is nega-
tive). In the second year, a new payment of $1,051.65 is computed by ap-
plying the 3 percent annuity factor for 29 years to the $20,179.61. Note
that the payment is 3.06 percent greater than the payment in year 1, ap-
proximately the rate of inflation.~4 15

DiJ]erences from the PLAM. The debiting rate could not be expected
to equal the rate used as payment factor plus the rate of inflation in every

~4It would have been exactly the same if we had used the precise nominal rate rather
than the simple sum of the real rate and the rate of inflation.

~SIn order to be consistent with the PLAM illustration, the payments are computed so
as to be constant in terms of purchasing power at the time they are scheduled (the beginning
of the year in our example). In the case of the PLAM this was necessary if the borrower re-
quired one-period advance notice of the exact money payment. With the constant-payment-
factor VRM, however, payments could be set to be roughly constant in purchasing power
terms at the time of payment since the interest rates, which implicitly forecast inflation, are
known at the start of the period. Payments would vary only in that debiting rates did not
properly forecast inflation. The minor increases over time in the payment stated in terms of
purchasing power result from the fact that the compounding of interest and inflation is ig-
nored in the example and thus payments rise to adjust for the minor discrepancy.



PROBLEMS AND SOLUTIONS LESSARD-MODIGLIANI 39

year, though one would expect this relation to hold approximately, and
on the average, as long as the payment rate had been chosen judiciously.
If, in fact, the debiting rate for a given year differs from the constant pay-
ment factor plus the inflation that actually materialized in that year, the
annual payment in successive years will differ from that under PLAM --
and hence will not quite be constant in terms of purchasing power -- but
the differences will tend to be small.~6 Furthermore, such differences
would not produce serious consequences since the effective cost to the
borrower would be unaffected. The interest rate paid on the balance is the
same, namely the debiting rate. The choice of the payment rate affects
only the path of periodic payment and hence the path of repayment of
principal. If the rate chosen is too low, the repayments are more gradual
than expected, being initially lower and eventually high -- and conversely,
if too high. The evidence for the United States cited earlier, indicating a
reasonably stable real interest rate over the postwar period, suggests that
it should not be difficult to select a payment factor such that the resulting
stream of payments will be approximately level in real terms.

The conclusion that moderate "errors’~ in the choice of the payment
factor would not produce serious consequences for either the lender or the
borrower, when combined with the evidence that the real rate is quite sta-
ble, has one implication of considerable practical importance: an in-
stitution that chose to offer a constant-payment-factor VRM could afford
to post a payment rate that changed at very infrequent intervals if at all.
The convenience of such an arrangement should be obvious.

If the lender were anxious to avoid the risk of too slow a rate of re-
payment and/or the borrower were anxious to avoid the risk of his pay-
ment stream rising in time, one could readily reduce the risk to any de-
sired extent by choosing for the payment rate an upward-biased estimate
of the real rate. This would of course imply a higher initial payment, and,
on the average a correspondingly declining real payment stream.17 Fur-
ther, this option would be greatly preferable to the traditional mortgage in
which both the initial payment and the anticipated rate of decline are de-
termined by the happen-chance of inflationary expectations.

Flexibility of the Constant-Payment-Factor VRM. One further fea-
ture of the constant-payment-factor VRM should be noted. By in-
tentionally setting the payment rate different from the estimated real rate,

~6To a very good approximation, a 1 percent deviation of the debiting rate from the
sum of the payment rate plus the rate of inflation will result in the annual payment rising by
1 percent relative to the PLAM payment.

~TTucker [1975] advocates this approach as a means to gain acceptance of this type of
mortgage,
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one can approximate any desired rate of graduation in real terms. Setting
the payment rate at x percent above or below the real rate would result ina rea~l8 payment stream with a declining or rising trend of x percent per

year.
Further flexibility is to be obtained through appropriate choice of the

debiting rate. If intermediaries issued term deposits of substantial length,
say three to five years, then they could afford to offer a borrower anxious
to minimize changes in the debiting rate, a contract in which the debiting
rate would itself be fixed for that length of time. If that length were say
five years, then over that period the contract would behave precisely like a
GP mortgage in nominal terms, with the annual payment rising over the
term of the debiting rate at a predetermined rate equal to the difference
between the fixed payment rate and the fixed debiting rate. Of course
while this arrangement would eliminate uncertainty about money pay-
ment, it would correspondingly enhance uncertainty about real payments;
yet for reasonably short periods of time, the uncertainty of inflation may
be fairly limited and households may be more able to estimate their
money income over such a span. In such circumstances the use of a medi-
um-term fixed debiting rate may serve to reduce risk.

It is apparent that with such arrangements, thrift institutions could
themselves offer an array of short-term and longer-term deposits, match-
ing their asset maturity structure, and could always afford to pay rates
competitive with the market, as these would be the rates they would in
turn earn on their assets. The scheme is thus fully consistent with the in-
termediaries performing the function for which they were designed, while
eliminating the supply effects of inflationJ9

To summarize, the constant-payment-factor VRM relies on two basic
ingredients: a payment factor related to the "real" rate and hence inde-
pendent of the rate of inflation, and a variable-debiting rate tied to an ap-
propriate market rate, with maturity related to the frequency of rate re-
visions. By combining these ingredients in different ways one can readily
put together a wide variety of specific contracts capable of suiting the
needs and preferences of both borrowers and lenders, providing thereby a
solution to many of the present problems of housing and of the thrift in-
stitutions. The instrument achieves this result because it combines the de-
sirable features of a VRM from the point of view of the lending

~SAs noted earlier the same result could be achieved with a PLAM.

~gA variant of this instrument considered in the Cohn-Fischer paper involves a periodic
payment which is fixed at the outset in terms of purchasing power and thus a variable matu-
rity. Because large sustained discrepancies between the rate of inflation and the inflation pre-
mium reflected in the debiting rate are unlikely, this variable-maturity instrument does not
suffer from the difficulty which was outlined in connection with variable-maturity VRM in
Section III.B.
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intermediaries with.the main positive aspects of the PLAM from the point
of view of the borrowers.2°

These considerations lead us to conclude that while the PLAM is in
some ways the most straightforward, rational solution of the problem in
an abstract sense, the constant-payment-factor VRM provides an alter-
native which is not significantly inferior in any sense and is superior in
many respects, particularly in terms of its ease of implementation in the
light of existing institutions and attitudes.

IV. TRANSITION PROBLEMS

The adoption of either the PLAM or the constant-payment-factor
VRM (or any other VRM for that matter) would allow lenders to better
match asset and liability maturities, thus reducing the periodic profit
squeezes and related problems that have contributed to interruptions in
mortgage supply.~ However, supply difficulties will be resolved fully only if
deposit rates paid by institutions are competitive, i.e., sufficiently high to
attract the deposits needed to satisfy mortgage demand at the deposit rate
plus an equilibrium spread without resorting to outright rationing or to
indirect rationing .devices such as very high downpayments and excessively
strict lending standards. If rate ceilings continue, or if rates are repressed
in any other fashion, fluctuations in supply will continue although thrift
institutions might no longer bear much of the brunt.

A major obstacle to competitive deposit rates is that most thrift in-
stitutions still have large proportions of their assets tied up in low-yielding
fixed-interest rate mortgages. Therefore, an immediate shift to fully com-
petitive -- and presumably on the average higher -- deposit rates, would
worsen their profit position and would threaten the solvency of many of
them. It is for this reason that we have seen a number of proposals, such
as tax exemptions for interest paid on thrift institution deposits, which
would increase their ability to compete for funds without threatening their
profitability or their solvency.

2°There are some differences between the constant-payment-factor VRM and the
PLAM which should be recognized, and which depend in part on the specific form of the
constant-payment contract. If the borrower opts for a short-term debiting rate, he ends up
by paying over the life of his contract a real rate equal to the average rate which actually
materializes over that life. That rate is of course uncertain and need not coincide with the
payment factor. By contrast, under a PLAM the real rate ~’s the payment factor and is thus
fixed and known in advance. Furthermore, under PLAM the periodic payments, are by con-
struction, constant in terms of purchasing power (as measured by the reference price index)
whereas with the alternative instrument they would exhibit at least some fluctuations because
of fluctuations in the realized real rate. Accordingly, the PLAM might be a somewhat pref-
erable instrument for the majority of borrowers in that it would enable them to hedge
against future movements of the real rate. The alternative contract would be superior only
for those who had reason to expect a positive association between their real income and the
real rate. While this disadvantage relative to PLAM should be acknowledged, we do not be-
lieve that it is a major one.
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Such proposals -- as well as attempts to protect thrifts by main-
taining deposit rate ceilings even if alternative mortgages are adopted --
create distortions in current financial transactions in order to avoid the
consequences of past errors. Further, they would very likely be planting
the seeds for future supply crises if conditions changed. A superior ap-
proach would be to deal directly and separately with the problems arising
from past practices and allow current transactions to take place on a
sound basis. It seems clear to us, at least, that the entire burden of this
adjustment should not be imposed on the thrift institutions. While part of
the current problem no doubt can be blamed on their shortsightedness, it
is quite clear that it resulted primarily from behavior patterns forced on
them by government regulation as well as major changes in the economic
environment over which they had no control.

It would seem that to achieve a rapid phasing-out of rate ceilings
would require not only the adoption of new types of mortgages along the
lines presented in section IV but also some form of one-time government
transfers to compensate institutions for the losses they would incur in the
short run and thus maintain their solvency. While such a subsidy program
might appear to be expensive, its cost would probably be modest when
measured against that of wild gyrations in construction and the fact that
an increasing proportion of Americans cannot acquire adequate housing.2~

Clearly, there are many issues which will have to be dealt with in the
transition to new mortgage lending patterns. The new instruments would
have to be described in tetans intelligible to consumers so that they can
make appropriate choices. In particular, since they would presumably face
a variety of choices, they would have to give careful attention to the bene-
fits and costs of alternative features including prepayment provisions, the
level of initial payments and the potential variability of payments. In a
similar vein, lenders would have to rethink credit standards, down-
payments, and desirable real payment patterns for different types of
households. Since thrift institutions would face a situation in which cash
inflows might fall short of accounting income, especially during early
years of the transition, changes would be required in liquidity planning
and might require further recourse to advances or secondary market oper-
ations. Along similar lines, regulatory authorities would undoubtedly have
to rethink reserve and liquidity requirements for thrift institutions in re-
sponse to different asset characteristics. Details of mortgage design, in-
cluding the choice of appropriate reference rates for VRMs or price indi-
ces for PLAMs, adjustment intervals, and so on would have to be worked
out.

Z~Such a subsidy would have a more favorable impact on the distribution of income
than tax exemptions on thrift deposits. It would benefit all depositors proportionately rather
than providing the greatest benefits to those in the highest income brackets.
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Inasmuch as these transition issues were not part of the study, we do
not pretend to present a concrete set of recommendations. However, it is
Clear that they must be dealt with in relation to any potential changes in
patterns of mortgage lending.

V. CONCLUSIONS AND RECOMMENDATIONS

The analyses summarized in this introduction and detailed in the fol-
lowing five papers support the conclusion that the standard mortgage has
been a major contributor to the problems which have plagued housing
during the recent inflationary period. Further, they provide the basis for
the hopeful conclusion that innovations in mortgage financing could sub-
stantially alleviate these problems, eliminating the need for further resort
to housing subsidies or to greater direct government intervention,z2

Alternative mortgage designs were analyzed along two dimensions: 1)
the extent to which they resolve the demand problem by eliminating in-
flation-related distortions in the time pattern of real payments and 2) the
extent to which they resolve the supply problem by allowing closer asset-
liability matching. The position of the various instruments along these di-
mensions is shown in Figure 3. Of all the mortgage innnovations studied,
only the price-level-adjusted mortgages and the class of variable-rate
mortgages with smoothed real payment streams (of which the constant-
payment-factor VRM appears to be best) rate well on both dimensions.

Based on these analyses, we offer four recommendations which should
be considered as a package. These are:

1. Price-level-adjusted mortgages and/or variable-rate mortgages
with constant-payment factors should be offered to the public.
Federal and state regulations, as well as institutional practices,
should be changed where necessary to allow for these instruments.

2. Thrift institutions should maintain a much closer balance between
asset and liability maturities by both shortening effective asset
maturities through PLAMs or VRMs (hopefully with constant--
payment factors), and lengthening liability maturities through
more extensive use of term deposits and mortgage bonds.

3. Regulation Q ceilings should be abandoned as quickly as possible
in order to restore the allocative mechanism of financial markets
and reduce fluctuations in the supply of funds through traditional
mortgage lenders.

2~We refer here to general mortgage subsidies which are likely to benefit largely those
groups that are able to borrow most as opposed to subsidies or other mechanisms targeted
at income groups which could not afford adequate housing even with appropriate in-
novations in mortgage financing. We wish to stress that subsidies should not be wasted in
correcting problems which can be dealt with more efficiently and at lower cost through fi-
nancial innovation.
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Some form of once and for all subsidy (or other form of public
intervention) should be granted to thrift institutions which will
erase past mistakes and will not penalize housing and depositors
of these institutions for past errors of financial policy.
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Alternative Mortgage Designs

Richard A. Cohn and Stanley Fischer*
I. INTRODUCTION1

This paper examines a number of potential innovations in the design
of the residential mortgage instrument from the respective standpoints of
both parties to the contract, household borrowers and institutional
lenders.

The mortgage instrument is a debt contract that can be fully de-
scribed by a surprisingly small number of parameters that determine the
interest rate, the time shape of the payment stream, and the maturity. In
view of the wide variety of feasible designs, it is perhaps strange that es-
sentially only one of these designs flourishes in the United States today,
namely, the level-payment, fully amortized mortgage, which we shall refer
to in this paper as the "standard mortgage" contract.

The reasons for the failure of the standard mortgage to serve the
needs of both borrowers and lenders have been discussed by Professors
Modigliani and Lessard in their introductory papers and therefore need
not be pursued at length here. Suffice it to say that the standard mortgage
does not perform well in an inflationary environment, nor was it designed
to do so.

The plan of the paper is as follows. Section II presents and discusses
the criteria that were employed in evaluating the various mortgage in-
struments that were studied. Section Ill provides an analysis of five non-
standard mortgage designs, employing the standard mortgage as a basis
for comparison. Section IV seeks to respond to potential consumerist ob-
jections to the mortgage design innovations discussed in Section III. Some
concluding remarks follow. Formulas for determining nominal and real
payments and outstanding debt for each of the various instrument designs
appear in the Appendix.

*Richard A. Cohn is Assistant Professor of Finance and Stanley Fischer is Associate
Professor of Economics, both at Massachusetts Institute of Technology.

tThis paper is both a summary and an extension of the authors’ analysis presented at
the January Conference. The discussants’ comments which follow are addressed to the origi-
nal paper.

2"Inflation and The Housing Market: Problems and Potential Solutions," this volume.
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II. CRITERIA FOR EVALUATING MORTGAGE INSTRUMENT
DESIGN

In this section we discuss the mortgage instrument with four sets of
considerations in mind. First, we briefly consider the impact of new de-
signs on housing construction. Second, we assess the contract designs
from the standpoint of household borrowers. Third, we analyze the poten-
tial effects of new instruments on thrift institutions, which are currently
the predominant lenders in the single-family residential mortgage market.
Fourth, we briefly discuss the appeal of a number of new mortgage de-
signs for institutional investors, such as life insurance companies and cor-
porate pension funds, that are no longer active or have never been active
in the single-family residential mortgage market. In the remainder of this
section, we present and explore a number of criteria for analyzing and
evaluating proposed new designs that arise from consideration of these
four considerations.

A. Housing Construction

The standard mortgage instrument has contributed to the cyclical in-
stability of housing construction in the United States largely through its
effects on the supply of mortgage funds. But the standard instrument has
also made the demand for housing sensitive to the expected rate of in-
flation because changes in the expected rate of inflation are reflected in
nominal interest rates and consequently in mortgage payments.

Deposit rate ceilings, which do not allow thrift institutions to pay
competitive rates when they are binding, cause disintermediation at times

3of cyclically high short-term interest rates. Consequently, mortgage credit
is rationed at times of high short-term rates4 and fluctuations in the sup-
ply of mortgages are typically more responsible for cyclical instability in
construction than are changes in the demand for mortgages. The ceilings
must be removed and lending institutions must be allowed to match the
effective maturities of their assets and liabilities for them to be able to
compete for deposits at all times and thereby avoid rationing credit.

The demand for mortgages is also, however, a function of nominal in-
terest rates. A rise in nominal interest rates, even if only a reflection of a
change in the anticipated rate of inflation, causes an increase in the real
value of the initial payments. For reasons made clear by Modigliani and
Lessard, the current mortgage instrument accordingly makes construction
activity sensitive to changes in the expected rate of inflation. From the

3The intermediaries do not oppose these ceilings because they are locked into long-term
assets -- standard mortgage instruments -- yielding lower returns because the bulk of the
loans were made in periods of lower interest rates.

4Dwight M. Jaffee, "An Econometric Study of the Mortgage Market," in Gramlich and
Jaffee (eds.), Savings Deposits, Mortgages and Housing, (Lexington, Mass.: Lexington
Books, 1972).
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viewpoint of stabilizing the demand for housing, a real annual payment
per unit of housing that is independent of the expected rate of inflation is
desirable.5

B. Borrowers

We distinguish four desirable characteristics of the mortgage in-
strument from the viewpoint of the household. First, it is desirable that
the annual payment in real terms per unit of housing be independent of
inflation. When interest rates rise in response to inflation, housing de-
mand is adversely affected because some people cannot afford the housing
they could acquire if there were no inflation. As Modigliani and Lessard
emphasize, the increasing difficulties of financing the purchase of a house
with the standard mortgage instrument as interest rates rise result from
capital market imperfections which make it impossible for the household
to borrow in such a way as to choose its most desired path of real pay-
ments over time.

Our second desirable characteristic is that the borrower be able to
choose a particular payment-to-income ratio that can vary as desired over
the life of the mortgage. This second characteristic is accordingly closely
related to the first. For example, a young household might want this ratio
to decline over the life of the mortgage because of anticipations of in-
creasing childbearing and educational expenses. Other borrowers might
desire a stable ratio of payment to income.

A third characteristic desirable for the borrower would be a low level
of uncertainty about the real cost of the mortgage. The real cost in terms
of a rate of interest can be thought of as the nominal rate of interest for
the period in question less the actual rate of change in the price level for
the period. This difference represents the rate of return measured in terms
of constant purchasing power that the borrower has been obligated to pay
the lender for the use of his funds.

Perhaps a more intuitively appealing notion of this risk involves the
ratio of nominal mortgage interest, less any decrease in the value of the
mortgage as a result of inflation, to borrower income. The ratio represents
the proportion of the borrower’s income that is owed for the use of bor-
rowed funds. Furthermore, because both the numerator, which can be
thought of as the net nominal interest obligation, and the denominator of
this ratio are measured in current dollars, there is no need to distinguish
between nominal and real concepts.

These two notions are closely related, however. Money incomes re-
fleet inflation over reasonably long periods. Consequently, low un-
certainty about the "real" rate of interest corresponds in large measure to
low uncertainty about the ratio of the net nominal interest obligation to
household money income.

5This is not the place to discuss the desirability of totally stabilizing construction activ.
ity; it is clear, though, that current fluctuations in construction are excessive.
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A fourth characteristic which we regard as desirable in a mortgage is
concerned with the ability of householders to budget their mortgage pay-
ments over the near-term future. A desirable mortgage would be one in
which there was little short-run deviation from trend in the ratio of pay-
ment to income. The trend in the ratio could, of course, be either up or
down.

On the basis of these four considerations for evaluating mortgages
from the standpoint of the borrowing household, we argue that the prin-
cipal criterion by which to judge alternative designs is the stability of the
payment-to-income ratio. Our analysis emphasizes both long-run and
short-run variability in this ratio. Long-run variability can be thought of
in terms of trends in the ratio that differ from the trend desired by the
borrower. Given the prevailing short-run stability of household incomes,
short-run variability in the ratio can be thought of as payment-to-payment
variability in the payment-to-income ratio.

C. Thrift Institutions

In [3] we present a model of a perfectly competitive financial inter-
mediary which assumes that it would suffer real costs in the event of in-
solvency. Such a model is obviously simplistic, but it does contain two
valuable features. First, we can discuss lender behavior in the context of a
firm that seeks to maximize its market value without having to refer to an
institutional utility or preference function to explain its behavior. And
second, we capture neatly the asset-liability maturity hedging behavior
that is characteristic of financial intermediaries. Indeed, the results of this
model indicate that a value-maximizing intermediary in the context of this
model will act as though it were seeking to minimize the variance of the
real rate of return on equity. It will attempt to hedge interest rate riskperfectly6 by matching the maturity characteristics of its assets and

liabilities.
What is important to stress in evaluating alternative mortgage de-

signs, however, is that they cannot be judged independently of the nature
of the deposit liabilities which lenders employ to finance their residential
mortgage asset portfolios. For an institutional lender to remain viable
under changing market conditions, there must be a close relation between
the interest it earns on its assets and the interest it pays on its deposits.
Otherwise it is looking for trouble.

Thrift institutions have been encouraged to issue short-term deposits.
They realize that it is risky to finance a portfolio consisting largely of
standard mortgages with such deposits. While they would like to hedge,7
they have been prevented by regulation from doing so.

6While perfect hedging by lending institutions may not be possible in the mortgage
market, the significant result of the model is its emphasis on the importance of hedging for
financial institutions.

7Efforts by thrift institutions to implement variable-rate mortgages are one indication of
this desire.
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It is virtually impossible to analyze proposed innovations in mortgage
design from the standpoint of depository lending institutions without sep-
arately examining two different scenarios. In the first, we investigate the
present liability structure. In the second, we allow for changes in the li-
ability structure, in particular, the issuance of price-level-adjusted
posits. It must be emphasized here, however, that any viable improvement
in mortgage design, and indeed the continued existence of the standard
contract requires that deposit interest rate ceilings be eliminated. Other-
wise imbalances will continue to result to the detriment of the lenders.

1) Continuation of Present Liability Structure. At the present time
thrift institutions, both savings and loan associations and mutual savings
banks, can be usefully characterized in terms of their liability portfolios as
issuers of dollar-denominated deposit liabilities that are short term or in-
termea,ate term. Indeed, they serve the dual social function of both fi-
nancing housing and providing households with liquid assets.

If the predominance of this liability structure is to continue, then a
desirable characteristic of a mortgage design from the standpoint of an in-
stitutional lender would be the ability to provide a short-term rate of re-
turn. Such an instrument would be equivalent to a rollover series of short-
term instruments in terms of interest yield. Because such an instrument
yields a current interest rate at any point in time, it will tend to sell at
par, independent of the current or anticipated rate of inflation.. Such a de-
sign would avoid the well-known "lock-in" effect that leads institutional
investors to want to avoid realizing losses by selling assets at significant
discounts from par value. Such a design would allow thrift institutions to
bid successfully for funds independent of the rate of interest or inflation,
thereby contributing to the stability of housing.

A further desirable characteristic of a mortgage instrument from the
lender viewpoint would be a low level of default risk and one that is inde-
pendent of inflation. One risk of inflation is that it will not be so high as
had been anticipated. Consequently, the actual burden of payments called
for in a dollar-denominated contract could be higher than the borrower
and lender had expected at the time the mortgage was negotiated.

2) Allowing for Innovation in Liability Structure. One of the mort-
gage designs analyzed below in Section III is a price-level-adjusted mort-
gage, a design which specifies a constant real rate of interest. Such an in-
strument would be a desirable asset holding for an institutional lender
interested in issuing price-level-adjusted deposits, for it would hedge his
risk on the liability side. In a period of historically high and variable rates
of inflation, many savers might be interested in holding such deposits.
These new liabilities could therefore provide an additional source of sta-
bility for the housing market.

Another potential innovation is the issuance of long-term fixed-rate
nominal deposits. Standard mortgages, for example, would be better fi-
nanced in the maturity matching sense by such deposits than they are
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under the current system. There have been some recent innovations in this
direction in the sale of six- or seven-year nominal deposits by the savings
institutions.

D. Attraction of Other Intermediaries to Residential Finance

Price-level-adjusted mortgages could well prove to be a desirable
holding for institutional lenders other than thrift institutions. They could
be attractive assets for any intermediary that wishes to issue price-level-
adjusted liabilities or has already issued such liabilities. Life insurance
companies might want to issue price-level-adjusted insurance policies so as
to provide constant-purchasing-power death claims for their clients. Price-
level-adjusted mortgages could support the issuance of such policies.

Another potential major supplier of funds for price-level-adjusted
mortgages is corporate pension funds. Many corporations have promised
pensions to employees that represent something of an inflation hedge by
being tied to nominal wage and salary levels. At the present time there is
no obvious inflation-hedged asset available to ease the asset-liability port-
folio management problems of pension funds. Price-level-adjusted mort-
gages could well meet their needs in this regard.

E. Summary of Criteria

Our analytical approach has been conceived with the stability of
housing construction and with household borrowers, thrift institutions,
and other intermediaries in mind. These four sets of considerations have
led us to evaluate alternative mortgage designs in terms of the following
desired criteria:

1) Independence of the annual payment per dollar of housing from
the rate of inflation.

2) Ability of borrower to choose a ratio of payment to income over
the life of the mortgage that is independent of the anticipated rate
of inflation.

3) Low uncertainty with respect to the real rate of interest or with
respect to the ratio of interest to income.

4) Low short-term variability in the ratio of payment to income.
5) Ability of lenders to hedge on the liabilitysside.
6) Low default risk independent of inflation.

Sp.ecific designs are analyzed with respect to these criteria in Section III.

8Item 6 has not been discussed above but is of obvious relevance.
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III. ANALYSIS OF ALTERNATIVE DESIGNS

A. Introduction

Our study considered a wide variety of mortgage designs. We discuss
six representative designs in this section. These six designs can be regard-
ed as falling into three major classifications. First, under the heading of
mortgages with fixed nominal interest rates, we examine both standard
and graduated-payment mortgages. Second, we analyze two types of vari-
able-rate mortgages (VRMs), what we term the "standard" VRM and a
dual interest rate variety. Third, we examine two designs that attempt to
smooth the real stream of mortgage payments over the life of the mort-
gage, both a price-level-adjusted mortgage (PLAM) and a design which
we refer to as the constant-payment-factor variable-rate mortgage.

Interest rates are used to compute both mortgage payments and mort-
gage interest. It is not necessary that payments and interest be computed
by employing a single rate. One rate may be used to calculate the mort-
gage payment and yet another rate employed to calculate the borrower’s
interest obligation. For convenience in describing the six mortgage de-
signs, we shall refer to the interest rate used to compute the payment as
the "payment factor" and to the rate used for computing interest as the
"debiting factor" or "debiting rate."

We shall analyze each design in turn. Each will be described and then
evaluated from the standpoint of both borrowing households and in-
stitutional lenders.

The analysis is illustrated and supported by reference to historical
simulations of the various designs. Tables 1-6 present for each of the six
designs a simulation of a 20-year $30,000 mortgage negotiated at the be-
ginning of 1951. Table 7 attempts to capture recent experience by present-
ing, for each of the six designs, a simulation of the first four years of a
20-year $30,000 mortgage taken out at the b~ginning of 1971. These latter
simulations show the impact of generally higher rates of inflation and
larger changes in interest rates on the various designs in the early years
when these factors have the greatest effect.

Table 8 summarizes this section. It presents a schematization of each
of the six designs and a summary evaluation. As mentioned previously,
formulas describing the contracts can be found in the Appendix.

B. Fixed Nominal Interest Rate Mortgages

1) The Standard Mortgage. This design should be viewed as the
benchmark for our analysis. This type of mortgage uses the same interest
rate as both payment factor and debiting factor. This rate is a long-term,
nominal interest rate, and it does not change over the life of the mort-
gage. This design consegquently is characterized by payments that are con-
stant in nominal terms.

9The analysis of this paper ignores the effect of the tax deductibility of interest on actu-
al payments. This effect is discussed by Professor Holland in his contribution to this volume.
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Table 7

SIMULATIONS OF ALTERNATIVE MORTGAGE DESIGNS OVER THE RECENT PAST

Payment in
1971 Dollars

Principal at Payment at Payment Breakdown (beginning
Year Start of Period End of Period Interest Principal of year)

I. Standard Mortgage
(Payment and Debiting Factor -- 8.00°/o)

1971 $30,000.00 $3,055.57 $2,400.00 $ 655.57 $2,955.65
1972 29,344.43 3,055.57 2,347.55 708.02 2,855.43
1973 28,636.41 3,055.57 2,290.91 764.66 2,617.40
1974 27,871.75 3,055.57 2,229.74 825.83 2,337.51
1975 27,045.92 ....

II. Graduated-Payment Mortgage
(Payment and Debiting Factor -- 8.00%
Payments Rise at 8% a Year)

1971 30,000.00 1,620.00 2,400.00 -780.00 1,567.35
1972 30,780.00 1,749.60 2,462.40 -712.80 1,635.00
1973 31,492.80 1,889.57 2,519.42 -629.85 1,618.61
1974 32,122.65 2,040.73 2,569.81 -529.08 1,561.16
1975 32,651.73 ....

Payment in
1971 Dollars

Principal at Payment at Payment Breakdown (beginning Debiting Payment
Year    Start of Period End of Period Interest Principal of year) Factor Factor~

III. Standard Variable-Rate Mortgage
(Payment a~d Debiting Factor -- 3-5 Year Government Bond Rate Plus 2.32%~)

1971 30,000.00 3,449.45 2,427.00 1,022.45 3,337.32 8.09% 9.69%
1972 28,977.55 3,036.85 2,367.47 669,38 2,837.91 8.17 8.09
1973 28,308.17 3,057.28 2,332.59 724.69 2,618.66 8.24 8.17
1974 27,583.48 3,0720.80 2,794.21 278,59 2,350.67 10.13 8.24
1975 27,304.89 ..... 10.13
IV. Dual-Rate Variable-Rate Mortgage

(Payment Factor -- 3-5 Year Government Bond Rate Plus 2.32%*
Debiting Factor -- One-Year Government Bill Rate Plus 2.00%)

1971 30,000.00 3,449.45 2,001.00 1,448.45 3,337.32 6.67% 9.69%
1972 28,551.55 2,992.20 1,932.94 1,059,26 2,796.19 6.77 8.09
1973 27,492.29 2,969.17 2,477.06 492.11 2,543.18 9.01 8.17
1974 27,000.18 3,007.82 2,621.72 386.10 2,300.96 9.71 8.24
1975 26,614.08 ..... 10,13
V. Price-Level-Adjusted Mortgage

(Payment Factor -- 3.~1%)

1971 30,000.00 2,084.23 930.24 1,153.99 1,007.93 2,016.48 6.46%2
1972 29,853.94 2,157.84 927.23 L230.61 1,054.24 2,016.48 6.64
1973 29,677.57 2,354.24 971.35 1,382.89 2,701.25 2,016.48 12.38
1974 30,995.93 2,635.94 1,041.18 1,594.76 3,708.91 2,016.48 15.32
1975 33,110.08

VI. Constant-Payment-Factor Variable-Rate Mortgage
(Payment Factor -- 3.00%
Debiting Factor -- One-Year Government Bill Rate Plus 2.00%)

1971 30,000.00 2,084.23 1,989.00 95.23 2,016.48 6.63%
1972 29,904.77 2,161.48 1,821.20 340.28 2,019.90 6.09
1973 29,564.49 2,345.23 2,196.64 148,59 2,008.92 7.43
1974 29,415.90 2,501.67 2,650.37 -148.70 1,913.78 9.01
1975 29,564.60

~Payment factor is lagged olle year as described in the text. In 1971, for example, the payment factor was 9.69
percent -- a spread of 2.32 percent above the average rate on 3-5 year government ~ecufitiem in 1970. In 1972, it was
8.09 pereenti ete. Since tbepayment factors are lagged the simulaOons have very high beginning payments, reflecting
1970s high rates, but they do not reflect the 1974 increase of rates until 1975. In the latter instance, the yment fac-
tor rises from 8.’~4 percent to 10.13 percent, leading to increases in the 1975 nominal payment over the ~9~4 level, of
14.5 percent and 14.0 pereet~t, t~peetivniy.

20nterest and principal adjustment) / beginning principal

60
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62 NEW MORTGAGE DESIGNS

Table 1, which simulates a standard mortgage over the 1951-70 peri-
od, shows that while the nominal payment is constant, the inflation-ad-
justed, or real, payments are obviously sensitive to changes in the price
level. Viewing the column that presents payments in terms of their value
in dollars as of the beginning of 1951, the time at which the contract was
negotiated, the final payment is but two-thirds of the value of the initial
payment. The effect of inflation is even more forcefully brought home by
the recent experience presented in Table 7.I.

A constant nominal payment accompanied by anticipation of inflation ’
necessarily implies an ex ante stream of declining real payments. Con-
sequently, the initial payment must be high so as to make up for this "tilt"
effect and maintain at issuance a given real present value for the
mortgage.

Because the initial payment is high, the initial ratio of payment to in-
come is high for the borrower in a period of anticipated inflation. Such a
design is likely to produce cash flow difficulties for the borrower. Owing
to these inflation-induced effects, we regard the standard mortgage design
as poor from the standpoint of the borrower. Our empirical analysis did
show, however, that short-run variability in the ratio of payment to in-
come was relatively low. This perceived stability results from the stability
of nominal income in the short run.

The standard design also rates poorly from the borrower viewpoint
with respect to the risk dimension. Inasmuch as inflation can just as easily
be less than anticipated as more than anticipated, the real cost can turn
out to be more than anticipated.

This design also rates poorly from the standpoint of institutional
lenders because of their unhedged deposit position. As experience has
shown time and again, borrowing short and lending long can lead to
severe difficulty for the lender. A portfolio of standard mortgages should
be financed by long-term fixed nominal rate deposits if it is to remain vi-
able in the long run.

2) The Graduated-Payment Mortgage. This design is an attempt to
cope with the "tilt" problem inherent in the standard mortgage. While it
too has a fixed nominal interest rate serving both as payment factor and
as debiting rate, it is so geared as to have a payment that uses, in nominal
terms, a fixed rate over the life of the mortgage.

The higher the rate of graduation, the lower the initial payment. If
the rate of graduation turns out to be the average rate of inflation over
the life of the mortgage, then the inflation-adjusted payments will fluc-
tuate but will not have an upward or a downward trend. If the graduation
rate turns out to be less than the average rate of inflation, then the real
payments will exhibit a declining trend over’ time. If the rate of gradu-
ation turns out to be more, then the converse result holds with respect to
the payment stream.

Largely because this design results in a. lower initial payment, and
consequently initial payment-to-income ratio, we regard it as fair from the
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borrower standpoint. While it does overcome the cash flow problems in-
duced by the standard design, to some extent it fares even more poorly
along the risk dimension. Owing to its stream of nominally fixed rising
payments, its real burden is even more sensitive to changes in interest
rates than is the case with the standard mortgage.

We found the short-run variability of the payment-to-income ratio to
resemble that of the standard design, which is to say relatively modest.
But the borrower has little control over the long-term path of this ratio
with this design.

Historical simulations of graduated-payment mortgages appear in
Tables 2 and 7.II. Table 2 shows a 3.5 percent mortgage with a 5 percent
rate of graduation and Table 7.II depicts an 8 percent mortgage with an 8
percent graduation rate. The real dollar payment depicted in the final col-
umn of Table 2 rises steadily from 1951 to 1967, a period during which
the average rate of inflation was considerably less than 5 percent, and
then levels off. The real payment in Table 7.II rises from 1971 to 1972
and then declines as rates of inflation moved above the 8 percent level in
1973 and 1974.l°

From the standpoint of lenders, the graduated-payment design ap-
pears even worse than the standard mortgage. Its design implies, because
of its rising payment stream, an even longer duration of real maturity
than a standard mortgage with the same term to maturity and payment-
debiting factor. Hence its value in the secondary market will be even more
sensitive to fluctuations in interest rates than the value of the standard
mortgage. Consequently, lenders will be even less hedged. Furthermore,
the rising stream of payments implies greater default risk because of the
slower accumulation of equity and the heavier payment burden for the
borrower in the later years of the mortgage. With respect to lenders, we
regard the graduated-payment design as poor.

C. Variable Interest Rate Mortgages (VRMs)

During the course of our study, we examined a wide variety of mort-
gage designs with fluctuating payment and/or debiting factors. Such de-
signs are usually referred to as variable-rate mortgages or VRMs. Here we
examine two such designs which we consider representative.

1) Standard Variable-Rate Mortgage. The design which we term the
"standard" VRM uses the same rate for both the payment and debiting
factors. But this rate is tied to some long-term reference interest rate, such
as a market rate or a deposit rate, that can fluctuate. As the payment-de-
biting factor fluctuateS, the nominal payment moves in the same direction.

~°Throughout this study we measured rates of inflation as percentage changes in the
Consumer Price Index from yearend to yearend. The yearend value of the index was ap-
proximated by the mean of the published levels for December and January.
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The VRM design raises a number of implementation problems. What
reference rate should be employed? Should there be an adjustment lag so
as to allow an advance notification to the borrower of a change in the
nominal payment? If so, how much? How often should nominal payments
be allowed to change? How much of an advance notice of a change
should be given to the borrower? What limits, if any, should be placed on
the extent to which a nominal payment can change at any one time? What
limits, if any, should be placed on the borrower’s ability to refinance or
otherwise repay his outstanding debt?

The historical simulations of a standard VRM depicted in Table 3
and Table 7.III represent one possible contract design. In this simulation
the payment factor is the previous year’s average three- to five-year gov-
ernment bond rate plus a spread of 2.32 percent.~ The debiting rate is the
current year’s value for the same factor. The lag in the payment factor is
designed to capture the adjustment lag needed so as to allow sufficient ad-
vance notice to the borrower.

The simulations serve to show that the standard VRM does not elim-
inate the "tilt" effect induced by inflation. For example, as shown by
Table 7.III, the real payment falls by 30 percent between 1971 and 1974.
The difficulty is essentially that a nominal interest rate rather than the
price level is used at each point in time to calculate the payment. The
standard VRM is similar to the standard mortgage in this respect.

Payments for the standard VRM are highly sensitive to changes in the
nominal payment factor. Small changes in the rate of interest can lead to
large changes in the payment in the early years of the mortgage.

Because of these two aspects, we regard the standard VRM as poor
from the standpoint of borrowers. The ratio of payment-to-income is un-
stable in both the long and short runs. Payments are not independent of
inflationary anticipations. We also found the payment-to-payment vari-
ability to be virtually an order of magnitude higher than was the case for
the fixed-rate designs. Borrowers would also view this design as risky in
terms of the net nominal interest obligation.

This design rates better from the lender viewpoint. Because the de-
biting rate responds to general interest rate movements, the lender is in a
fairly well-hedged position. The hedging is less than perfect, however, be-
cause the debiting rate is a long-term rate while deposits bear, in prin-
ciple, short-term rates of interest. But in practice the lack of a fully
hedged position is not likely to be a source of serious difficulty because an
intermediate rather than a long-term rate is usually proposed as the refer-
ence rate and, furthermore, thrift institutions today have a large part of
their deposit liabilities in the form of term deposits.

11This spread results from the derivation of Table 3 from a simulation of a 25-year
mortgage with an initial interest rate of 3.5 percent that is presented in the original paper by
the authors.
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2) The Dual-Rate Variable-Rate Mortgage. This VRM design repre-
sents an attempt to correct for the remaining lack of hedging that char-
acterizes the standard VRM from the institutional lender viewpoint be-
cause both the payment and debiting factors are three- to five-year rates.
In the dual-rate VRM, the payment factor has a long-term rate as its ref-
erence rate while the debiting factor has a short-term reference rate.
cause short-term interest rates are more volatile than long-term rates, the
use of a long-term payment factor results in a smoother payment stream
than would a short-term payment factor. But because the debiting rate is
a short-term one, the lender earns a short-term rate of interest on his
vestment, and institutional lenders could finance a portfolio of such mort-
gages with short-term deposits and still be hedged.

The historical simulations of the dual-rate VRM presented in Tables 4
and 7.IV employ the same payment factor (and adjustment lag) that was
used to simulate a standard VRM. The debiting factor is the current
year’s average one-yea~: government bill rate plus a spread of 2 percent.

The dual-rate VRM, when viewed from the standpoint of borrowing
households, fares essentially the same as the standard VRM, for it suffers
from the same drawbacks. While we view this design favorably with re-
spect to institutional lenders, it rates poorly from the borrower viewpoint.
This design is also more complicated than that of the standard VRM.

D. Smoothed Real Payment Designs

All of the designs examined above are characterized by an ex ante de-
clining stream of real payments under conditions of anticipated inflation.
Here we explicitly examine two designs that attempt to overcome this in-
flation-induced problem. It must be emphasized, however, that a wide va-
riety of designs are capable of overcoming the tilt effect. We regard the
two designs examined below as not only representative but also as con-
taining a number of desirable characteristics.

1) The Price-Level-Adjusted Mortgage (PLAM). The PLAM is es-
sentially equivalent to a standard mortgage in a world of no inflation or
deflation. It has payments that are constant in real terms. The lender
earns, and the borrower pays, a fixed real rate of interest.

The mechanics can be illustrated by referring to the historical sim-
ulation in Table 5 and Table 7.V. In this design the payment factor is
constant and represents the real rate of interest. In this simulation we as-
sume no adjustment lag.t2 If there were an adjustment lag, the payments
would not be strictly constant in real terms, and the degree of instability
would increase with the length of the lag.

In the simulations "3 percent is employed as the payment factor. This
payment factor is used to calculate an initial payment in dollars as of the

~2Consequently, our simulations of the PLAM differ from the illustrations presented by
Lessard and Modigliani.
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time the contract is negotiated. Consequently, even the first payment re-
flects inflation in the first year. "Interest" is also in real terms in the sense
that it represents 3 percent of the principal at the start of the period es-
calated by the actual rate of inflation in that period. The column labeled
"Principal Adjustment" represents the amount that the initial principal
must be escalated so as to remain constant in real terms over the period.

The PLAM has some straightforward advantages for the borrower.
The payment is, by design, independent of the anticipated rate of in-
flation. If borrower incomes are stable in real terms, then the long-run
variability in the ratio of payment-to-income will also be low. Our empiri-
cal results indicate that the short-run variability in this ratio is quite low,
approximately the same as that which characterized the fixed-rate nomi-
nal mortgages. Because the borrowers’ interest obligation is fixed in real
terms, the PLAM represents less risk. On the whole the PLAM appears
quite good from the viewpoint of borrowers. Borrowers may regret their
choice, of course, if real rates fall.

The appeal of PLAMs for lenders depends on their liability struc-
tures. If supported by price-level-adjusted deposits (PLADS), the lenders
will be well hedged. While the PLAM earns a long-term real rate of inter-
est and PLADS would pay a short-term real rate of interest, the short-
term real rate is not likely to fluctuate widely, and little difficulty is
sequently likely to result.

Because short-term nominal interest rates capture inflation reasonably
well, PLAMs could also be financed by ordinary deposits although there
would, of course, be more risk for the lender. It should be emphasized,
though, that the PLAM should at least be considered under the current li-
ability structure.

While the PLAM does contain more default risk than the standard
mortgage, owing to its rising stream of payments, it also has the ad-
vantage of perhaps attracting new lenders to residential finance. This
point was discussed in Section lI.

2) The Constant-Payment-Factor Variable-Rate Mortgage. This de-
sign seeks to smooth the stream of real payments while employing a
short-term nominal debiting factor.~3 Consequently, a portfolio of such
mortgages could easily be financed by ordinary short-term deposits.

The historical simulations show how this design would work. They
appear in Tables 6 and 7.VI. At each point in time the payment is calcu-
lated as though the instrument were a PLAM. The method is that de-
scribed above; once again no adjustment lag is employed. But the debiting

13The constant-payment-factor VRM is essentially the same as the graduated-payment
VRM proposed by Donald F. Tucker, "The Variable-Rate Graduated-Payment Mortgage,"
Real Estate Review, Spring 1975, pp. 71-80. The constant-payment-factor VRM, which seeks
by design to smooth the stream of real payments, can be viewed as a mortgage with gradu-
ated nominal payments and a variable short-term debiting factor, the rate of graduation at
any point in time being approximately the difference between the debiting factor and the
constant-payment factor.
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factor is the one-year government bill rate~4 plus a spread of 2 percent.
The payment in the last year, as is also the case for the dual-rate VRM, is
whatever payment is required to extinguish the loan.15

Table 6 shows that this design had a real payment that showed no
clear trend over the 1951-1970 period. It can consequently be viewed as
having achieved the purpose of smoothing the stream of real payments.

Because this design has a fairly stable real payment over the long run,
it has some appeal for the borrower, but this appeal is somewhat di-
minished by short-run variability in the stream of real payments. From
the lender standpoint, because it has a short-term debiting factor, it would
appear to be an excellent design.

IV. RESPONSES TO POTENTIAL CONSUMER OBJECTIONS

Political acceptability is an issue that dominates most of the other
problems involved in implementing nonstandard mortgage designs. The
public’s reaction to the variable-rate mortgages that have been issued in
the United States has been, on the whole, negative. Consumer or-
ganizations have raised what amount to the following six objections to the
variable-rate instrument, and they may serve to indicate the reaction that
may be engendered by other innovations:

1) Mortgage-lending institutions can manipulate the reference inter-
est rate and thereby cause the borrower’s monthly payment to
rise.

2) The instrument is so complicated that individuals cannot under-
stand it adequately and will not realize what they are getting into.

3) The role of a financial intermediary should be to bear risk, not to
pass it on.

4) Introduction of such instruments would endanger the con-
tinuation of government subsidies to housing, and the elimination
of such subsidies would cause the cost of housing to increase.

5) Variable-rate mortgages are so preferred by lenders that their
widespread adoption will cause the standard mortgage to vanish.

6) The introduction of the variable-rate mortgage will lead to a re-
duction in the portion of residential mortgage credit going to the
poorer classes generally and to racial minorities in particular.

141n the case of the dual-rate VRM, the debiting represented the average of this series
for the year. Here we employ an ex ante rate, specifically the mean of the January and pre-
ceeding December rates.

~SThe payments for this design would be identical to that of the PLAM if at every
point in time the debiting factor equaled the product of one plus the payment factor and one
plus the rate of inflation during the period.
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It is probably safe to say that no one, except perhaps most recently
who has financed the purchase of a house with a variable-rate mortgag~
has turned out to be pleased with his or her ~choice of financing. Nomina
interest rates have trended upward for the past two decades; and, judging
from the performance of the bond market, this rise has been largely uno
anticipated. This experience has undoubtedly had a negative effect on the
public’s willingness to consider the variable-rate mortgage and recent ex-
perience with inflation probably entails similar implications for the price-
level-adjusted mortgage.

It must be emphasized, however, that it is certainly not obvious that
as of today interest rates are expected to rise or that the rate of inflation
is expected to increase. Abstracting from refinancing clauses in the mort-
gage contract, it might be much riskier for a borrower to take on a stan-
dard mortgage during a period of historically high nominal interest rates,
such as the present, than would be the case with a PLAM or a variable-
rate instrument.

Objection (1) could be met by requiring that the reference rate be the
lender’s deposit interest rate. A unilateral increase in the deposit rate
above the competitive level would cause a large increase in deposits, thus
squeezing lender profits. This objection could also be met by a number of
external reference rates.

Objection (2) implies that full and fair disclosure is essential to the
successful introduction of new designs. There is a significant burden of ed-
ucation that properly falls on the mortgage-lending institutions, both indi-
vidually and in association, that must be forthcoming. Furthermore, it is
probably reasonable that the borrower be required to sign a disclosure
statement appropriate to the particular design in addition to the mortgage
contract itself.

With respect to objection (3), there is ample evidence that savings and
loan associations are not an efficient vehicle for coping with interest rate
risk. If PLAMs and variable-rate mortgages are introduced into the mort-
gage market and deposit rate ceilings are eliminated, the resulting poten-
tial reduction in interest rate related risk may lead to an increase in the
default risk that lenders are willing to undertake. Some borrowers who
are marginal risks under the current system might then be able to obtain
financing.

Objection (4) probably has some merit. One should keep in mind,
however, that some of these indirect subsidies, such as the tax de-
ductability of mortgage interest payments and local property taxes, may
tend to benefit the higher income classes relative to the poorer classes.

.Objection (5) is questionable. Presupposing the introduction of new
mortgage designs together with an elimination of deposit rate ceilings, it is
likely that some lenders will choose to specialize in issuing standard mort-
gages, financing them with long-term, fixed-rate deposits. Consumers will
then be able to choose a mortgage design on the basis of their own ex~
pectations of future inflation and interest rates and their own credit re-
quirements. Some consumers will desire the standard mortgage when it is
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priced in equilibrium along with other designs. Its scheme of declining
real payments under inflation will probably appeal to some households in
later stages of the life cycle.

Objection (6) is based on the hypothesis that the money incomes of
poor people do not respond to inflation. But this hypothesis is open to
most serious question. Furthermore, the validity of this objection is pre-
sumably lessened if the standard mortgage survives the introduction of
new designs.

If innovations increase the supply of mortgage credit, poor people
~nay benefit as a result. While new designs were not developed with poor
people in mind, they are unlikely to hurt them. Some lenders in fact
might be more willing to lend on a fixed real rate basis with declining real
payments than on a fixed nominal rate basis.

V. CONCLUDING REMARKS

Recent events argue strongly against a continued reliance on the con-
ventional mortgage instrument as the sole vehicle for financing the hous-
ing needs of the United States. The price-level-adjusted mortgage and
some variable-rate mortgage designs seem to provide significant ad-
vantages to both borrowers and lenders. Borrowers would be able to ser-
vice a significantly larger mortgage debt with a given initial monthly pay-
ment than is the case with the conventional mortgage loan.

The introduction of nonstandard mortgages into the U.S. financial
market requires that deposit rate ceilings be removed. Obviously, major
changes in laws and regulations at both federal and state levels would be
required in order to implement new designs.

In closing, we wish to emphasize that none of the perceived design
improvements we analyze is meant to drive the standard mortgage out of
existence. Nor is it our judgment that they would be likely to do so. We
simply wish to see the household’s housing financing choice enlarged.



II.

APPENDIX

Description of Alternative Contracts

Notation

Qt =

qt =
Mt =

mt
Rt =

rt    =
g,(t) =
gQ =
Pt =
T =

Terms of

Nominal payment required at end of t - th tim
period
Real payment at end of period t
Nominal debt outstanding at end of period t
Real debt outstanding at end of period t
Nominal long-term interest gate appropriate to
period t
Real long-term interest rate at period t

Nominal short-term interest rate at period t
Fixed rate of graduation
Price level at end of period t with P0 set equal to one

Original amortization period or term to maturity

the contracts (discrete time)

A. Standard mortgage

1. Nominal payment

Qt = R1M0 [1 - (1 + R1)-T]’1

2. Real Payment

qt = Qt/Pt

3. Nominal debt outstanding

Mt = M0[1 --(1 + R1)t-T]/[1 -(1 -T]

4. Real debt outstanding

mt = Mt/Pt

7O



Bo

C°

Graduated payment mortgage

1. Nominal payment

Qt = {[(1 + R1)/(1 + gQ)l - 1}M0(1 + gQ)t-1/

{1 - [(1 + R1)/(1 + gQ)] T }

2. Real payment

qt = Qt/Pt

3. Nominal debt outstanding
T

= E [(1 + gQ)i(1 + R1)t-i]Mt Q1 i =t+l

4. Real debt outstanding

mt = Mt/Pt

Standard variable-rate mortgage

1. Nominal payment

RtMt.1/[1 - (1 + Rt)t-T-1], t <T
Qt =

Mt_l(1 + Rt), t = T

2. Real payment

qt = Qt/Pt

3. Nominal debt outstanding
t-1     t

= ,~ (1 + Ri) -- Qt - i=~l Qi[ j=i~+lMt M0 1=1

4. Real debt outstanding

mt = Mt/Pt

(1 + Rj)l
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D. Dual-rate variable-rate mortgage

go

1. Nominal payment

Qt

RtMt_l/[1 - (1 + Rt)t-T-1], t<T

Mt.l[1 + R(t)l, t = T

2. Real payment

qt = Qt/Pt

3. Nominal debt outstanding

t t-1    t
= - q. ~ [~+a(j)lMt M0 i21 [1 + ~,(i)] - Qt i~l ’.j=i+l

4. Real debt outstanding

mt = Mt/Pt

Price-level-adjusted mortgage

1. Nominal payment

Qt = Ptqt

2. Real Payment

qt = rlM0 [1 - (1 + rl)"T]I

3. Nominal debt outstanding

Mt = Ptmt

4. Real debt outstanding

mt = M0 [1 - (1 +rl)t-T]/[1 - (1 +rl)"T]
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F. Constant-payment-factor variable-rate mortgage

1. Nominal payment

Qt

rlMt_l[1 -- (1 + rl)’T]’lPt/Pt.1, t < T

Mt_l[1 + R(t)], t = T
2. Real Payment

qt = Qt/Pt

3.. Nominal debt outstanding
t              t-1    t

Mt = M0 i21 [1 + ~,(i)] --Qt -i=21 Qij=i~-i [1 + ~,(j)]

4. Real debt outstanding

mt = Mt/Pt
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Discussion

Henry B. Schechter*
Richard Cohn and Stanley Fischer have provided a useful clas-

sification and comparative analysis of the major types of nonstandard
mortgages. The models of debt service payment streams which they de-
veloped to analyze effects upon the financial positions of borrowers and
lenders will be valuable for further research, with substitute variables to
reflect different empirical conditions.

My comments will deal primarily with implications of the major types
of nonstandard mortgages for household borrowers. I will also touch
upon the responsiveness of households to changes in interest rates, both
as mortgage borrowers and as investors. This will lead to some concluding
considerations of the potential effects of proposed mortgage innovations
upon the capability of the thrift institutions to provide a more stable sup-
ply of mortgage funds.

Implications for Household Borrower

A borrower who would receive a price-level-adjusted mortgage, or
PLAM, would have to make periodic payments that were adjusted by a
predetermined inflation factor, or that reflected a readjustment of prin-
cipal each period by a price change factor, such as the percentage change
in a price index during the period. There are variations in the design, but
essentially the periodic payments are adjusted to reflect inflation rates or
price-level changes. In an inflationary economy, the borrower’s re-
payments of principal and interest, in nominal dollar terms, would in-
crease to protect the lender against a decline in real value of scheduled re-
payments. The borrower would bear the full risk of inflation.

The PLAM provides, in effect, for an indexing of required re-
payments, without any guarantee to the individual borrower that his in-
come would be similarly indexed. (I am not advocating price and wage
indexing for the entire economy.) During periods when wages lag behind

*Director, Department of Urban Affairs, AFL-CIO. Helpful comments by Steve
Rhode on an earlier draft of these remarks are gratefully acknowledged.
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price increases, as in 1973-74, the PLAM would exaccerbate the adverse
impact upon th~ose mortgagors whose incomes lagged behind prices. I
agree with an observation by Cohn and Fischer that recent large increases
in the rate of inflation would have a negative effect on willingness to con-
sider the price-level-adjusted mortgage.

The authors found, on the basis of data for 1964-73, using per capita
disposable income as the income measure, that the PLAM would provide
a more stable stream of payments as a share of income than the other
nonstandard mortgage types, as well as a more stable equity-debt ratio.
They believe that "if a single characteristic of the payments pattern has to
be singled out as affecting the desirability of the alternative mortgage
types from the viewpoint of the borrower, it is the payment as a share of
income." Maintenance of a stable debt service-to-income relationship --
in real income and payment terms -- is also looked upon favorably in
other parts of the paper.

Stability of their mortgage debt service payments-to-income re-
lationship, while occupying the same house, may not strike mortgage bor-
rowers as desirable. Based on experience of their own and preceding gen-
erations, households look forward to upgrading their housing and other
living standards as incomes increase.

In historical perspective, it seems reasonable to expect increases in
real income in the future. Assuming that there will be increases in produc-
tivity and real income, nominal income should increase at a rate in excess
of the inflation rate over the life of the loan. An adjustment of payments
designed to correct for inflation should, therefore, result in a declining
payments-to-income relationship.

A declining payments-to-income relationship provides a better cush-
ion against risk of default than a stable relationship, and is beneficial for
both the borrower and lender. In fact, credit underwriting of the borrower
might tend to be more rigorous in the context of a stable payments-to-in-
come outlook, which could make it more difficult for certain income or
age groups to qualify for PLAMs than for standard mortgage loans.

Risk of default and lender loss of part of the adjusted outstanding
balance would also increase where the principal is adjusted each period,
while a constant real interest rate is applicable. In an inflationary econo-
my, the outstanding principal amount could rise above the initial principal
for five to ten years, as shown in a PLAM payments schedule developed
by the authors. Under these conditions lender selectivity among prospec-
tive household borrowers would tend to increase.

A set of broader issues relates to a change in the attributes of home
ownership that the mortgage borrower would be asked to accept along
with a PLAM. Home ownership has been distinguished from rental hous-
ing, primarily because homeowners have had some protection against in-
creases in their nominal housing costs reflecting changes in housing capi-
tal values. The homeowner has been the sole beneficiary of the capital
gain arising from an increase in the housing value. For many, if not most
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homeowners, the residential property is their only means of sharing in in-
flation-generated capital gains which are enjoyed by owners of other types
of equities.

The homeowner’s equity position has been based on payment of a
specified price at time of purchase, and a loan to be repaid in dollars
unadjusted for changes in price or value. While it may be argued that pur-
chasing the fee ownership to the house is separate from agreeing to repay
a loan obtained to finance that purchase, the first transaction is generally
dependent upon the second, and they are executed simultaneously. As a
practical matter, therefore, it would be difficult to draw a convincing dis-
tinction between a price-level-adjusted mortgage payment plan and a
sharing by the lender of any increase in property value. The lender would,
in effect, become a partner of the equity owner in a prevailing benefit of
ownership.

The standard variable-rate mortgage, under which the interest rate is
adjusted in accordance with the movement of some reference rate, shares
with price-level-adjusted mortgages a major drawback from the per-
spective of households. There would be a required rise in mortgage debt
service payments when the economy is subject to significant inflationary
pressures. Assuming that the use of VRMs becomes widespread, large
numbers of home-owning mortgagors would be subject to increased
claims upon their income when other prices are rising. Demands for high-
er wages and salaries to offset the effects of inflation would be intensified
as a result of the required increases in mortgage payments.

Modifications of the VRM design can produce graduated-payment
schedules which are similar to those of the price-level-adjusted mortgage.
As in the latter case, individual household mortgagors would still be sub-
ject to risks of incomes lagging behind increased payment requirements.
In a 20-year graduated, smoothed, variable-rate mortgage simulation for
1954-1973, presented by the authors, the payment for the 20th year is 90
percent greater than in the 15th year. Empirical data for the same five-
year period show an increase of 40 percent in the median total money in-
come of families and 49 percent in per capita disposable income. Al-
though the simulation represents an extreme or "worst" case for a
smoothed, graduated VRM, it indicates the type of difficulty that house-
hold borrowers would face.

Extension of maturity to lessen the burden of increased payments has
its practical limits of acceptability by lenders, provides only marginal re-
lief of the payments-increase burden, and increases the cumulative interest
payments total for the borrower.

To provide some protection against large, upward adjustments of the
required payments, most VRM proposals include a limit on upward ad-
justments within a given time period. The authors suggest that the limit
on upward adjustments be reasonably high: 6 percent semi-annually.
Otherwise, fixed-maturity instruments might have rapidly rising payments
toward maturity. The possibility of a 12 percent annual increase in pay-
ments would probably make such mortgages unacceptable to most house-
hold borrowers.
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As Cohn and Fischer observe, the trend of nominal interest rates over
the past two decades "has undoubtedly had a negative effect on the pub-
lie’s willingness to consider the VRM alternative."

Households As Borrowers and Investors

The authors also observe that the standard mortgage contract worked
reasonably well into the 60s, but that its contribution to stability of mort-
gage financing eroded substantially since the mid-1960s. I question wheth-
er it is the standard mortgage form or the movement and level of interest
rates at cyclical peaks which has been the key factor in mortgage fi-
nancing instability. Marked instability was experienced during the tight
money periods of 1956-57 and 1959, as well as during 1966 and later peri-
ods. In addition to the interest rate elasticity effects upon housing and
mortgage demands, the cyclical behavior of mortgage interest rates has
probably influenced household acceptance of standard mortgages.

Both of these influences were operative in 1974, judging from the ex-
perience record of government mortgage assistance programs. To compen-
sate for the significant decrease in the flow of savings funds for mortgage
financing, about $10 billion was committed to mortgage lenders under
government mortgage assistance programs. These commitments were
made over the last 11 months of the year, for mortgages bearing interest
rates of 7 3/4 to 8 3/4 percent. A sizable amount of funds, thus, was
made available to finance home purchases with mortgages at interest rates
that were between 1 and 2 percentage points lower than on mortgages
that could be obtained with funds emanating from private sources. Yet,
households did not rush to purchase homes with 7 3/4 to 8 3/4 percent
mortgages. By the end of the year only about 20 percent of the dollar
amount of commitments had been delivered. There was still a 12-month
sales inventory of unsold new homes after a year in which housing unit
production was well below the volume required for household growth and
replacement of losses from the existing housing stock.

A large proportion of households were, no doubt, precluded from
purchasing homes because the combination of high home prices and mort-
gage interest rates placed available homes beyond their means. On the
other hand, households with sufficient income to upgrade their housing
had reason to defer purchases. Many of them are comfortably housed, if
not as well as might be desired, and have mortgages at significantly lower
than prevailing interest rates. In addition, past experience and a growing
sensitivity to fluctuations in interest rates, created a negative attitude to-
ward home purchases under 1974 conditions.

The increasing sensitivity of households toward changes in interest
rates is reflected in the role of households as investors during high interest
rate periods. Thus, in the high interest year of 1966, households, personal
trusts and nonprofit organizations made net investments of $17.3 billion
in market credit instruments compared with $4.5 billion in the preceding
year. In 1969, another tight money year, the comparable net investment
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figure was $35 billion; in the second half of 1973, it was at a seasonally
adjusted annual rate of $41.5 billion, and in the third quarter of 1974 the
comparable rate was $66 billion. The figures represent primarily house-
hold investments.

Potential Effects of Proposed Mortgage Innovations

The pattern of household responsiveness to cyclical high interest rates
-- both as borrowers and as investors -- bears upon the question of the
potential of the proposed mortgage innovations to bring greater stability
to mortgage financing.

The proposed nonstandard mortgages are designed to increase port-
folio interest income, so that the thrift institutions could pay higher inter-
est rates on savings, thereby continue to attract a relatively stable inflow
of savings from households, and be in a position to maintain a relatively
stable volume of mortgage lending. A prerequisite for this intended se-
quence of operations would be the elimination of "Reg Q" ceilings on sav-
ings interest rates.

The thrift institutions would then be able to compete more aggres-
sively in the market for savings. This would, incidentally, serve to accel-
erate the competitive escalation of interest rates. It is doubtful, however,
in the light of recent experience, whether the thrift institutions would be
able to compete for funds with borrowers of funds for nonhousing pur-
poses more successfully than in the past. To illustrate, from June 1973 to
the end of 1974, the yields on AAA recently offered utility bonds rose by
about 2 percentage points to about 9.65 percent. A comparable adjust-
ment, such as from 8 to 10 percent in the mortgage interest rate on a
$30,000, 30-year mortgage, would increase the mortgagor’s monthly pay-
ment by $41 per month. Most of the proposed VRM or adjusted payment
mortgage plans would limit upward adjustments of the monthly payment
to a much smaller amount in order to provide consumer protection that
would make the proposals acceptable. The change in yields on a mortgage
portfolio, thus, is likely to lag behind rising security market yields during
a tight money period, so that thrift institutions could not afford to com-
pete effectively with other bidders for funds.

Assuming that the thrift institutions were able to increase portfolio
yields sufficiently to raise their interest rates on savings to, let us say, 8 or
8 1/2 percent levels, they would probably have to make new mortgage
loans at 9 1/2 or 10 percent. The record of mortgage credit and housing
construction cycles over the past two decades suggests that mortgage in-
terest rates of above 9 percent would induce sharp cyclical declines of
housing.

With a PLAM they could offer a lower interest rate and relatively
low initial payments, with contractual adjustments of payments or prin-
cipal in accordance with some price change or inflation factor. In a period
of rising prices, however, it is questionable whether many informed house-
holds would accept such loans.
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VRMs or PLAMs would not affect the strong competitive demands
for more credit from corporations, consumers, and government during
tight money periods. Such credit demands reflect the underlying demands
for the nonhousing goods and services at prices which can absorb higher
interest rates and exact a higher priority than housing in the marketplace
for available credit resources.

When inflationary pressures increase, the resultant competitive es-
calation of interest rates is reinforced by restrictive general monetary poli-
cies. Although such monetary policies are regarded as nonselective in a
pragmatic sense, they do produce selective allocation of credit. There have
been five demonstrations in the past 20 years of the effects of reliance
upon restrictive general monetary policy and high interest rates to cool off
an overheating economy. Housing repeatedly has borne a dis-
proportionate share of the burden of reduction in economic activity
through credit restriction, reflecting the greater sensitivity of household
mortgage borrowers than other borrowers to rising interest rates.

As long as general tight money policy is the only tool used to cool off
the economy in an overheating period, capital funds flow to the issuer of
credit instruments yielding the highest return for acceptable, comparable
risks. Such flows of funds, moreover, are not dependent upon financial in-
stitution intermediaries. In the high interest rate years, households have
directly invested large amounts of funds in U.S. Treasury bills, notes and
bonds; in Federal agency bonds; in corporate bonds, and in flotation rate
notes issued by nonfinancial corporations. In recent months, short-term
investment mutual funds have attracted household savings. Other in-
novative mechanisms will, no doubt, be devised to channel funds away
from mortgage-lending institutions to higher-yield outlets in the future.

To assure more adequate housing credit, restraints have to be im-
posed upon some of the nonhousing demands, requiring deliberate policy
decisions with respect to national social priorities. The restraints can be
brought about through selective credit regulation in capital and consumer
finance. They could help to allocate credit resources to support a more
adequate and stable volume of housing production. Such restraints could
reduce pressures for interest rate increases and disintermediation. Thrift
institutions would then be in a better position to remain viable while mak-
ing standard mortgage loans that would not require a radical change in
related risks and benefits for household borrowers.



Discussion

Kenneth J. Thygerson*

Let me begin by saying that I appreciate the opportunity to review
and comment on what in my opinion is some very important research. It
is particularly important with respect to the business I represent -- the
savings and loan business. It is ,well acknowledged that thrift institutions
are contemplating some significant changes in the years ahead largely be-
cause the environment in which they operate has in the last decade be-
come far more adverse. Moreover, I think it is generally recognized that a
large and growing proportion of the savings and loan business has come
to view new forms of mortgage instruments as one possible partial remedy
to the asset-liability structural imbalance they face, while at the same time
presenting a new opportunity to tailor a mortgage contract which will bet-
ter serve the needs of the borrowing public. Thus, the task of this MIT
study group is particularly relevant and timely.

I would like first to make some very generalized comments. The
paper entitled: "An Analysis of Alternative Non-Standard Mortgages" is
an important addition to a literature which has grown rapidly during the
last several years and which concerns itself with developing and analyzing
alternatives to the fully amortized, fixed rate standard mortgage contract.
In some respects, this is one of’the first papers to provide a broad anal-
ytical framework by which each of the various mortgage contracts that
have been proposed and some that have not yet been proposed can be
evaluated and compared against a consistent set of criteria. A major value
of the paper is, therefore, the generalized analytical framework within
which each of the various instruments is compared and contrasted. Thus,
the paper helps to eliminate many of the biases that tend to be reflected in
proposals made by the various vested interest groups who have turned out
to be the major contributors to research in this emotionally charged and
sensitive area. As such, it brings us a long way toward being able to de-
velop an instrument that will have as its major feature "marketability" or
in other words acceptance by large numbers of borrowers and lenders.

*Chief Economist, United States League of Savings Associations.
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Another major and important feature of the paper is the development
of a number of models which are used to establish criteria for the ac-
ceptability of the mortgage instruments in question. To do this, the au-
thors develop two primary models; the first describing the role of mort-
gages in the household portfolio and the second describing the behavior
and maximization function of the financial intermediary. From these
models the authors derive a set of criteria which they use later to evaluate
a group of alternative, non-standard mortgage contracts. This approach is
sound and I think it significant to note that this paper is one of the few
that has taken a broad approach to this problem.

There is, of course, a problem with this approach. The afithors sub-
ject themselves to potential criticism from those who do not agree with
them as to the appropriateness of the models developed, their specifica-
tions, and the inherent assumptions of each. It is here that I will begin the
process of commentary and discussion.

The Household Model

I would like to begin by reviewing the analysis of the role of non-
standard mortgages in relation to household borrower optimization. Al-
though the analysis of the role of mortgages in the household portfolio is
not rigorously developed -- a heuristic approach is employed -- the au-
thors conclude that (1) the relationship between mortgage payments and
household income, and (2) the ratio of household equity to mortgage debt
represent two primary concerns of the household as they evaluate their
borrowing decision. Thus, the authors conclude that each alternative
mortgage contract under study must be evaluated in terms of the effects
that each has on these two primary behavioral requisites. Certainly, most
studies of the demand for mortgage credit and for housing would seem to
indicate that these two requisites are important factors affecting the be-
havior of both households and lenders. Thus, I would accept that these
are appropriate factors to be included in the analysis, and I find that I
have no serious reservation with this particular formulation of the criteria
function from the standpoint of the borrower.

Having arrived at these conclusions, the authors proceed to evaluate
each of the various non-standard mortgages with regard to the effects that
they have on these two requisite variables of household optimization be-
havior. They do this by providing a simple analysis of the effects of im-
plementing each of these instruments during the period from 1946 to
1970. This is followed in Section IV by the development of the generalized
cases for each of these instruments.

At this point, several limitations become apparent. One relates to
their testing of the generalized cases. One would assume, for example,
that in their testing of a generalized formulation that the authors would
be consistent with the basic assumption they make at the outset, namely,
the premise that price expectations are highly uncertain. Yet, when they
provide the empirical results of testing the instrument formulations, they
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resort to using 1954-73 data as the appropriate test distributions for mea-
suring the key variances for nominal payments for each instrument. If
price expectations are as uncertain as they suggest, then it is clear that the
distributions of the relevant variables are unknown and any testing of
these generalized models against distributions relevant during the 1954-73
period may not be particularly relevant to the evaluation of these in-
struments in an uncertain future.

An alternative approach would be to compute the variances for hy-
pothesized distributions which are significantly different from that of the
1954-73 period. One can conceive of having hypothesized distributions
which represent substantially different states of the world -- an unstable
deflationary environment, an unstable inflationary environment, and a
stable inflationary environment, ’for example. Having arbitrarily tested
these models for the period 1954-73, the authors leave themselves open to
the criticism that "while one instrument may have performed relatively
well during 1954-73, there is no assurance it will in another environment."

Equally important is the fact that the reader is hard pressed to mea-
sure the importance of the variances they compute, since as readers we are
forced to compare the variance of one instrument with the variance of
another. This is fine for evaluating relative differences, but it does not in-
dicate whether any of the variances are meaningful in an absolute sense.
In other words, "is the variance for that instrument with the highest vari-
ance something to be concerned about or are they all insignificant?" The
empirical results don’t answer this question.

The Intermediary Model

The other primary model, developed in Section V, relates to in-
stitutional behavior. This model assumes as its objective function "the
minimization of the variance of the real rate of return on shareholder eq-
uity." This objective function in my opinion !s open to debate. We could,
for example, assume as an alternative, that these firms maximize the
present value of the wealth of their owners. Or, if we want to simply look
at mutual institutions, we might choose an objective function which "max-
imizes growth, subject to some suitable level of increase in reserves."
Either of these alternative objective functions would lead to substantially
different conclusions from those derived by the authors.

Not surprisingly their specification of the objective function neces-
sarily leads to the result that intermediaries will strive to be perfectly
hedged. On the surface, this result may not appear hard to accept, unless
one evaluates it with respect to the behavior of mortgage-lending special-
ized institutions over the last 20 years. Taking the Post-War II period,
from say 1950 to the early 1960s, for example, one observes that a large
number of state-chartered savings and loans -- with the authority to de-
velop a more perfectly hedged liability structure prior to the imposition of
Regulation Q ceilings -- did not do so. What one finds is that these in-
stitutions tended to emulate the federally chartered associations, which
offered only passbook accounts. Thus, these institutions did not choose to
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be fully hedged and in fact, they choose to operate by selling short-term
liabilities against long-term assets -- presumably because of the sub-
stantial returns associated with borrowing short and lending long during
an extended period of positively sloped term structures.

This particularly is a key point, since the formulation used in the
paper implies that lenders do not wish to speculate on changes in the term
structure. Thus, I pose the question to the authors that if their model does
not adequately represent the appropriate maximization function of the fi-
nancial intermediary, and I suspect it doesn’t, then one of the major cri-
teria which they use to evaluate the benefits of the various non-standard
mortgages is inappropriate for evaluating each instrument -- namely, re-
lation of interest retttrn distribution to that of lender interest rate struc-
ture. (Criterion No. 2)

This leads to a final disconcerting comment. It appears that each of
the alternative mortgage instruments has been evaluated by a set of cri-
teria that basically precludes the possibility that both lenders and bor-
rowers are willing to incur interest-rate induced, principal risk despite the
opportunity they have to profit from such speculation. My feeling is that
criterion two is not important. I suspect that the preferred portfolio and
liability composition of any lender cannot be generalized. These decisions
will be determined by the lender’s expectations as to the level and shape
of the yield curve, demands for various types of credit, risk expectations,
the cost of acquiring various types of liabilities and his risk-return prefer-
ences concerning anticipated gains that might accrue from term structure
speculation.

The Problems with a Partial Equilibrium Approach

The models developed in the paper and the general structure used do
not allow us to evaluate the results in terms of general equilibrium. Each
alternative contract studied as well as the empirical results developed are
offered in a partial equilibrium context. Thus, we find ourselves in the un-
settling position of having to evaluate -- either as a lender or as a bor-
rower -- the simulated results of testing the hypothetical contract without
discussion of general equilibrium.

The authors begin their discussion of the implementation problem by
assuming that the contracts must have an index -- "a price index, a refer-
ence rate, an equilibrium spread." Having imposed this constraint -- the
necessity of an index -- the authors ignore the possibility that non-stan-
dard mortgage contracts can be offered in a market environment without
an index. Clearly, one alternative to those analyzed in this paper is to de-
velop a contract (say one calling for a renegotiation of rate every three or
six months or every five years) and allowing the interaction of buyer and
seller to agree on a price for the contract. Having precluded this alter-
native, however, the question emerges: "Will any of these instruments with
fixed contractual terms hold up in the market?"

If these instruments are to be successful, by this I mean used in large
numbers, then we must address the problem of how these instruments will
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compete in a larger market context. The problem witla indices of any sort
is that they imply that a rather stable relationship exists between the
index, the indexed rate or terms, and other market rates. Previous study
of this problem suggests that no such stable relationships exist.~ What
does occur is that rate differentials between the various credit instruments
change over time as do regional rate differentials. As a result, an indexed
instrument is likely in period t + 1, 2, 3 . . . to have a non-marketable
rate, even though it had an equilibrium rate in period t. The result will be
that if the return is relatively too low, lenders will stop offering it. If the
return is relatively too high, all borrowers will repay and refinance (at vir-
tually no penalty, according to the authors). Take the example of the vari-
able-rate mortgage providing a 3 percent return plus the percentage gain
in prices during the quarter. During 1974, this would have earned 15.8
percent, well above other comparable risk debt instruments. The likely
outcome would have been wholesale refinancing of these instruments by
borrowers. At best then, the indexed rate can only approach a market ne-
gotiated rate.

One possibility would be to establish an index which is expected to be
above the market clearing price but not well above it. This would help
prevent borrower concern over usurious lenders and still allow market
forces to establish price.

The point to be stressed here is that without any knowledge of the
general equilibrium results there is no guarantee that any of the contracts
can exist in the long run in the contractual forms assumed. Rather, each
is likely to evolve into free market instruments of negotiable form.

Transition Problem

Another difficulty, which the authors glossed over, deals with the
transition costs of moving to a non-standard mortgage contract world.
The authors’ assumption of a perfectly hedged intermediary necessitates
their recommending the elimination of Regulation Q ceilings for savings
and loan associations. The elimination of these ceilings, however, points
up the problem of how savings institutions will respond in the short run,
given the fixed-rate portfolio they currently hold. The authors solve this
problem with the recommendation "... that the government would have
to mitigate the effects on deposit institutions perhaps by buying existing
mortgages." This heroic assumption is, however, at the heart of the in-
stitutional dilemma. It thus deserves greater treatment than that offered in
the paper.

It is significant to point out that uncertainty over transition costs is a
major impediment to altering of the structure of financial institutions
today. Such new mortgage contracts as advocated in this paper suggest

~See Kenneth J, Thygerson and Joe R. Thompson, "Implementation of the Variabl
Rate Mortgage: Some Considerations" Working Paper No. 7, U.S. Savings and Loa~
League, October 21, 197[.
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the need for major structural alteration. Taking these transition costs into
account, however, it may have been more useful to give thought to which
non-standard contracts could provide most benefit under the present in-
stitutional structure and statutory authority of the savings and loan
business.

Summary

To summarize, I believe this paper is a very valuable addition to the
literature dealing with alternatives to the standard, fully amortized, fixed-
rate mortgage used today. It provides a relatively unbiased analysis of the
various proposals that have been offered. Even more important, this re-
search provides a very important generalized analytical structure to eval-
uate the merits of each proposed contract. By considering both the needs
of borrowers and lenders, it provides the structure for determining the
correct approach to resolving the problems of implementing a new
instrument.

Extremely important is the authors’ conclusion that whatever non-
standard contract is developed must recognize the fact that borrowers re-
quire the assurance that the ratio of the nominal mortgage payment to in-
come not be subject to substantial volatility. Thus, it seems to me the in-
stitution must be given great flexibility in developing contract terms. This
will allow borrowers and lenders to negotiate those terms which best fit
the life cycle of the borrower, his net worth, and his future expectations.

As a starting point, this research represents a sound springboard upon
which additional work can be done. I think that essential extensions of
this work are: (1) further analysis of the financial intermediary model; (2)
consideration of the response these instruments will have in the capital
markets generally; (3) additional consideration to the appropriate criteria
to evaluate the merits of the non-standard instruments; and (4) a more
elaborate analysis of the transition costs.



Discussion

Donald P. Tucker*
Ken Thygerson’s final comment, to the effect that what borrowers

really seem to want in the mortgage area is subsidized below-market inter-
est rates on mortgages, gives me a good starting point. It can’t be denied
that low subsidized mortgage rates would be very nice for borrowers, but
I would argue, as have many others, that the size of the monthly pay-
ments are equally important, if not more important, to borrowers. It fol-
lows from this that any mortgage innovation that reduces their monthly
payments relative to their income will be very attractive to borrowers, and
if Ken’s remark is meant to express doubt about this point, then I must
disagree with him.

If this point is correct, namely if each borrower sees his mortgage pri-
marily as a stream of monthly payments, and if his biggest concern is how
big the payments will be relative to his income, then this has important
implications for the design of new mortgage instruments. Its importance
arises from the fact that lenders are primarily concerned with a different
aspect of each mortgage, namely the accrual of interest income, since that
is what governs the profitability and the main risk characteristics of this
financial relationship. The mortgage terms that govern the accrual of in-
terest can, within limits, be set independently of the terms that govern the
monthly payments of the borrower. Thus, it is possible to consider alter-
ations in the standard mortgage form that are beneficial to one side with-
out seriously affecting the interests of the other side.

This is certainly not a new point, nor is it entirely accurate either in
this simple form. Lenders are clearly interested in the payments stream in
relation to borrower income because of what it implies about default risk,
and borrowers have a genuine concern about the accrual of interest, even
if it has no effect on their current or immediate future payments, because
it then impacts directly on the maturity date of their loan if nothing else.

But in spite of this lack of complete separation, I think it fair to say
that the weight of the borrower’s concern is primarily on the level of the
present and future monthly payments, whereas the lender, once his needs
for protection against default risk have been taken care of, is most heavily
concerned with the accrual of interest.

*Chief, Financial Studies Section, Division of Research and Statistics, Board of Gov-
ernors of the Federal Reserve System.
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Cohn and Fischer are certainly aware of this point, and they have
made use of it in their analysis. Nevertheless, I feel that their treatment of
these issues could benefit by a more explicit emphasis on this separation
of interests.

In particular, this separation can form the basis for a different clas-
sification of mortgage alternatives, as shown in the table. The columns in
the table represent the range of choices of primary interest to borrowers,
and the rows represent the range of choices of primary interest to lenders.
The various types identified by Cohn and Fischer in their table are clas-
sified here. You will note that this table does not distinguish between
VRMs pegged to a short rate or index from VRMs pegged to a long rate
or index. Thus it is possible to subdivide column 2 into several distinct al-
ternatives to represent these choices. It is the columns of this table, and
particularly the subcategories under column 2, that are the primary focus
of Cohn and Fischer’s analysis of the lender’s preferences. This table also
does not distinguish between the numerous ways in which the time profile
of a graduated payment schedule could be determined, and thus the rows
can be further subdivided to represent this range of choices. It is these
rows and their subdivisions that are the primary focus of Cohn and Fis-
cher’s analysis of the borrowers’ preferences.

Now I want to turn to some concrete points of criticism. The element
that concerns me most about Cohn and Fischer’s study is the rather nar-
row and unsatisfactory treatment they have given to the lenders’ portfolio
preferences and what these tell us about the choice of mortgage
instruments.

There are two rather different questions that need to be asked:
1. What sort of mortgage instrument would be ideal for lenders?
2. What other sorts of mortgage instruments, although not ideal from

their point of view, would they accept and find preferable to the
current fixed-rate level-payment mortgage, at least for limited use?

Let me deal first with the question of the ideal] In the first place, the
question of the ideal from the lenders’ point of view is not independent of
borrower preferences in the general case, since borrowers do have some
concern in general with’ the pattern and method of interest rate accrual,
aside from the level of the interest rate. Not only are they obviously con-
cerned about the maturity date of their mortgage obligation and the vari-
ance of that maturity date, but I would assume that many of them will be
concerned, perhaps irrationally, with the variance of current and im-
mediate future interest accruals. They may simply be frightened of the
volatility of a short-term rate even if it does not affect their current pay-
ments and even if the volatility itself has very little effect on the variance
of the maturity date. Because of considerations like this, borrowers might

IThe earlier Cohn-Fischer paper devoted considerable attention to the hedging prefer-
ences of lenders and argued strongly for pegging a VRM to a short-term reference rate. [Ed.]
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well be reluctant to accept mortgages pegged to a short-rate index if they
had the choice of taking instead a mortgage pegged to a long-rate index,
unless there were a rate differential in favor of the short-rate mortgage.
But if the expected earnings from the short-rate mortgage were going to
be less, because of these demand factors, than the earnings from long-rate
VRMs, many lenders would undoubtedly regard the mortgage pegged to a
long rate as the ideal.

This line of reasoning can even be extended to argue that, under cer-
tain conditions, some lenders would prefer fixed-rate mortgages to vari-
able-rate mortgages. This would occur if borrowers had a sufficiently
strong preference for fixed-rate mortgages that lenders could earn a sub-
stantially greater return on them, enough to compensate for the greater
risk.

i don’t intend to argue that this would necessarily be the case, for I
don’t know. The point I am making is that trying to determine the lend-
ers’ ideal mortgage by examining only the lenders’ hedging preferences, as
Cohn and Fischer have done, is not valid.

The second point to be made about the lenders’ ideal mortgage in-
volves some observations about what the lenders would be hedging
against in choosing their ideal mortgage. I have no quarrel with Cohn
and Fischer’s general point that lenders will have a preference for mort-
gages whose maturity structure and whose method of interest accrual
match those of the liabilities that are financing the mortgages. But Cohn
and Fischer appear to have made some incorrect assumptions about the
kinds of liabilities that savings institutions will have outstanding.

In applying the hedging principle, they conclude that lenders will not
want mortgages pegged to a long-rate index. In their paper they say, and
I quote, "Hedging considerations point up the folly of tying interest to the
current long-term rate, as does the ’standard’ VRM." Then a few mo-
ments ago you heard Rich Cohn refer to a VRM pegged to a long-rate as
a rather "peculiar" instrument.

Perhaps they are not aware that certificate deposits having an initial
term of at least four years already make up almost 25 percent of all de-
posits in federally insured S&Ls, and that certificate accounts having a
shorter term make up another 25 to 30 percent of deposits. But I doubt
that they would dispute the conjecture that intermediate-term deposits of
this general character will continue to be an important source of funds for
savings institutions in the future, with or without Regulation Q ceilings,
and clearly the ideal mortgage for savings institutions to use as hedges to
these deposits will not have its rate pegged to the passbook rate or to
some short-rate index. Nor will it be pegged to the current rate on new
four-year certificates, for that would make the earnings on the portfolio of
mortgages more volatile than the costs on the outstanding certificates. In-
stead, the appropriate rate or index for pegging these mortgages would
behave like the average yieM on outstanding four-year certificates, and
this would have to be called a long-rate index, at least in contrast to the
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passbook rate. The FHLBB’s proposal of a weighted average of the yields
on three- to five-year governments and AAA corporate bonds might be
very close to perfect for hedging these accounts.

Another way to state this same point is the following: As one
criterion for judging the different mortgage alternatives, Cohn and Fis-
cher have chosen to rate them according to the stability of the ratio of
market value to book value; mortgage forms with the most stable ratio
rank the highest according to this criterion. My criticism amounts to the
observation that this is not an appropriate criterion for mortgages that are
intended to hedge intermediate-term or long-term liabilities. The market
value of these liabilities fluctuates with changes in interest rates, and a
mortgage whose market value does not also fluctuate would not be an ad-
equate hedge to these deposits. You want a mortgage that fluctuates in
value.

More generally, the principle of hedging will imply a mix of mort-
gages in the asset portfolio of the typical savings institution, to com-
plement the mix of deposit liabilities of differing maturity.

Finally, I think something needs to be said about the question of sec-
ond best. In the real world of institutions, conflicting interests, historical
accidents, and occasional irrationality, people very seldom get their ideal.
Cohn and Fischer’s analysis would be more helpful if it could tell us not
only what is ideal from the lenders*’ point of view but also what
compromises they would be able to live with and get some benefit from.
In raising this question of second best and compromises, I still have in
mind the question of what sort of index a VRM could be pegged to.
More specifically, I am raising the question of whether VRMs pegged to a
long-rate index, such as that proposed by the FHLBB, would be of inter-
est to lending institutions as partial hedges against their passbook de-
posits, even though they would obviously not be ideal from the point of
view of hedging.

This question is of particular interest because there has been a differ-
ence of opinion of some importance between the MIT group on the one
hand and the HUD and Home Loan Bank Board sponsors of the study
on the other over whether VRMs pegged to a long-term interest rate
would really be of enough interest to be analyzed. As I understand the
MIT point of view, they have been inclined to believe that a YRM pegged
to a long-rate index would not be of any interest as a portfolio asset to
lenders relying heavily on passbook deposits, and that it might not even
be viable in the market place. I have learned of this disagreement primari-
ly from the HUD side, however, and second hand at that, and I was look-
ing forward to having this issue laid out explicitly for comment in the
Cohn and Fischer paper, since that is where it would logically have ap-
peared. Unfortunately, it is not treated there, and I am left in the fuzzy
position of dealing with an important issue that I sense in the background
and that may color their work and their conclusions, but that is not dis-
cussed openly in the paper.
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As Cohn and Fischer themselves have mentioned, one important cri-
terion that must be applied in judging mortgage alternatives is the
criterion of suitability for the secondary mortgage market. The secondary
market is heavily dependent on standardization of mortgage instruments,
and thus from the point of view of facilitating the secondary market for
mortgages, the fewer the distinct types of mortgages in use, the better. In
deference to this consideration, the Home Loan Bank Board may decide
to impose a regulatory constraint that says that all VRMs, whatever their
other characteristics may be, must have their rates pegged to one specific
index. They may not allow S&Ls the choice of how to peg their rates.

If that is going to occur, then it may make a lot of difference whether
the officially sanctioned index is an index of short rates or of long rates.
If Cohn and Fischer have a case to make that a long-rate index would be
an unwise choice, even as a second-best or compromise alternative from
the point of view of lenders, then it would be important for them to bring
forth the analysis that supports that position.

I have indicated several respects in which I feel this paper does not
deal adequately with the problem of how to compare the merits of the
various mortgage alternatives. However, let me add that this problem is
an extraordinarily complex one to treat in true theoretical splendor, and it
would be unreasonable to expect it to be completely solved in one pass. I
am not disappointed in this paper for not solving that; I am only dis-
appointed that it did not put into better perspective, with more explicit
qualifications, the results and analysis it does have to offer, which are
very real and valuable.



Relationships Between
the Mortgage Instruments,

the Demand for
Housing and

Mortgage Credit:
A Review of

Empirical Studies

James Kearl,
Kenneth Rosen and Craig Swan*

The examples given in the introduction to this monograph provide
persuasive arguments that the combination of inflation and the traditional
mortgage instrument imposes burdens on households and thrift
stitutions, burdens which are likely to have impacts in the housing market
and ultimately on the construction sector.

We are interested in whether or not the existing literature, sum-
marizing empirical research, can provide evidence of these impacts and an
understanding of how changes in the mortgage instrument would affect
the demand for housing and the demand for mortgage credit.

Unfortunately, for such a survey the mortgage instrument is multi-
dimensional, with a variety of characteristics that influence housing fi-
nance. Among them are interest rates, amortization-period terms, down
payment requirements, prepayment penalties and the resulting initial pay-
ment and time path of real and nominal payments.

Our survey of the literature is structured to evaluate the evidence
about the impact of these parameters of the mortgage instrument on the
demand for housing and mortgage credit. Our discussion places a heavy
emphasis on relatively recent econometric models of housing activity and
the demand for mortgage credit.1

*James Kearl is Assistant Professor of Economics, Brigham Young University; Kenneth
Rosen is Assistant Professor of Economics and Public Affairs, Princeton University; and
Craig Swan is Associate Professor of Economics, University of Minnesota.

~A number of surveys exist which complement this study: deLeeuw [17], Fronn [27A],
Kalchbrenner [41], Grebler and Maisel [31].
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This paper is organized as follows: Section II of the paper presents a
brief overview of the existing literature on the demand for housing and
for mortgage credit. This discussion is designed to introduce the reader to
the literature and place work in a historical context emphasizing major
themes and conflicts.

Section III reviews the results of Task II and develops a general
framework for analyzing housing and mortgage markets. This discussion
is necessary since much of the existing literature lacks a cohesive the-
oretical framework and does not deal directly with some of the proposed
alterations of the existing mortgage instruments.

Section IV presents a more detailed discussion of numerous models
with an emphasis on the effects of changes in those parameters of the
mortgage instrument which distinguish alternative possible instruments to
finance housing, detailed in the Cohn-Fischer paper.

An appendix, published separately as MIT Sloan School of Manage-
ment Technical Working Paper No. 796-75, provides a schematic view of
the models surveyed as estimated and an annotated bibliography of the
relevant literature. The numbers in brackets in this paper refer to that bib-
liography. The appendix is available from the editors.

I. SHORT-RUN VS. LONG-RUN BEHAVIOR

Most of the literature we examined is relatively recent. Much of this
literature is concerned with explaining post-war cycles as measured by
quarterly data. Some work, but by no means all, places the explanation of
this short-run behavior squarely in models with long-run stock equilibri-
um properties. Most studies, however, concentrate on short-run flows
without explicit treatment of long-run equilibrium considerations. This
emphasis on the short run as opposed to the long run has its advantages
and disadvantages. A major advantage for our purposes is the general be-
lief, supported by many of the studies we have surveyed, that financial
variables and credit rationing have their major impact on short-run flows.
This is consistent with a view of housing that holds that the long-run
stock demand for housing is primarily a function of income, relative
prices, the rental rate of housing services, and the size and age-structure
of the population with monetary policy and the parameters of the mort-
gage instrument having little, if any, impact on these basic demand fac-
tors. However, adjustment of the stock, that is, how quickly equilibrium is
approached, does seem to be strongly influenced by monetary policy and
the parameters of the mortgage instrument. It is also possible that the
structure of housing finance implies different, long-run positions.

A major disadvantage of the emphasis on short-run flows is the con-
sequent lack of attention paid to long-run implications. For example, in-
creases in the loan-to-value ratio are usually expected to have a positive
impact on the level of housing starts and the demand for mortgage credit.
What is ambiguous in most studies is how long such a positive effect is
expected to persist. The higher flows will mean a larger stock of both
houses and of total mortgage debt outstanding. Does the change in the
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loan-to-value ratio mean that there will be permanently larger stocks of
houses and mortgages, or does it mean that the economy reaches an un-
changed stock equilibrium sooner? Most short-run studies are not de-
signed to answer this question.

The distinction between short-run and long-run behavior is an im-
portant one to keep in mind. Proposed policy changes may affect both
sorts of behavior. Care must be taken not to draw inferences about long-
run behavior from studies that are designed to capture mainly short-term
effects.

II. AN OVERVIEW OF THE LITERATURE

A. Models of the Demand for Housing

A major part of the literature on housing reflects a long history of de-
bate concerned not with cyclical fluctuations in housing, but with price
and particularly income elasticities of the demand for housing services.
DeLeeuw [17] has recently attempted a reconciliation of much of this liter-
ature by analyzing carefully the varying data used. He concludes that the
income elasticity of the demand for housing is most likely in the .8-1.0
range -- higher for owner-occupied than for rental housing."

This research effort on income and rental rate elasticities has concen-
trated primarily on long-run equilibrium impacts, where income and rent-
al rate changes lead to a new, long-run equilibrium in terms of the stock
of houses. Financial variables have generally not been included in these
studies, certainly not the wealth of financial variables that have appeared
in recent econometric models of short-run cycles in housing starts. The
implication of the absence of financial variables was not considered im-
portant in the determination of the long-run equilibrium.

It is important to note this distinction, since the subsequent concen-
tration of research on housing cycles has tended to obscure the distinction
between the long-run and short-run impacts of various economic vari-
ables. As a result, the distinction between equilibrium responses and
short-run adjustment impacts has not always been clear.

B. Models of Cycles in Housing Investment and/or Housing Starts

Turning now to models of cycles in housing investment, Guttentag
[33] and Alberts [1] were among the first researchers to emphasize the role
of mortgage credit in the housing cycle. The arguments were relatively
simple. Mortgages are residual investments for many financial institutions.
During periods of tight credit conditions, there is less money for residual
investments. Consequently, the flow of funds into the mortgage market

2Maisel et al [54] have claimed that grouping the data has led to an upward bias in the
estimation of the income elasticity of demand, concluding that the elasticity is in the .62-.70
range.
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falls off dramatically, leading to higher mortgage rates or rationing. In-
come effects on housing demand are dominated by the cost-of-credit
effect. Thus the cycle in interest rates causes one in mortgage lending and
home building.

A factor contributing to the abrupt changes in funds available for
mortgages could have been the fixed interest ceiling on government in-
sured (FHA) or guaranteed (VA) mortgage loans. A number of "fixed-
rate theorists," Guttentag [33], Lewis, Smith [69], Schaef [63], and Grebler
[29] advanced this argument. Alberts [1] argued that discounting was an
effective way to get around ceilings. In recent years, the fixed rate theory
has not enjoyed much popularity among researchers as a major ex-
planation of cycles although some elements of the fixed rate view can be
found in work by Brady [6] and Clauretie [13]. This lack of popularity
may be due, in part, to frequent ceiling changes in response to changing
interest rates.

Maisel’s studies for the Brookings model [52] [53] were some of the
earliest efforts at explicit modeling and estimation of postwar cycles in
home building. Maisel’s work emphasized demographic factors, measured
by household formation, as a basic determinant of demand. Short cycles
were seen as coming from the supply side as the result of an inventory re-
sponse by builders. The only financial variable appearing in Maisel’s early
empirical work was the Treasury bill rate. Subsequent work in this tradi-
tion is represented by Sparks [73] and Huang [35] [35a].

Subsequent work by Maisel and much of the recent work on housing
cycles have emphasized the availability of mortgage credit as an important
determinant of home building in the short run. Implicit in much of this
work is the view that the mortgage rate is not a sufficient indicator of the
state of mortgage markets; that one may not be able to get a mortgage
loan at existing mortgage rates; that some form of credit rationing is an
important element in housing markets in the short run.

In the early 1960s, in a review of the literature for the Commission
on Money and Credit, Grebler and Maisel [31], concluded:

¯ . . No matter how housing problems are defined, credit
has almost invariably been singled out as the key to the
solution.

A decade later, after considerable research, Friend [27], wrote,

The greater impact of monetary stringency on housing
than on the rest of the economy apparently is due mainly to a
capital rationing effect, resulting from deficiencies in current
institutional arrangements for providing mortgage credit; and
probably also to an interest rate effect, reflecting a greater in-
terest elasticity of housing demand than of demand generally.

There are two major elements to the view that concentrate on the im-
portance of mortgage credit. One element is the importance of mortgage
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credit to the purchase of housing units. The other element is the belief
that mortgage markets are often in disequilibrium and that the mortgage
rate is not a complete measure of the availability of mortgage credit.

In his 1968 paper, Maisel [51] speaks to the first point, the im-
portance of mortgage credit:

The reasons for expecting monetary shifts to influence
housing starts are clear. By its nature, monetary policy should,
in the first instance, affect those units whose spending is highly
dependent on either the cost or the availability of credit.
Among these groups, the degree of impact will vary. The vari-
ations will depend on the proportion of purchases made with
credit, the amount of credit required per unit of expenditure,
the.ability or willingness to absorb higher interest rates, the in-
stitutional character of the market, and the degree to which
traditional lenders are influenced by policy changes. Housing
ranks high in sensitivity to monetary policy on all these counts.

An emphasis on the availability of mortgage credit appears in a num-
ber of studies in different forms. Brady [6], [7] and Huang [35] have in-
cluded measures of loan-to-value ratios and amortization periods in hous-
ing starts equations. A number of investigators have included some sort of
quantity measure of mortgage supply or possible supply. Maisel [51] in-
cludes a measure of the inflow of funds to financial institutions and a
measure of FNMA purchases. Sparks [73], after some substitution to
eliminate a term for credit conditions, includes a quantity measure of
mortgage acquisitions and commitments. Brady [7] has used mortgage
commitments at life insurance companies as a determinant of FHA and
VA starts. In later work, Brady [8] uses FHLB advances to help explain
total starts. In Swan [76], the inflow of funds to savings institutions is the
prime determinant of housing starts. The MPS [60] model includes a vari-
able measuring the change in mortgage commitments.3 The Bosworth--
Duesenberry [5] model uses current and lagged net changes in the stock of
mortgages. DRI [14] includes a measure of mortgage commitments as well
as changes in the stock of mortgages.

All of the above studies have added measures of credit availability to
essentially single equation explanations of housing starts. Other work has
attempted to estimate both demand and supply curves for housing starts.
In one of the earliest efforts, Huang [35] includes FNMA mortgage pur-
chases as a determinant of the supply of VA starts. Savings flows at S&Ls
and FHLB advances are seen as influencing the supply of conventional
starts. In more recent work, Kearl and Rosen [43] include the net change
in total residential mortgages as a determinant of the supply of total
starts.

3As detailed below the mortgage market of the MPS model is estimated in a way that
allows for possible disequilibrium and credit rationing.
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In some interesting work, Fair [24] has developed a monthly model of
housing starts that not only includes savings flows as a determinant of the
supply of starts but also explicitly allows for market disequilibrium and
the failure of the mortgage rate to always be a market clearing rate. Swan
[76] has followed up on Fair’s original work with a quarterly dis-
equilibrium model with similar qualitative results.

The general conclusion reached by most of these studies is that both
cost and availability of credit are important determinants of short-run
fluctuations in housing activity. A vocal dissenter to much of the tradition
represented by the preceding work is Meltzer [34]. He argues that this
conclusion is simply wrong.

Public policy toward housing is based on the conjecture
that the "availability" of mortgage credit is an important --
perhaps the most important -- determinant of the demand for
housing. Policy appears to be misconceived. We have found no
evidence that the availability of the particular type of credit
has any important or lasting effect on the type of assets indi-
viduals acquire. If the housing market is the market in which
"availability matters" or matters most, there appears to be very
little if any empirical basis for the conjecture or the public pol-
icies based on it.

A good deal of confusion surrounding Meltzer’s position seems to
arise from a failure to distinguish between short-run adjustment behavior
and long-run equilibrium. Meltzer uses long-time series of annual data
whereas most of the analysis mentioned above uses postwar quarterly
data.4 It is unlikely that few, if any, of the researchers who found evidence
of credit rationing would argue that the availability of mortgage credit
would have a substantial impact on the long-run equilibrium size of the
housing stock. They are instead more concerned with cyclical fluctuations
and feel that the availability of mortgage credit is an important short-run
constraint.

C. Demand for Mortgage Credit

Most early postwar studies of mortgage markets emphasized the sup-
ply of mortgage credit from financial institutions. For example, Klaman’s
monograph [46] gives extensive treatment of mortgage types, lenders and
the structure of the market. However, the discussion of demand for mort-
gage credit takes less than one page and emphasizes the strong pent-up
demand for housing after World War II.

Most formal modeling efforts of the demand for and supply of mort-
gages date from the mid-sixties. Huang’s 1966 study is the earliest in-
eluded in our discussion.

4See Swan [80] for a detailed critique of Meltzer’s major empirical effort.
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Almost all studies emphasize the demand for houses as the major fac-
tor affecting the demand for mortgage credit. This emphasis is surely not
surprising given traditional collateral requirements. The studies we have
surveyed differ as to whether they include a measure of the stock of
houses or the flow of housing starts. These studies also differ as to wheth-
er they include a direct measure of the stock or flow or whether they in-
clude variables such as income and price to represent the demand for the
stock or flow.

III. MODELING HOUSING AND MORTGAGE MARKETS

A. Implicit or Explicit Measures of Housing Activity

The choice of an explicit or an implicit measure of housing activity
has at least two implications. One implication is the interpretation of co-
efficients on other variables in the equation for the demand for mortgage
credit. For example, consider the mortgage rate. A change in the mort-
gage rate will have a direct effect on the demand for mortgage credit as
the change in the mortgage rate affects people’s desired equity position in
houses. Note that this effect will occur with an unchanged level of housing
activity measured on either a stock or flow basis. There will be a further
indirect effect on the demand for mortgage credit to the extent that the
change in the mortgage rate affects either the amount of homebuilding or
the desired stock of houses. In models with an explicit measure of housing
activity, the coefficient on the mortgage rate measures only the direct
effect of mortgage rates on the demand for mortgages. (The indirect effect
is already captured in the explicit measure of housing activity.) In models
with only implicit measures -- i.e., the basic determinants of housing ac-
tivity -- the coefficient on the mortgage rate captures both the direct and
indirect effects of the mortgage rate on the demand for mortgages.

There is a further implication of using an explicit or implicit measure
of housing activity. Implicit measures have tended to be justified on the
grounds that they measure the desired amount of housing. If credit ration-
ing is an important phenomenon, there may well be times when the actual
stock of houses or amount of homebuilding is less than desired. Thus,
while people want more housing and hence would like more mortgage
credit, they may be unable to get more housing and their effective demand
for mortgages may well be reduced. This possible distinction between de-
sired and effective demands raises the further question of possible dis-
equilibrium in mortgage markets and how one allows for any dis-
equilibrium when estimating. Of the studies of the mortgage market we
have surveyed, only Jaffee [38] directly incorporates possible dis-
equilibrium into the specification of his model. Jaffee assumes that the
mortgage market is always characterized by excess demand.

B. Models with Explicit Long-Run Properties

Virtually all the studies we have looked at use a measure of the flow
of mortgages as the dependent variable. However, some studies use net
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flow data while others use gross flow data. Some studies use data on total
mortgage flows while other studies disaggregate by either type of structure
-- 1-4 family or multi-family -- or by type of mortgage -- FHA, VA or
conventional. Besides these data differences, only a few studies -- Silber
[65], Jaffee [38], and Data Resources [14] -- are formulated in a long-run
framework with explicit long-run stock equilibrium implications. All these
studies include a measure of the lagged stock of mortgages in a partial ad-
justment framework. In the other studies the implications of the cum-
ulation of past flows do not play an explicit role in the equations.5

The three studies formulated with explicit long-run equilibrium prop-
erties include a measure of the stock of houses as the basic demand vari-
able. They do not include other implicit determinants of the demand for
the stock of housing.

C. Models without Explicit Long-Run Properties

The other studies, which do not have explicit long-run equilibrium
properties, are more varied as to how they treat the demand for housing.
In particular, some of these "flow" models of the demand for mortgage
credit, Huang [35], Sparks [73], Kearl and Rosen [43], include measures of
the flow of housing activity while others, Huang [35A] and Clauretie [13],
include variables that represent the demand for the stock of houses.

Almost all studies have used the mortgage rate as the price variable
that affects the demand for mortgages.6 Only a few studies -- Jaffee,
Kearl and Rosen and DRI -- include other interest rates. These three in-
elude some measure of the corporate bond rate although the DRI model
also includes a measure of rates paid on deposits at savings institutions.

For most studies, the mortgage rate is the only direct element of the
mortgage instrument that is included. Jaffee [38] recognizes that other el-
ements of the mortgage contract would be expected to influence the de-
mand for mortgage credit, but he does not include them in his equation
citing negative findings of earlier authors and possibly bad data. It is in-
teresting that Jaffee subsequently finds evidence of incomplete adjustment
of mortgage rates resulting in short-run credit rationing. It is possible that
some or all of this effect might have been caught by the inclusion of non-
rate terms. Silber [65] reports that he attempted to include both the loan-
to-value ratio and the amortization period. However, in his preferred
equation, estimated by first differences, neither term appears. Huang has
experimented with both terms. His 1966 and 1967 studies use the change

SThe precise role of the stock of mortgages in Huang’s work [35] is difficult to sort out.
Huang’s equations do include the lagged mortgage stock. However, the lagged stock appears
in ratio form divided by the total holdings of financial assets.

6Huang [35] is the one exception. The mortgage rate enters only indirectly through its
effects on housing starts.
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in the amortization period. This variable is found to have a strong posi-
tive impact in both studies. Huang’s 1969 study uses a constructed vari-
able called per annum payment which is the quotient of the loan-to-value
ratio and the amortization period. The coefficient for the per annum pay-
ment is negative in all equations for FHA, VA and conventional mort-
gages. The interpretation of this coefficient is a bit difficult as one would
expect that both terms in the ratio would have a positive impact on the
demand for mortgages.

The Clauretie study includes all three parameters of the mortgage
contract -- the mortgage rate, the loan-to-value ratio and the amor-
tization period. The coefficients on the mortgage terms always have their
expected sign -- the mortgage rate coefficient is negative and both the
loan-to-value ratio and the amortization period coefficients are positive.
The Clauretie study is potentially very valuable for examining the impact
of changes in mortgage terms. However, as suggested, there appears to be
a basic misspecification in the Clauretie study that raises some question
about the interpretation of the effects of the mortgage contract terms. All
of Clauretie’s equations deal with the flow of mortgage credit. No mea-
sure of the stock of mortgages appears in any equation, yet Clauretie’s
measures of housing demand -- income, relative prices and a population
variable -- are clearly related to the demand for the stock of houses, not
the flow of new houses. This misspecification is perhaps reflected in
Clauretie’s problems with these basic demand variables. They are fre-
quently of the wrong sign, statistically insignificant, or have been dropped
from an equation.

IV. THE INFLUENCE OF MORTGAGE INSTRUMENTS

The introduction strongly suggests that the demand for houses may
well be influenced by more than permanent income and/or net worth, rel-
ative prices and real interest rates. In particular, during inflationary peri-
ods nominal interest rates, through their effect on the stream of real pay-
ments over time, are very likely to have an effect on the ability of a
segment of the population to buy a house.

While there is no clear cut way to model such factors, the earlier dis-
cussion does suggest that things like the initial payment-to-income ratio
and the faster buildup of equity are important features and may well af-
fect the ability of individuals to buy houses.7

No study that we know of has reported attempts to measure the im-
pact of such variables as the initial-payment-to-income ratio or some mea-
sure of the tilt of the stream of real mortgage payments. Of course, these

7If future incomes were known with certainty and if capital markets were perfect in the
sense that individuals could borrow and lend at the mortgage rate, and, in particular, if they
could borrow against future income, then there would be no problems with the level pay-
ment mortgage. Individuals could borrow on future income to finance their initial high
mortgage payments.



102 NEW MORTGAGE DESIGNS

effects presumably correlate somewhat with movements in things such as
nominal interest rates, loan-to-value ratios, amortization periods and
house prices. The following tables and discussion present in more detail
implications from existing literature on the impact of some of these pa-
rameters of the mortgage instrument.

A. Interest Rates

There is virtually unanimous agreement that increases in mortgage
rates reduce demand for mortgages and the number of housing starts.
Table I shows mortgage interest rate elasticities of housing starts,a The
simple correlation between starts and mortgage rates might be of ambigu-
ous sign. On the one hand, higher mortgage rates lower demand. On the
other hand, higher mortgage rates might increase the availability of mort-
gage credit and thus increase starts. For investigators who estimated de-
mand and supply functions for starts, Table I reports only demand elas-
ticities. Other investigators have estimated some sort of reduced form
relation. Their interest coefficients, while still negative on balance, are
some mixture of demand and supply effects. On balance, the single equa-
tion elasticities estimates appear to be substantially lower than the de-
mand equation elasticities. It should also be noted that some elasticities
deal with a subset of total starts.

There are several channels through which mortgage rates might affect
the demand for housing starts. One effect is through a change in the real
mortgage rate, which would be expected to have a negative impact.
Another effect is through the impact on monthly payments. Even if the
real mortgage rate is unchanged, a higher nominal rate raises mortgage
payments immediately and would be expected to reduce the demand for
starts. A third effect might work through an expectations effect. When the
mortgage interest rate rises, individuals might postpone purchasing a
house in the expectation of lower mortgage rates. To adequately model
this effect would require some expression for expected future mortgage in-
terest rates.

Few studies we have surveyed have made a systematic effort to sort
out these various effects. Almost all of the studies have used simple nomi-
nal interest rates. Swan [80] mentions an unsuccessful attempt to measure
the real mortgage rate. He speculates that the failure of the real rate to
work properly is related to the question of the financing gap, but does not
pursue the point with any measure of the gap. No other empirical study
reports on any measure of a financing gap.9 We conclude that while the

8Attempts to get elasticities for mortgage demand were less successful. Few authors re-
ported elasticities; only Huang [36] published his data; measurement units were often
ambiguous.

9It should be mentioned that the precise measurement of a financing gap would involve
other variables besides the mortgage rate. The size of the financing gap would be related to
the size of the loan, the maturity of the loan and the rate of inflation.
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1948~08 A

Table 1

THE EFFECT OF NOMINAL INTEREST
RATESON HOUSING STARTS

Dependent Loan
Variable Parameter

Value of single family Mortgage rate
starts

Conventionally financed Mortgage rate
single family starts

All starts Mortgage rate

All starts Triple A -- corporate
(demand)

Single family starts Triple A -- corporate
(demand)

Starts New corporate
DRI bond rate

(old)
1961:1-1973:2 Q

Fair Starts Mortgage rate

1959:6-1969:12 M (demand)

Starts FHA
Mortgage rate

Huang
1953:2-1965:4 Q (demand)

Rosen
Single family starts Mortgage rate

1962:4-1972:4 Q (demand)

KearI-Rosen All starts Mortgage rate

1962:4-1972:4 Q (demand)

Maisel
Starts Mortgage rate

1952-1965 Q
Starts Mortgage rate

Swan
1958:1-1965:4 Q (demand)

Smith
Single family starts Mortgage rate

Canada

Bosworth-Duesenberry Value of residential Mortgage rate

SA construction ($1958) minus triple A
corporate

Non-farm residential            Triple A
Wharton

1953:3-1970:1 Q construction

~Reported by author
2Reported by W. Gibson in "Protecting Homebuilding from Restrictive Credit Conditions", BPEA, 1973:3, p. 659

~Estimated

Elasticity

- .5~ (Long Run)
_l.00t(Short Run)

.2.78’

-2.02t

.1.75’

.1.36~

_ .592

.2.36~

-1.33t

-1.52~

_ .56*

.1.922

.1.56~

.1.861

- .67
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existing literature overwhelmingly suggests the negative impact of in-
creases in nominal mortgage rates on the demand for starts, it is im-
possible to disentangle that effect into its several components.

There are other points to be taken into account when assessing these
interest rate elasticities. As noted above most studies we have surveyed do
not have explicit long-run equilibrium properties. For example, imagine
that the interest rate falls. One would expect the demand for housing and
home building to increase. The higher level of home building will increase
the stock of houses above what it otherwise would have been. As the
stock of houses approaches its new long-run equilibrium, one would ex-
pect the rate of home building to decline. Any permanent effect of lower
interest rates on home building would work through the stock -- depreci-
ation of a larger stock -- and through price effects -- new families would
demand larger houses in response to lower interest rates. The mechanism
we have described is the familiar stock adjustment mechanism where the
initial response of the flow to a change is larger than its long-run re-
sponse. As mentioned before, the studies we have surveyed have concen-
trated on the flow of starts. Little attention has been given to long-run
properties, and most studies have looked at the number of starts rather
than the quantity of home building (size or quality times number). When
considering starts it would appear that the long-run equilibrium number
of units in the housing stock is dominated by demographic factors. The
long-run influence of income, prices and interest rates on the number of
units started would have to work through effects on either household for-
mation, the demand for second units, the rate of removal or rates of turn-
over in the existing stock and hence a larger equilibrium level of vacant
units and a larger stock]°

Another thing to keep in mind when looking at the elasticity es-
timates is the problem of possible disequilibrium in housing markets. If,
as many observers believe, credit rationing is, at times, a real constraint
on home building, then some observations would not be expected to lie
on the demand curve. Inclusion of those points in estimation could bias
estimates of the elasticity upwards. Only if these data points were some-
how adjusted for the amount of rationing would the bias be eliminated.
Investigators have different views on the importance of rationing. Those
who believe that rationing is important have included different variables
in an attempt to measure credit rationing. (Two models with explicit al-
lowances for rationing are Fair [23] and, following Fair, Swan [76]. Fair
reports an interest rate elasticity of the demand for starts of-.59 while
Swan reports an interest rate elasticity of -1.92.)

~°There may be a simultaneous effect of changes in the price of housing services on net
household formation or, at least, households occupying separate units. An increase in rents
can cause two or more generations of unrelated individuals to share housing, the "doubling"
phenomenon, even though this possibility is usually not very attractive.



DEMAND KEARL-R OSEN-SWAN 105

Finally, it is important what one’s view of the structure of this sector
happens to be. Several models have an explicit structure of demand and
supply equations for starts. An alternative view conceives of a demand for
capital (housing) because of the services provided, both old and new.
Given the existing stock, a price is determined. The flow investment
(starts) is then determined by the construction sector producing for profit.
There is no separate demand for housing starts. Focus is on the process of
credit allocation and response to prices and costs by those who construct
homes.

This view of investment also implies that most studies of housing
starts have been misspecified. To talk of the demand for starts is clearly
inconsistent with the capital asset pricing view. Particular starts equations
might be better or worse approximations as they include good or bad
proxies for the capital asset pricing model. The FMP model is the only
one we have surveyed that is specified in the spirit of the capital asset pri-
cing model.

B. Other Mortgage Terms

Other mortgage terms used in regression models are the loan-to-value
ratio and the amortization period. The evidence of the impact of these
terms is less extensive than that of interest rates. The absence of such
terms from many models can be interpreted in several ways. Some in-
vestigators simply did not consider these variables either because of the
lack of data, the belief they were correlated with other included variables,
or the belief they were not important. Other investigators may have con-
sidered these variables during their preliminary work, did not get statistic-
ally significant results, and then eliminated the variables from their dis-
cussion. A small number of investigators report on "unsuccessful"
attempts to include such variables.l~

Loan-to- Value Ratio

With respect to the loan-to-value ratio, the existing estimates, as
shown in Table II, suggest a very strong response of housing starts to the
loan-to-value ratio. When the number of starts is the dependent variable,
elasticity estimates range from 1.18 to 5.61]2 The Lee [48] study, which
uses the value rather than the number of starts, finds a substantially lower
elasticity. However, the Lee study is the only one that uses annual data.
His data period runs from 1920-1941. All other studies use postwar quar-
terly data. If movements in the loan-to-value ratio are used to ration

~By "unsuccessful" is meant a lack of statistical significance and/or an unexpected
sign. This use of "unsuccessful" is a bit misleading. If a variable does not belong in an equa-
tion, the lack of statistical significance should not strictly be considered a failure.

~2It should be noted that not all the elasticity estimates apply to total starts; some apply
only to a subset.



T
ab

le
 2

T
H

E
 E

F
F

E
C

T
O

F
 O

T
H

E
R

 L
O

A
N

 P
A

R
A

M
E

T
E

R
S

 O
N

 H
O

U
S

IN
G

 S
T

A
R

T
S

In
ve

st
ig

at
or

B
ra

dy 19
60

:3
-1

97
0:

2

B
ra

dy !9
60

:3
-1

97
0:

2

H
ua

ng
19

53
:2

-1
96

5:
4

R
os

en
19

62
:4

-1
97

2:
4

K
ea

rl-
R

os
en

19
62

:4
-I 

97
2:

4

Le
e 19

20
-1

94
1

D
ep

en
de

nt
Lo

an
V

ar
ia

bl
e

P
ar

am
et

er

C
on

ve
nt

io
na

lly
 fi

na
nc

ed
Lo

an
-t

o-
va

lu
e

Q
si

ng
le

 fa
m

ily
 s

ta
rt

s

A
ll 

s
ta

rt
s
  

  
  

  
  

  
  

  
  

  
 L

o
a

n
-t

o
-v

a
lu

e
Q

F
H

A
 s

ta
rt

s
Lo

an
-t

o-
va

lu
e

Q
(d

em
an

d)
A

m
o

rt
iz

a
tio

n

S
in

gl
e 

fa
m

ily
 s

ta
rt

s
Lo

an
-t

o-
va

lu
e

Q
(d

em
an

d)

A
ll 

st
ar

ts
Lo

an
-t

o-
va

lu
e

Q
(d

em
an

d)

V
a

lu
e

 o
f 

S
ta

rt
s
  

  
  

  
  

  
  

  
L

o
a

n
-t

o
-v

a
lu

e
A

E
la

st
ic

ity

2.
54

1

4.
6I

1.
18

~
.2

2~

5.
61

1

2.
37

2

.8
65

1

M
or

tg
ag

e 
ra

te
tim

e
s 

a
m

o
rt

iz
a

tio
n

pe
rio

d

-.
27

71

aR
ep

or
te

d 
by

 a
ut

ho
r

2E
st

im
at

ed



DEMAND KEA RL-R OSEN-S WA N

people out of the housing market in the short run, it would not be sur-
prising to find a much larger response with quarterly data.

All the empirical estimates in Table II report a positive impact of the
loan-to-value ratio on housing starts. Virtually all investigators have ex-
pected a positive impact although there were several possible ways that
changes in the loan-to-value ratio could affect the demand for units. One
can distinguish between a downpayment effect and a monthly payments
effect. These two partial effects would be expected to work in opposite di-
rections. The total impact of a change in the loan-to-value ratios would
thus be the sum of the two partial effects. The findings of a positive im-
pact suggests the dominance of the downpayment effect.

Lower loan-to-value ratios mean higher downpayments and may thus
eliminate families with little wealth from buying a house. Such an effect
might mean no-house-purchase or the purchase of a smaller house. The
latter impact would not mean a reduction in starts, only a reduction in
the average size of units started. Undoubtedly some combination of effects
on both the number and size of units takes place for those families who
are constrained as to down payments. This discussion also suggests that a
more appropriate way to measure the impact of loan-to-value ratios
would include some measure of the wealth of potential home buyers and
the price of houses.

The other way changes in the loan-to-value ratio could affect starts is
through its effect on monthly payments. Other things equal, a higher
loan-to-value ratio entails larger monthly payments. Larger monthly pay-
ments may eliminate some potential buyers.~ This monthly payments
effect suggests that higher loan-to-value ratios would reduce the amount
of homebuilding. Again there could be effects on either the number of
units, the size of units, or both. Only one study Huang [35] has suggested
a negative impact of loan-to-value ratios on housing activity. All other
studies we have surveyed, and Huang’s equations for FHA and con-
ventionally financed starts, report a positive impact of increases in loan-
to-value ratios on housing activity. We thus conclude that the down-
payment effect exceeds the monthly payments effect.

As with the mortgage rate, the interpretation of the empirical results
on loan-to-value ratios needs to recognize the lack of an explicit long-run

13In a world with perfect capital markets (see footnote 7) one would expect that both
constraints of initial equity and monthly payments would be jointly binding or not binding.
One would not expect that only one constraint would be binding. An individual with too
much income and too little wealth could borrow against his future income and increase this
initial equity. In fact, capital markets are not pert?ct. Thus some individuals may be con-
strained by their low initial wealth and other individuals may be constrained by their low in-
come. However, there is a presumption that it is more difficult to convert future income into
current wealth than it is to convert current wealth into income. Such a presumption suggests
that the downpayment constraint may be the more important empirical phenomenon. This
expectation is also consistent with the observed positive impact of an increase in the loan-to-
value ratio on housing activity.
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equilibrium model. The implications of possible disequilibrium in housing
markets may not be as serious for interpreting coefficients on the loan-to-
value ratio as it is for the mortgage rate. Some investigators have argued
that the loan-to-value ratio is, in fact, one measure of possible dis-
equilibrium. Finally if the capital asset pricing view is correct, many starts
equations may have been seriously misspecified.

To briefly conclude the discussion of the loan-to-value ratio, we find
suggestive evidence of a substantial impact of the loan-to-value ratio on
housing starts.

Amortization Period

Evidence on the impact of amortization periods on housing starts is
more sparse than that for the loan-to-value ratio. Huang finds a small
positive elasticity while Lee finds a small negative elasticity. However, Lee
enters the amortization period multiplicatively with the mortgage rate,
which makes the interpretation of his coefficient quite difficult.~ We con-
clude that in the existing literature there is some suggestion of a small
positive impact on housing starts of lengthening the amortization period.

With regard to the demand for mortgage credit, there is more limited
evidence of a positive impact of both the loan-to-value ratio and the
amortization period. Clauretie found large, positive and significant co-
efficients for both variables. Huang is the only other investigator to find
any impacts of the non-rate terms on the demand for mortgage credit. His
earlier work [36] finds a positive effect of changes in the amortization pe-
riod. His later work [35] has the peculiar variable measuring per annum
payments. Those results indicate that increases in the loan-to-value ratio
decrease the demand for mortgage credit. I-Iuang’s use of the per annum
payment variable necessarily implies that the loan-to-value ratio and the
amortization period will have effects of opposite sign.

In the interpretation of this evidence one should distinguish between
the indirect effect of non-rate terms on mortgage demand through their
effect on starts and any additional direct effect on the demand for mort-
gage credit. In the Clauretie study, the non-rate terms have to be mea-
suring both effects. However, other questions about the specification of
his equation suggest caution in interpreting his results. In Huang’s earlier
study the change irr the amortization period is also capturing both effects
while in his later study the per annum payments variable is measuring
only any additional effect. The equation already includes the value of new
starts which in turn are influenced by both non-rate terms. We conclude
that the existing literature offers only a limited suggestion of a direct
effect of non-rate terms on the demand for mortgages. The largest effect
would have to be derived from any impact on housing activity.

~4Unfortunately his specification does not include the mortgage rate as a separate vari-
able; if it had, interpretation of this variable would be possible.
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V. SUMMARY

To briefly summarize our survey, there is strong evidence to suggest
that parameters of the mortgage instrument affect both the amount of
homebuilding and the demand for mortgage credit. Almost all researchers
agree as to the sign of effects. There is less of a consensus as regards the
magnitude of effects.

None of the studies we have surveyed have been specified in the detail
necessary to evaluate the impact of proposed alternative mortgage in-
struments. The proposed instruments would affect things like initial pay-
ments to income ratios and the time path of payments. None of the stud-
ies we have surveyed have attempted to measure these effects.

A number of studies have concluded that credit rationing is an im-
portant influence on housing markets in the short run. To the extent that
alternative mortgage instruments help financial institutions compete for
funds, the instruments may help alleviate problems of credit rationing.



Discussion

Frank de Leeuw*
This is a very useful and able survey of what has been done. It turns

out, as the authors state clearly, that nothing has been done that really
addresses the central ideas of this conference. This is of course un-
fortunate, but it certainly is not the authors’ fault.

What I want to do instead of reviewing the authors’ review is to
spend a few minutes talking about possible ways of empirically testing the
central idea on the demand side -- the idea that the time-path of mort-
gage payments in constant dollars has an impact on the demand for hous-
ing. At the present time we are living in a downward-tilting real payments
world because of inflation. We want to know how much impact that has
on the demand for mortgages.

It seems to me that what needs empirical study is not the existence of
some time-path effect of this kind. Arithmetic examples are dramatic
enough to compel agreement that the very high initial payments-to-income
ratio at the present time is having some effect on new housing purchases.
What we want to appraise is the magnitude of the effect, with a view to-
ward getting some handle on the potential demand for and effect of an al-
ternative mortgage instrument.

One of the possibilities for empirical testing is further analysis of U.S.
quarterly time series data. I am not too sanguine about obtaining con-
vincing evidence from this source. Most of those who work with these se-
ries have more or less memorized them by now, and can use them to sup-
port a fairly wide range of contrasting propositions.

It seems to me that the most useful possibility for empirical headway
would start from the proposition that the high initial real-payment effect
that we are talking about should be quite unequal in its impact on differ-
ent kinds of households. The impact should be strongest on those house-
holds which have a strong propensity to own their own home but which
do not have other assets or lines of credit -- typically, young, middle-in-
come, first-home buyers. These households can afford the high initial cost
of a conventional mortgage in an inflationary economy only by reducing

*Senior Staff, The Urban Institute.
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other forms of consumption, not by making a portfolio adjustment. The
effect should have less impact on households which have other assets,
either because of general wealth or because of accumulated unrealized
capital gains from a house they already own. It should have less impact
on these households because they do not have to meet the high initial
payment-to-income ratio by reducing current consumption; they can make
a portfolio adjustment instead.

The high initial cost problem should also have less impact, it seems to
me, on many developers of rental housing. I am thinking here of investors
who are attracted by the tax advantages of rental housing. Like home-
owners, they are borrowers in the mortgage market but many of them are
in a position to accommodate the declining stream of real payments by
other portfolio adjustments rather than by current consumption
adjustments.

Because of these differential impacts empirical work could be based
on a comparison of subgroups of households in a low inflation, low mort-
gage rate setting on the one hand and a high inflation, high interest rate
situation on the other. The expectation is that middle-income, young
households would cut back on housing standards more than other house-
holds in the second setting, and also that middle-income households
would reduce their propensity to own rather than to rent. Of course it
would be necessary to control for other influences -- in particular, for de-
mographic variables such as the number of children and for relevant price
variables such as the price of structures. It seems to me that it is possible
to find data that would permit such a study, either longitudinal data or
cross-section data from different years. The study itself would not, of
course, reveal exactly what the response to a price-level-adjusted mortgage
might be. But finding out which groups of households are likely to be
strongly affected and how much they might be affected is a way to get
some feel for the potential market for a new mortgage instrument.

1 have one final point relating to the difference between the initial im-
pact and the ultimate impact of a declining real-payment mortgage in-
strument. The biggest initial impact, it was argued above, is on young,
middle-income households that are potential homeowners. The final im-
pact, it seems to me, would be much more widely diffused. The reason is
that the number of housing starts over any extended period has a critical
influence on the amount and price of a wide range of existing housing. In
the long run, the price of existing housing would be driven up by a reduc-
tion in the demand for new housing. While the initial impact of a de-
clining real-payment mortgage instrument might be on a small group of
middle-income families, the ultimate impact would fall on a much larger
group of families.



Discussion

George M. yon Furstenberg*
The paper by Kearl, Rosen, and Swan provides not only a competent

review of the influences of the terms of financing and other factors on the
demand for housing and mortgage credit, but it also contains an inter-
esting hypothesis about the effect of inflation on the attractiveness of the
standard fixed-rate mortgage. According to the authors, the inflation pre-
mium in interest rates tilts the schedule of real payments upwards at the
front end and thereby raises real payments in the initial period of the con-
tract above those corresponding to the constant stream of payments with-
out inflation. During this period, the household "must either increase the
proportion of income allocated to housing (if possible) or reduce the
amount of housing purchased."

There is no question that inflation speeds up the reduction in real in-
debtedness under any level monthly payments schedule although higher
interest rates slow the reduction in the nominal balance of the mortgage
during the initial years of the contract. What can be questioned is whether
this speed-up reduces the demand for mortgage credit since there are sev-
eral conflicting factors.

For taxpayers itemizing deductions, inflation premiums in interest
rates reduce taxable income even though such premiums do not constitute
payment for the services of capital but merely provide for maintenance of
the real value of indebtedness. In other words, the inflation-induced re-
duction in real indebtedness becomes deductible to the extent an inflation
premium is contained in the contract interest rate. Hence, compared to a
non-inflationary environment, given the discounted present value of the
real stream of mortgage payments to the lender, the real net payments
made by the borrower are lower the higher the rate of inflation, once ad-
justment is made for this tax saving. Indexing the tax structure, so that
only the pure interest payment and not the inflation premium becomes de-
ductible for the borrower and taxable to the lender, would eliminate this
anomaly.

*Senior Staff Economist, Council of Economic Advisers.
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The reduction in the default risk on mortgages to lenders that is due
to the faster rate of equity build-up on homes financed with standard
mortgages might have the effect of lowering the required real rate of re-
turn on mortgages in an inflationary setting if the rate of inflation is
steady. Since high rates of inflation are inherently unsteady, both bor-
rowers and lenders may raise their total risk premiums nonetheless. In
that event both the supply and the demand schedule for mortgage credit
would shift inward. However, it is not obvious that uncertainty about fu-
ture rates of inflation and the redistribution of real mortgage payments
across time that is due to inflation outweigh the effect of the favorable tax
treatment of inflation premiums on the demand for mortgage credit.

While I doubt that the fixed-rate mortgage has done much to reduce
the demand for mortgage credit under inflationary conditions, it clearly
has reduced the quantity of mortgage credit supplied whenever inflation
and market interest rates have risen. My point is merely that the inef-
ficiency of this instrument grows with the rate of inflation from the supply
side rather than the demand side. Alternatives to this instrument are sore-
ly needed since both borrowers and lenders are expected to benefit from
innovations that increase the supply of mortgage credit and its stability
even if they do not raise the demand schedule appreciably. In fact, provid-
ed a choice of instruments is maintained, borrowers will benefit from the
introduction of new instruments’ lower rates even if these instruments
would be less desirable from the borrower’s point of view at equal ex-
pected costs over the life of the contracts because risks are shifted from
the lender to the borrower under viable new instruments such as the vari-
able-rate mortgage.



Price-Level-Adjusted
Mortgages in Brazil

Richard Anderson and Donald R. Lessard*
I. INTRODUCTION

Brazil has adopted price-level indexation of financial contracts to a
much greater degree than any other country. Indexation was adopted dur-
ing the mid-1960s, following a period of extremely high and volatile in-
flation, in response to virtual stagnation in financial markets and a host
of related problems. Although there is considerable controversy over the
ex ~nt to which indexation has contributed to Brazil’s subsequent eco-
nomic growth and the diminution of inflation, there is little question that,
in combination with reductions in the rate of inflation, it has been a ma-
jor factor in revitalizing financial markets and increasing the volume of
funds available for housing.

Virtually all mortgages are price-level adjusted and, in the majority of
cases, are financed directly or indirectly by indexed liabilities. Of special
interest to this study is the fact that various government-controlled pen-
sion funds, whose liabilities (benefits) are price-level indexed, are major
suppliers of mortgage credit.

Since mortgage indexation is part of a much more general scheme, we
begin with a brief overview of indexation in Brazil.

II. A BRIEF HISTORY AND OVERVIEW OF PRICE-LEVEL
INDEXATION IN BRAZIL~

Brazil adopted indexation in 1964 as a response to the bleak per-
formance of the economy in the early 1960s. The 1950s had been a time
of modest if uneven growth and inflation rates. Under the populist gov-
ernment that ruled from 1959 to 1963, inflation rose from 30 percent to
almost 100 percent per annum, and average real wages fell 15 percent in

*Richard Anderson is a doctoral candidate and Donald R. Lessard is an Assistant Pro-
fessor of Management, both at Massachusetts Institute of Technology. The authors are in-
debted to Americo Oswaldo Campiglia and Carlos Alberto Rodrigues Leao, Banco de De-
senvolvimento do Estado do Sao Paulo; Robert Carpenter, Institute Brasileiro de Mercados
de Capitals; Frank Hassey, State Street Bank; and Earl Strasser for information on the
Brazilian system and for comments on an earlier draft.

~This section of the paper draws heavily upon Baer and Beckerman (1974), Campiglia
(1974), Fishlow (1974), and Kafka (1974).
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spite of a 13 percent gain in labor productivity. The progressive personal
income tax had no automatic adjustment for inflation and only ad hoe
adjustments were made during the 1950s. Housing was stifled by rent con-
trol at fixed nominal levels. Corporations were subject to an excess prof-
its tax on illusory inflation profits due to both historical-cost-based depre-
ciation and "inventory profits." Medium and long-term capital markets
had disappeared entirely with the exception of Brazilian government
development funds and U.S. AID loans.

The military government that came to power in 1964 chose to en-
courage expanded employment and more rapid growth in GDP rather
than attempt a rapid reduction in the rate of inflation. Indexation was in-
stituted as a temporary measure to reduce the costs and distortions from
the higher interim rates of inflation; it was not suggested as a permanent
solution. Inflation was reduced to under 30 percent per annum by 1967
and to a low of 16 percent in 1973. In 1974, it accelerated to over 30 per-
cent, largely in response to the external shocks of oil and commodity
price increases. Over this same period, real GNP growth jumped, reaching
an average level of 11 percent from 1970 to 1973.

A. Indexation in Financial Markets

The Mechanics of Price-Level Indexation. Before the reforms of 1964,
usury and legal tender acts enacted in 1933 had barred nominal interest
rates above 12 percent, as well as any price-level adjustment of the prin-
cipal value of assets. Since 1964, two types of indexation have been allow-
ed in Brazil for selected assets.

The first type is post-indexation, where assets are issued with a fixed
interest rate but have periodic adjustment of the nonainal principal value
to compensate for inflation. The index used for adjustment and the timing
of adjustments are legally mandated. The increase in the nominal prin-
cipal value of the asset is treated as a capital gain and effectively escapes
taxation.

A series of laws from 1965 to 1967 led to the second type, a "pre-
indexation" scheme for short-term assets. The 12 percent usury ceiling on
interest rates had often forced short- and medium-term financing to be
done on a "banker’s-discount" basis through the sale of promissory notes
on the Brazilian stock exchange. Further, the full income from these
short-term assets was taxed as current income even though the effective
yields, of course, included a substantial inflation premium as compen-
sation for expected declines in the real value of the principal.

With pre-indexation, an implicit inflation forecast is incorporated into
the nominal interest rate, just as is the case in the United States. How-
ever, that portion of the interest income received by the holder which is
merely compensation for the decline in the real value of the asset is ex-
empt from taxes and from usury ceilings. The size of the exemption is de-
termined by applying to the initial nominal principal value of the asset the
same "inflation index" used for principal-adjustment of post-indexed
assets.
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Post-indexation, therefore, may be viewed as providing a fixed real
rate of interest but a variable nominal rate of interest and pre-indexation
as providing a fixed nominal rate of interest and a variable real rate of in-
terest. The investor’s choice between the two types of instruments depends
upon his expectations of the future level and variance of the rate of in-
flation.2 If all investors perfectly anticipated inflation, and short rates re-
flected that expectation, then the real rates of return on post-indexed and
pre-indexed assets would differ only as a reflection of the term structure
for the various maturities. Since variance in the ex ante rate of inflation
presumably increases with the term of the asset, it is understandable that
post-indexation has been used for all long-term assets and pre-indexation
for short-term assets.

History since 1964. The first indexed financial assets offered in Brazil
were one, two, and five-year post-indexed Treasury bonds issued in 1964
at a 6 percent interest rate, with monthly price-level adjustment of prin-
cipal based upon a three-month moving average of the Vargas Founda-
tion’s wholesale price index, lagged three months (five-year bonds were
adjusted quarterly),a Purchase of the bonds was compulsory for firms sub-
ject to taxation.

Favorable market response to indexed federal debt led to the ex-
tension of indexation, on the same post-indexed basis, to mortgages in
1964 and 1965, and in July 1965 to long-term corporate debt, most time
deposits, and all medium-term debt instruments. Indexation has since
been extended to state government bonds, promissory notes, and made
compulsory for savings and time deposits of two years’ maturity or more.
No indexation is permitted on demand deposit accounts.

In 1967 pre-indexing was made available for private assets, and in
1970 the federal Treasury issued new pre-indexed short-term bills to coin-
cide with the beginning of open-market operations by the Central Bank of
Brazil (itself a product of the 1964 reforms).

In 1973 concern over acceleration of inflation led to a new inflation-
index for medium and long-term debt under both post and pre-indexing:
the price-level adjustment of principal was linked to a moving average of
actual inflation in the wholesale price index for the past three months plus
official forecasts for the next two months. In July 1974 this index was
mandated for short-term pre-indexing as well, and now governs all index-
ed financial assets in Brazil.

2See Fischer (1975) for an extensive analysis of the portfolio effects of indexed assets.

3The wholesale price index is based only on commodities, and thus potentially omits
differential effects of increased prices of services. Table 1 shows that changes in the whole-
sale price index and thus the computed monetary correction rates have often been below in-
creases in consumer prices of goods and services.

4While the compulsory introduction of indexation partially halted income transfers re-
sulting from inflation, it also restored a positive real rate on loans and helped induce a re-
cession in 1965 and 1966.
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Table 1 shows the dramatic increase since 1969 in savings, both vol-
untary and compulsory, in indexed as compared to non-indexed assets.

Many of the indexed sources, including mortgage bonds, time de-
posits, and the Seniority Security Fund, channel funds into housing. This
is reflected in the rising share of total domestic credit going to housing --
from 13.4 percent in 1969 to 22.6 percent in 1973.

B. Indexation and Wage Adjustments~

Wages in Brazil have been implicitly based upon price increases since
the early 1950s. Formal control through a mixture of indexation and in-
come policies was introduced in 1965 for federal employees and minimum
wage employees, and extended in 1966 to all workers subject to collective
bargaining or labor court awards. The 1966 legislation provided that all
labor contracts would be for 12 months and must be calculated according
to a government-mandated formula in three parts: the first part allowed
for an increase in the nominal wage sufficient to restore the average real
wage that prevailed during the past 12 months, the second for a nominal
increase sufficient to maintain that average real wage during the next 12
months if inflation follows the official government forecast, and the third
for a nominal increase to reflect gains in labor productivity. The use of
the past actual average real wage coupled with over-optimistic government
predictions of inflation caused real wages to fall, under formula adjust-
ment, from 1964-1967. Further, the government has consistently awarded
only about one-half of productivity gains to labor, explicitly trading off
even higher real wages for higher employment.6

In 1968 the adjustment formula was changed to use the average real
wage that would have prevailed last period if the government forecast of
inflation had been correct. The cumulative effects of government under-
estimation of inflation were thereby halted; over the 1968-1973 period
wage adjustments ran about 2 percent more than inflation, but still well
below the growth rate of labor productivity or the growth rate of real
GDP. In 1974, wage adjustmens were held substantially below the rate of
inflation; forecasts of upcoming inflation, which are part of the formula,
appear to have been biased downward as a matter of policy. The adjust-
ments for 1975 appear to be aimed at making up some of the discrepancy.
Minimum wages and wages of public employees are not calculated by
these formulas, and have not kept pace with inflation] From 1964 to

SThis section draws heavily upon Kafka (1974) and Fishlow (1974).

~The new economic policy makers who assumed control in 1968 displayed a definite
preference for full employment and rapid growth while relying on indexation to reduce many
of the distortions from inflation. From 1967-1971, the average urban real wage rose 12 per-
cent and productivity rose 24 percent; the average industrial real wage rose 11 percent white
productivity rose 32 percent.

7The 1975-1976 minimum wage adjustments are, for the first time, well above the antic-
ipated rate of inflation.
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1967, real minimum wages fell 16 percent, while average industrial real
wages rose 7 percent.

Since 1968 a government policy of reducing geographic wage differ-
entials has meant smaller increases in minimum wages in high wage areas
and larger increases in low wage areas. Preliminary comments indicate
some success in narrowing wage differentials. The government has also al-
lowed increases in excess of formula adjustments for industries whose pro-
ductivity gains allow such increases without pressure on prices. The con-
tinuance of the boom that began in the 1960s has seen manufacturing
employment grow 9.1 percent in 1973 and nearly 9.9 percent in 1974, for-
cing increased competition for all forms of labor and steady upward mar-
ket pressure on wage rates.8

C. Indexation and Public Sector Finances

The advent of indexation in the fiscal sector has sharply reduced the
fiscal deficit, which had been as large as 4 percent of GDP in the mid-
1960s. Past-due tax liabilities were immediately indexed in 1964, and new
corporate and personal income tax laws in 1966 saw the cruzeiro limits
for rates, exemptions, and deductions indexed with annual adjustments.9
The consolidation account of general government has been in surplus con-
sistently since 1970, and the central government cash budget ran a surplus
in 1973; predictions are for a small 1974 deficit when final data are
available.

Expenditures have been kept at a roughly constant proportion of
GDP by freezing employment and indexing government wages below the
actual rate of inflation.

Revenues, based principally upon ad valorem commodity taxes, have
grown faster than money GDP, in spite of numerous tax reductions for
specific policy goals. This is mainly because of a concentration of the
taxes in the fastest growing sectors of the economy and the rapid in-
creases in the labor force by social security and the Unemployment In-
surance Fund. 11

8Automatic cost-of-living increases have been dropped for employees in the highest in-
come categories. This step apparently was taken to allow a narrowing of wage differentials,
which had become extreme due to an acute shortage of high-level managers and other pro-
fessionals during the early years of the current economic regime.

9The question of proper indexation of corporate fixed assets for depreciation is a dif-
ficult one. Although Brazil allowed some indexation of assets for the 1951-1966 excess prof-
its tax, indexation for depreciation purposes was not allowed under the regular corporate in-
come tax until 1964. Adjustment of working capital was allowed after 1964.

~°These expenditures do not include subsidies provided by quasi-governmental semi-au-
tonomous agencies. Although these amounted to nearly 1 percent of GDP in 1973, they were
reduced substantially by adjusting domestic oil prices to world levels in April 1974. These
figures also exclude capital expenditures of the semi-autonomous agencies.

~Substantial revenue also is collected through indexed corporate and personal income
taxes.
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For housing finance, the seniority security and social integration
funds are of great potential importance and will be discussed in the next
section. The Seniority Security Fund (Fondo de Garantia do Tempo do
Servico-FGTS), which provides lump sum benefits upon termination or
retirement, was created in 1966 and is financed by an 8 percent tax on
wages and salaries. The fund has grown steadily, and the net proceeds are
used to finance the National Housing Plan.~ Further, workers are permit-
ted to draw upon balances in their FGTS accounts for housing
purchases.~3

Finally, the introduction in 1970 of Central Bank Open Market Oper-
ations in Treasury bills, and recent heavy Central Bank sales of bills to
absorb inflows of foreign capital, have substantially reduced monetary au-
thority holdings of federal debt. An indexed tax structure, expenditure re-
straint, and continued sales of federal government debt to the public have
been central causes of the reduction of inflation rates in Brazil, and the
subsequent partial rebirth of medium-term credit markets.

III. DESCRIPTION OF BRAZILIAN PRICE-LEVEL-ADJUSTED
MORTGAGES

Virtually all mortgages in Brazil are price-level adjusted, although a
significant proportion have payment streams which are linked to a wage
index.

A. Variations in Mortgage Terms

Brazilian mortgages differ in terms of maturity, interest rate, and re-
payment patterns depending upon the size of the loan and the household’s
income. Loan sizes are expressed in terms of units of constant purchasing
power (Unidades de Padrao de Capital - UPC) to automatically correct
for price-level changes while income levels are usually expressed in multi-
ples of the minimum wage.~4 Mortgage terms are set by the National
Housing Bank (BNH), which regulates institutions that finance housing
and is a major supplier of credit to these institutions. Differences in these
terms reflect, to a large extent, an effort to redistribute income through
the housing finance system.

~2Such withdrawals have been negligible, but recently regulations have been liberalized
to encourage their use.

~3PIS (Social Integration Fund) and PASEP (Government Employees’ Participation
Fund) are similar forms of compulsory savings, the former with the proceeds of a gross re-
ceipts tax plus 5 percent of corporate income taxes and the latter with a percentage of gov-
ernment revenue. Both funds support industrial development.

~4The dollar value of the UPC was $12.85 in 1973 and remains fairly constant since
Brazil’s exchange rate is adjusted periodically to reflect inflation relative to that of the
United States, The relation between UPCs and the minimum wage (actually there are vari-
ous minimum wages for different areas) is not absolutely constant, since they are adjusted
according to different formulas. In 1973, 1 minimum wage was equal to approximately 3.75
UPCs.
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Low-income borrowers are given relatively favorable treatment as
part of the Home Income Housing Finance Program (S1FHAP) which is
administered by the National Housing Bank. Through these programs,
BNH provides advances at concessionary interest rates against loans for
up to 900 UPC (roughly US$11,500) to households with monthly incomes
of up to 13.3 UPC minimum wages (roughly US$650) and requires that
lenders allocate specified proportions of their loans to specific income

15groups.
Families whose incomes are above the levels served by the low-income

financing program are eligible for mortgages of up to 3500 UPC (roughly
US$45,000) from the Housing Finance System, comprised of savings and
loan associations, savings banks, and real estate credit companies acting
as agents of the BNH which provides advances against eligible mortgages.

Table 2 summarizes interest rates, limits on the ratio of payments to
income, maximum loan-to-value ratios, and maximum maturities for
loans eligible for either the special financing programs or SFH mortgages.

Larger loans are available from savings and loans, savings banks, and
real estate credit companies, but are not eligible for BNH advances. Inter-
est rates on these loans generally are 12 percent, the maximum allowed by
law.

B. The Mechanics of Mortgage Indexation

The principal value of each loan is adjusted each quarter by applying
a monetary correction factor -- usually the percentage change in the value
of readjustable treasury bonds which in turn is linked to official price in-
dices -- to tlie outstanding principal. The base interest rate, fixed for the
life of the mortgage, is then applied to the adjusted principal.

Payments, in contrast, are adjusted either by the monetary correction
factor or a wage index. For’loans up to 1,800 UPC (roughly US$23,000)
the borrower may choose to have payments adjusted by either index. Over
1,800 UPC, payments are linked to the monetary correction factor.

In the case of loans with payments linked to the wage index, adjust-
ments are made once a year in proportion to changes in the legal min-
imum wage. Since the principal obligation is adjusted by price-level
changes, actual payments may fall short of or exceed the amount required
to fully amortize the loan. At maturity, any shortfall is made up by the
Salary Variation Compensation Fund set up by the BNH. Any over-
payments go to the Fund.

Two types of amortization schedules apply. For mortgages eligible for
wage-linkage, scheduled payments involve equal amortization of principal
over time (prior to wage or price-level adjustment). Thus, they are sched-
uled to decline in real terms over the life of the mortgage. For loans over

~The program serves three categories of households -- "popular" with monthly in-
comes up to 1.6 minimum wages (US$75); "economic" with incomes up to 4.3 minimum
wages (US$200); and "intermediate" with incomes up to 13.3 minimum wages (US$650).



Table 2

MORTGAGE TERMS ACCORDING
TO SIZE OF LOAN~

Loan Size in
Maximum Maximum

Maximum Payment- Loan to
Interest to-Income Value Maximun

UPCs in US$2 Rate3 Ratio4 Ratio Maturity

% % % Year

0-100 0-2,570 1.0 18 90 25
100-300 2,570-3,855 2.6 20 90 25
300-400 3,855-5,140 3.3 25 90 25
400-500 5,140-6,425 6.0 25 90 25
500-600 6,425-7,710 6.6 25 90 25
600-700 7,710-8,995 7.3 25 90 25
700-800 8,995-10,280 7.9 25 90 25
800-900 10,280-11,565 8.6 25 90 25

900-1000 11,565-12,850 9.3 25 90 15-25
1000-35005 12,850-44,975 10.0 25-40 70-90 15-25

~These rates went into effect in 1975. Previously a similar but more complex scheme v
in force.

2For the third quarter of 1974, the UPC had nominal value of CR$ 89.90 or appre
mately US$ 12.85.

3This is the "real" rate. The nominal cost includes this rate and the rate of inflation.

4Initial periodic payment to income with the constant amortization plan described belo

5Prior to July 1975, this limit was UPC 2250 (roughly US$ 29,000).

1800 UPC, borrowers may choose either level total payments (prior t
monetary correction) or level amortization of principal.

IV. THE BRAZILIAN SYSTEM FOR FINANCING HOUSING16

Housing finance in Brazil is provided by four types of institutions: tl~
National Housing Bank (Banco Nacional de Habita~ao-BNH), specialize
financial institutions, general purpose financial institutions, and pr~
motional entities which are engaged primarily in construction but air
perform a financing function.

~6This section is based on Sistema Financeiro da Habitac, ao, 1BMEC (Brazilian
stitute for Capital Markets).

123



124 NEW MORTGAGE DESIGNS

The National Housing Bank controls and supervises the entire system
and supplies credit via other intermediaries.

Specialized financial institutions include savings and loan asso-
ciations, real estate credit companies and government sponsored savings
banks.

General financial institutions which finance housing include state
development banks, investment banks and commercial banks. The pro-
motional entities which also perform financing functions are state housing
companies and cooperatives.

Table 3 shows the relative importance of the various mortgage
lenders.

Overlaying these institutions are various housing programs and hous-
ing finance systems administered by BNH. The Housing Finance System
(SFH), aimed at middle income groups, encompasses the savings and
loans for which the BNH acts as central bank as well as a variety of other
institutions which are BNH agents. The Low-Income Housing Finance
System (SIFHAP) is a subsystem of the SFH and is based on a set of
special BNH lending relationships with the various institutions. It, in turn,
is directly related to the Low Income Housing Program (PLANHAP),
through which BNH promotes low-income housing.

A. The National Housing Bank

The National Housing Bank (BNH), founded as part of the 1964 fi-
nancial reforms, serves as central bank to the savings and loan asso-
ciations and supervises the housing finance activities of the other special-
ized housing finance institutions. It is responsible for all government
housing programs comprising the National Housing Plan and serves as an
investment banker for the construction and building materials industries.
As such, it combines, the activities carried out in the United States by
HUD, the Federal Home Loan Board, FNMA and GNMA. Nearly 80
percent of its assets are advances against mortgages held by other fi-
nancial institutions, with most of the remainder being held in Treasury
securities.

BNH as currently organized is an autonomous public enterprise which
does not depend upon direct public funding. However, nearly 80 percent
of its liabilities represent the assets of the Seniority Security Fund funded
by an 8 percent payroll tax. Thus, the primary assets of Seniority Security
system -- whose benefits are adjusted for price-level changes -- are ad-
vances against price-level-adjusted mortgages. BNH also is empowered to
issue mortgage bonds, but these represent less than 1 percent of total li-
abilities. Most of these have been issued to the Social Security Trust Fund
in payment for land owned by the Fund which has been used for public
housing projects.

B. Specialized Financial Institutions

Savings and loan associations are mutual institutions similar to their
U.S. counterparts. Over 90 percent of their assets are price-level-adjusted
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Table 3

RELATIVE IMPORTANCE OF MAJOR
MORTGAGE LENDERS -- 1973

Total Refinanced
Mortgages by BNH

Millions of Cruzeiros

Real Estate Credit Companies
Savings Banks
Savings and Loan Associations
Cgmmercial, Investment, and

Development Banks
Housing Companies
Housing Cooperatives
Other

13,924 5,344
7,386 709
2,748 1,550

N.A. 5,647
N.A. 2,958
N.A. 3,462
N.A. 950

Total Refinanced by National
Housing Bank 20,620

Source: IBMEC, Sistema Financeiro da Habita~ao and Conjuntura
Eeonomica.

mortgages. Their liabilities include passbook savings deposits, mortgage
notes, and BNH advances. Savings deposits are the most important source
of funds, followed by BNH advances. Although BNH deposits represented
57 percent of total liabilities in 1973, they provided funding for less than
one-fourth of the new loans in that year. Savings deposits accounted for
the bulk of the remainder.

Real estate credit companies are private stock companies which en-
gage in real estate finance. Most of their assets, 84 percent in 1973, are
mortgages and construction loans. Their prime sources of funds are mort-
gage bills, which represented as much as 60 percent of total liabilities and
net worth in the late 60s but have fallen steadily since then, to 38 percent
of total liabilities and net worth in 1973. The difference has been made up
by BNH advances, which have increased from 17 percent to more than 34
percent over the same period, and savings deposits, which grew from 5
percent to 16 percent of total liabilities and net worth.

Savings banks are the Oldest among the specialized financial in-
stitutions, but have changed considerably since the incorporation of their
real estate finance activities into the system controlled by the BNH. Tl~ese
banks are sponsored by federal or state governments. Their assets, in con-
trast to the previous two groups of institutions, include a much higher
proportion of government securities. Mortgages account for roughly 30
percent of their total assets. Although eligible for BNH finances, most
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savings bank funds are obtained from savings deposits. Two types are
offered -- regular passbook accounts and accounts linked to future pur-
chases of housing.

Savings Instruments Issued by Specialized Financial Institutions

As noted, specialized financial institutions offer three types of fi-
nancial instruments to the public: savings deposits, mortgage bills, and
mortgage notes. All are price-level adjusted.

Passbook savings accounts are price-level adjusted and bear a fixed
rate of interest, currently 6 percent. Price adjustments are made quarterly
according to the official price index and are applied to the lowest deposit
balance in the previous quarter. Interest payments and "monetary cor-
rection" adjustments to principal are tax exempt below specified limits.
Savings deposits are available only to individuals, not to corporations.

Mortgage bonds are negotiable securities with a fixed interest rate
and price-level adjustment. They are issued with a variety of maturities,
from three to ten years. Two basic types are issued: income bonds and
savings bonds. Income bonds pay out both interest and the monetary cor-
rection on a quarterly basis. Savings bonds pay out only interest and the
monetary correction accumulates until maturity. Interest payments, but
not the "monetary corrections," are taxable. However, special exemptions
apply to these instruments and serve to reduce the effective tax rate which
applies to them.

Mortgage bonds are guaranteed by the BNH, which charges an in-
surance fee of .125 percent per quarter and controls the amount issued by
any institution.

Mortgage notes are similar to mortgage bonds, but are backed by
specific mortgages and are repaid according to the same amortization
schedule which applies to the mortgage.

Of the three, savings deposits are the most important and also show
the fastest growth, rising from 2 percent of all financial assets in the
hands of the public in 1967 to 6.6 percent in 1973. From 1970 to 1973, the
number of individuals holding savings accounts increased at an annual
compound rate of 54 percent. Mortgage bonds, in contrast, accounted for
2.4 percent in 1969, rose to 3.3 in 1972, but fell to 2.9 in 1973.

V. EXPERIENCE WITH PRICE-LEVEL-ADJUSTED MORTGAGES

A. The Ability of Households to Meet Rising Nominal Payments

With rates of inflation ranging from 20 to 30 percent, it is clear that
"monetary correction" represents a major part of the nominal cost of a
loan. Understandably, borrowers complain about this price-level adjust-
ment and in recent years certain groups whose wages did not keep up
with general price-level changes found the adjustments very burdensome
and delinquency became more frequent. As noted earlier, wage earners
who are either civil servants or earn wages linked to the maximum wage
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(who account for well over half the urban work force) have seen their real
wages fall steadily through 1974.

In response to this situation, the government introduced wage-linked
payments coupled with a constant amortization of principal. Wage-linkage
provides a form of insurance against further divergence between wages
and prices while the constant amortization payment schedule, by forcing
real payments to decline through time, provides an extra cushion. The
government also has avoided foreclosures wherever possible, and seeks to
renegotiate mortgages where necessary.

When the wage-linked option was first offered, it was chosen by
three-quarters of the eligible borrowers. By 1975 the proportion had risen
to over 95 percent. Most higher income borrowers, who had a choice be-
tween level payment and constant-amortization payment plans, elected to
remain with the former system.

B. Indexation and the Success of Government Housing Programs

Given the much larger proportion of low income households and the
paucity of adequate housing in comparison with the other countries re-
viewed, Brazil faced a substantially different task. Stabilization may have
been an issue, but it was overshadowed by the need to increase the total
level of housing construction. Since changes in mortgage markets were ac-,
companied by drastic changes throughout the economy, it is impossible to
accurately determine the role of the financial system in subsequent devel-
opments. However, the Housing Finance System claims to have financed
over 1,000,000 houses since its inception in 1964, compared to 120,000
units financed through mortgages during the previous 25 years. It cur-
rently accounts for over 70 percent of all units financed.

Housing starts, as measured by permits granted, have shown an enor-
mous growth. In 1974, permits were issued for 122,000 units in major
urban centers, compared to 37,000 units in 1968.

In terms of the distributional goals, an accurate evaluation is even
more difficult)v The government has endeavored to shift financing toward
lower income groups via two mechanisms: advances at concessionary rates
from the BNH and limits on the proportion of mortgage lending to lower
(minimum limit) and upper income (maximum limit) groups for in-
stitutions comprising the SFH. While the minimum "spread" between the
mortgage rate and the BNH advance rate is 1 percent, it goes as high as 3
percent to loans in the 400-500 UPC category.

These concessionary advance rates to lower income groups are not
subsidized by the government budget, but rather from BNH’s own oper-
ations)~ Thus the BNH to some extent, serves as a redistributive device.

~TFor an extensive evaluation of the redistributive aspects of the Brazilian housing fi-
nance system see Reynolds and Carpenter (1974).

~The only element of external subsidy might be the 3 percent earnings rate applied to
FGTS funds.
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From 1961-1971, two-thirds of the SFH financed housing units were
for families of one to six minimum wage incomes, with an average per
unit cost of about US$7,500, and one-third of housing units were financed
for those over six minimum wages, with a maximum per unit cost of
roughly US$29,000. The increased 1973-1974 inflation altered the picture
somewhat. For 1974, one-third of housing units were for families of one
to eight minimum wage incomes, and two-thirds of units for families of
eight or more minimum wage incomes. In addition, rapid cost increases
led to an increase on July 1, 1975 in maximum financing under SFH to
UPC 3500, and extended the 10 percent interest rate ceiling (and the cor-
responding right to BNH advances at 9 percent) to the same level.

VI. SUMMARY AND CONCLUSIONS

The volume of mortgage credit in Brazil has risen steadily both in ab-
solute terms and as a share of total domestic credit. Although it is im-
possible to determine the extent to which this growth can be attributed to
the introduction of indexed mortgages and savings instruments, it seems
quite clear that indexation had a major impact.

Since this paper involves a very partial analysis of indexation in
Brazil, concentrating on housing finance, it should not be taken as a gen-
eral statement on the desirability of indexation. Further, it should be clear
that indexation in Brazil is related to a complex scheme of wage and price
controls which may or may not be desirable in some general sense. How-
ever, it does suggest that indexation in housing markets can enable them
to operate efficiently even in periods of high and uncertain inflation.

An issue that has been raised about PLAMs and similar instruments
is that they are hopelessly complex and therefore will not be accepted by
borrowers, savers, and financial institutions. The Brazilian experience
shows that this is not true.

Another issue with price-level-indexed mortgages is whether house-
hold income will keep up with mortgage payments. This has been a prob-
lem for lower income groups in Brazil, since contrary to the common
view, wages are not automatically adjusted along with prices and the two
series have diverged for short periods. However, the Brazilians have alle-
viated this problem by the use of wage-indexed plans and the adoption of
amortization schedules which imply a real decline in payments over
time.~9

Finally, it has been argued that lessons from the experience of Brazil
result from a .general indexation of prices and wages and therefore are not
applicable to the United States. While there may be some merit to this ar-
gument, it should be noted that "post-indexed" assets have not driven out
all other financial assets and that wages have not been linked directly to
prices but have often lagged inflation by a substantial margin.

19The rate of decline, however, is much smaller than that of a standard mortgage under
similar conditions. Further, it does not depend on the rate of inflation.
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RolloOver Mortgages
in Canada

Donald R. Lessard*
I. INTRODUCTION

The Canadian system for financing housing differs in a number of
important respects from the U.S. system. Of greatest interest for this
study is the absence of interest rate ceilings on deposits or mortgages and
the fact that nearly all single-family mortgages are of a "roll-over" variety
with interest rates fixed for only a fraction of the total amortization
period,

These two differences, as we shall show, allow Canadian institutions
to avoid the interruptions in the supply of mortgage credit and the de-
terioration in reserve positions typical of U.S. institutions with their un-
matched assets and liability structure and deposit rate ceilings.

II. DESCRIPTION OF MORTGAGE INSTRUMENT

A. Basic Type(s) of Mortgage Instruments
There are two types of housing loans in Canada, government guar-

anteed loans made under the provisions of the National Housing Act
(NHA), and conventional mortgage loans. In the case of single-family
dwellings, both types of loans are typically "five-year roll-over loans,"
loans written for a five-year term at a fixed rate with amortization based
on a term from 20 to 30 years for conventional mortgages and up to 40
years for NHA government guaranteed mortgages. Large-scale residential
developments typically are financed by fixed-rate mortgages.

B. The Five-Year "’Roll-Over Loan"
In 1973 virtually all single-family residential mortgages were of the

five-year roll-over variety. Roll-over mortgages have been used for con-
ventional loans for many years, dating back at least to the 1930s, and
were instituted by lending institutions in reaction to "The Interest Act"
which allowed homeowners to pay off mortgages after five years with a
maximum penalty of 90 days interest.

Prior to 1969, all NHA loans were required to be written with a fixed
rate for a term of 25 years or longer. In 1969, the law was changed to per-
mit five-year rollover contracts to be amortized in not less than 25 years.

*Assistant Professor of Management, M.I.T. The author is grateful to Robert Ad-
amson of CMHC and Hirsh Tadman of the Department of Finance for memoranda on the
Canadian market. The interpretation and conclusion are solely those of the author.
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Interest. Rates for the five-year term are dictated by market forces
and are not linked to any external reference rate. The highly concentrated
structure of Canadian capital markets relative to the U.S. market coupled
with nationwide branching tends to minimize differences among rates
charged by different institutions at any point in time.

Mortgage rates bear a close relationship to interest rates paid on five-
year term deposits which provide the bulk of funds for mortgage lending.
The spread between rates on NHA and conventional mortgages is typi-
cally about one-half of one percentage point. This reflects the lower risk
of the government guaranteed mortgages, their greater marketability, and
the absence of required reserves for losses on NHA mortgage holdings of
regulated financial intermediaries.

Refinancing and Prepayment Provisions. At the end of the five-year
term, the principal becomes due and payable. With a conventional loan
the borrower has the option of paying off the unam6{tized principal or re-
financing it with a new five-year loan at the going interest rate with pay-
ments geared to fully amortize the principal over the remainder of the
original amortization period. Therefore, if interest rates have increased
over the five-year period, the borrower’s monthly payment will be in-
creased. NHA loans provide the additional option of extending the matu-
rity up to 40 years to maintain the original payment.

This normal refinancing does not involve any new closing costs. Fur-
ther, certain changes can be made without incurring closing costs. For ex-
ample, the borrower can repay part of the loan or reduce the amortization
period. However, if the borrower wishes to increase the amortization peri-
od or increase the loan, this will be treated as a new loan and will involve
closing costs.

If the borrower does not wish to refinance at the rate stated by the
lenders, he probably will find that to switch to another lender will provide
little or no interest rate advantage but will involve closing costs.

Prepayment provisions differ between NHA and conventional mort-
gages. With NHA mortgages the terms are dictated by law and allow the
borrower to prepay up to 10 percent of the loan in each of the first two
years of the mortgage and the whole amount at any time after this period.
A penalty of three months interest is charged for prepayment.

For conventional mortgages the terms of the contract vary more from
lender to lender. Most mortgages are written for a five-year term but are
amortized over a longer period. Most contracts do not provide for pre-
payment during the first five years but most lenders will allow prepayment
under certain circumstances upon payment of a penalty. After a mortgage
has been in existence for five years and the mortgage has been renewed
with a new five-year loan, the borrower can prepay the balance of the
loan at any time upon payment of a three-month interest penalty.

Loan-to-Value Ratios. For NHA loans, the loan may be up to 95 per-
cent of the first $31,580 of house cost or appraised value, if lower, and 75
percent of the balance up to a maximum fixed by region, ranging from



CANADA LESSARD 133

$40,000 in Toronto and Vancouver down to $30,000 in much of rural
Canada. For conventional first mortgages, the maximum loan amount is
75 percent of the appraised value of the property unless it is insured by a
private mortgage insurance company in which case it may go up to 95
percent of the appraised value.

Tax Treatment. Mortgage interest payments are not deductible from
income in the computation of personal income taxes. However, housing
does enjoy one tax advantage since it is the only type of asset which is ex-
empt from the capital gains tax.

III. INSTITUTIONAL STRUCTURE OF SYSTEM FOR
FINANCING HOUSING

A. Housing in Canada: An Overview
Additions to the Canadian housing stock have typically been divided

in roughly equal proportions between single houses and multi-family
structures although the proportions vary substantially from year to year.

The vast majority of housing additions are private and although gov-
ernment aid and loan programs are important sources of financing, pri-
vate financing also is dominant.

Table 1 breaks down housing starts by the type of financing.

Table 1

HOUSING STARTS BY SOURCE OF FINANCING -- 1963-1973

Public Funds Institutional Funds

Year

Loans & Direct
Low Govern-

Income ment     NHA    Conventional
Aid Housing Mortgages Mortgages

(number of dwelling units)

1963 23,752 1,620
1964 29,886 1,398
1965 31,440 1,220
1966 39,496 1,453
1967 43,564 1,761
1968 24,435 2,266
1969 28,108 1,769
1970 57,878 1,773
1971 37,881 2,067
1972 37,786 2,424
1973 30,027 2,243

28,505 71,983
26,118 85,090
24,172 88,669
12 438 55,208
20 829 64,683
48 542 80,926
55 645 85,680
49 612 40,255
87 802 55,625
96 033 64,250
75 469 96,641

Source: Canadian Housing Statistics, 1973

Other

22,867
23,166
21,064
25,879
33,286
40,709
39,213
41,010
45,860
49,421
67,149
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B. Primary Mortgage Lenders
There are four main types of financial intermediaries active in the

Canadian mortgage market. These are: (1) trust companies with assets in
excess of $11.0 billion, roughly 70 percent of which is invested in mort-
gages, (2) mortgage loan companies with assets of $6.0 billion, 80 percent
of which is in mortgages, (3) life insurance companies with assets close to
$20.0 billion, about 50 percent of which is in mortgages and (4) chartered
banks with assets in Canada close to $70.0 billion, about 10 percent of
which is in mortgages. Two of these, trust companies and mortgage loan
companies, specialize in housing finance while the others are general fi-
nancial intermediaries. In addition there are institutions like pension
funds, credit unions, Quebec Savings Banks, etc. which are also active in
the Canadian mortgage market. The trusteed pension funds only buy
mortgages from other lenders.

The total mortgage holdings of the major lenders are shown in Table
2.

Table 2

MORTGAGE HOLDINGS BY LENDER

Mortgage Life
Trust Loan Insurance Chartered Credit Pension

Year Companies Companies Companies Banks Unions Funds
(millions of dollars)

1963 1,103 1,188 4,560 885 549 479
1964 1,449 1,492 5,094 846 622 542
1965 1,975 1,839 5,662 810 695 623
1966 2,167 1,949 6,248 778 883 676
1967 2,414 2,073 6,636 840 1,013 724
1968 2,727 2,235 7,107 1,057 1,142 776
1969 3,264 2,508 7,490 1,324 1,242 863
1970 3,829 2,868 7,723 1,481 1,351 1,022
1971 4,480 3,152 7,880 2,338 1,659 1,169
1972 5,462 3,749 8,145 3,543 2,254 1,296
1973 7,160 4,745 8,700 4,566 3,360 1,460

Trust companies and mortgage loan companies are privately owned
stock companies. Most of the estimated 150 such firms are small local
firms, but several are affiliated with major chartered banks. Trust com-
panies perform a full range of trust functions and accept deposits. They
are chartered either under provincial or Federal law and can branch on a
nationwide basis. At the end of 1973 there were an estimated 50 trust
companies.
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Trust company assets include demand deposits, bills, and commercial
paper for liquidity, government and corporate bonds, mortgages, personal
loans, and equities. Mortgages are the dominant asset, having increased
from 47 percent to over 68 percent of total assets over the last ten years,
with an offsetting reduction in holdings of government securities.

Trust company liabilities include demand deposits, time deposits, and
shareholders’ equity and reserves. Time deposits take the form of
guaranteed investment certificates with a fixed rate of interest for a term
which may vary up to five years. These deposits may be withdrawn before
the term expires with an interest penalty and are not traded in secondary
markets. To the extent possible, asset and liability maturities are matched
and, therefore, the bulk of deposits are for five years to match the roll-
over mortgages. From 1963 to 1973, one- to five-year deposits have in-
creased from less than 45 percent to more than 60 percent of total li-
abilities, with a corresponding decrease in short-term deposits from 35
percent to less than 20 percent of the total.

Trust companies offer a variety of special savings plans to take ad-
vantage of tax laws favoring individual retirement plans. In these plans,
the investor typically has the option of investing in a fixed income port-
folio including bonds and mortgages, an equity fund, or a fund guar-
anteed as to principal which pays the same rate each year as newly issued
three-year time deposits.

Mortgage loan companies, also stock companies, have a similar asset
and liability structure, but with a somewhat longer average maturity.
Their assets include a higher proportion of mortgages, over 80 percent in
1973, and fewer liquid assets than the trust companies. This is reflected in
the generally longer structure of liabilities with fewer demand and savings
deposits and a much higher proportion of deposits, notes or debentures
with maturities over five years. Mortgage loan company term deposits are
technically debentures and are traded in secondary markets.

Four types of non-specialized intermediaries -- life insurance com-
panies, chartered banks, credit unions, and pension funds --also are ma-
jor lenders. The relative importance of mortgages as investments for each
of these is summarized in Table 3.

Mortgages continue to be the largest component of life insurance
company assets although the proportion has been falling in recent years.
Their holdings are concentrated in nonresidential and multi-family resi-
dential loans which do not have the roll-over feature.

Chartered banks are re-emerging as important mortgage lenders.
Their role was reduced during the 1960s by statutory interest rate ceilings
on NHA insured mortgages to which they were restricted. In 1969, these
restrictions were removed but in their place new regulations were set
which limit mortgages to 10 percent of total assets. They currently are the
most important lenders for new residential construction. In addition, a
number of the banks, of which there are only ten, control mortgage loan
companies.
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Table 3

MORTGAGE INVESTMENT AS PERCENT OF TOTAL
ASSETS - NON-SPECIALIZED INTERMEDIARIES

All Life
Insurance Chartered Credit Pension

Year Companies Banks Unions Funds

(millions of dollars)
1962 44.2 4.5 28.6 9.1
1963 44.8 4.0 28.6 9.3
1964 46.8 3.5 28.1 9.4
1965 48.4 3.1 27.3 9.5
1966 50.6 2.8 26.5 9.3
1967 50.6 2.7 26.4 9.0
1968 51.3 2.9 26.7 8.6
1969 51.8 3.1 26.6 8.6
1970 50.6 3.1 25.9 9.2
1971 47.9 4.3 26.0 9.4
1972 45.2 5.6 27.0 9.3
1973 45.8 5.7 32.2 N.A.

N.A. -- Not Available

Source: Canadian Housing Statistics, 1973

Credit unions and pension funds are the other major mortgage lend-
ers. Credit unions initiate mortgages but pension funds acquire them in
secondary markets.

C. Government Intervention in Mortgage Markets
The Federal Government through its Crown agency, Central Mort-

gage and Housing Corporation (CMHC), intervenes in the housing and
mortgage markets in Canada. CMHC administers the National Housing
Act and advises the Government on housing policy. There is no agency
which makes advances to specialized mortgage lenders, reduction in hold-
ings of government securities.
functions similar to those of the FDIC in the United States. The CDIC
insures the deposits of most deposit-taking institutions. All federally in-
corporated institutions must belong to the CDIC.

Each of the provinces in Canada has either a Ministry of Housing or
a Provincial Crown Corporation. Many of the NHA programs adminis-
tered by CMHC involve the cooperation of these provincial agencies.

One of the CMHC’s main functions is to insure mortgages under the
NHA. Aside from the mortgage insurance function, government in-
volvement in the mortgage market is largely in the area of low and mod-
erate income housing. The major programs are as follows:
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Under the Assisted Homeownership Program (AHOP) direct loans
are provided by CMHC and subsidies are given to enable low- and mod-
erate-income families to own a home without spending more than a spec-
ified proportion of their income on mortgage payments and municipal
taxes.

In public housing, the Federal Government makes loans of up to 90
percent to provinces, municipalities and public housing agencies for the
construction of public housing projects. It shares the subsidy costs on a
50-50 basis. It may also enter into a partnership arrangement with a prov-
ince for the construction or acquisition of public housing units. In this
case both the capital costs and the operating losses or subsidies are shared
75 percent by the Federal partner and 25 percent by the province.

In private low rental housing, CMHC will make loans up to 95 per-
cent to persons or organizations at preferred rates for the construction of
rental units. Charitable organizations may receive up to 100 percent of
the lending value and a 10 percent direct contribution to the cost of the
project (taking the form of a reduction in the mortgage amount). Start-up
funds are also available where required.

CMHC also provides direct loans for cooperative housing both under
AHOP and under a Federal-provincial partnership scheme.

Direct CMHC loans are also available for student housing for up to
90 percent of the cost of the project.

Aside from these functions, CMHC acts as a lender of last resort
where funds cannot be obtained by a low- to moderate-income borrower
from the private sector. During the late 1960s in particular, an attempt
was made to use the CMHC lending programs to alleviate cyclical short-
ages of mortgage funds. CMHC also has experimented with various pro-
grams to reduce seasonal fluctuations in housing construction.

The government recently has proposed two tax measures favorable to
mortgage and housing markets. One calls for an exemption of $1000 of
interest received on securities of banks, trusts and mortgage loan com-
panies, and government bonds. The other allows persons who have never
owned a home to deduct from income and deposit up to $1000 a year for
up to ten years to build up a home purchase fund. If this fund is used for
this purpose, the proceeds also are tax free.

Finally, in 1973 Federal legislation authorized the creation of the
Federal Mortgage Exchange Corporation to trade in residential mort-
gages and stimulate the development of a secondary market. It is not in-
tended to become a major holder of mortgages.

IV. EXPERIENCE

A. Acceptance of Roll-Over Mortgages
The roll-over concept appears to have been well accepted for single.

family housing by borrowers and lenders alike. Government officials re
port virtually no complaints about refinancing provisions, even though in
terest rates have risen substantially in recent years. However, since NHt
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mortgages, which are government backed and involve low- to moderate-
income families, have just begun to roll over, it is quite possible that pres-
sures will develop since the rate change will be from roughly 9 1/2 percent
to 11 or 11 1/2 percent.

In the case of large-scale residential and commercial developments,
fixed mortgages matching the amortization period continue to be favored.
Apparently, borrowers prefer the fixed contracts due to fears that rent in-
creases will not match interest and price level increases, which has been
the case in recent years, and the dominant lenders for large-scale projects,
life insurance companies, prefer the longer-term contracts.

There is considerable pressure from some lenders to reduce the roll-
over period on residential mortgages to one year. Reasons for this have
not been clearly articulated but presumably, include the greater attraction
of one-year deposits and the fear that public resistance may develop to the
infrequent but potentially large increases with the existing instruments. It
has also been suggested that the one-year roll-over mortgage would be
more attractive to institutional investors. However, this appears to be at
odds with the behavior of at least one such group, the life insurance
companies.

B. The Behavior of Mortgage Interest Rates
As noted earlier, interest rates on term deposits and mortgages are de-

termined by market forces and are not limited by law. Generally, interest
rates on prime conventional mortgages have been one to one and one-half
percentage points above the rate on prime industrial bonds. Rates on
NHA mortgages have been below those for conventional mortgages but
the spread has been declining, especially with the introduction of private
mortgage insurance. Term deposits, the prime source of funds for mort-
gage lending, typically have been one-half of 1 percent below bond rates,
although the spread has been more volatile. Mortgage and deposit rates
for 1963 to 1973 are shown in Table 4.

Given the generally higher rates of interest in Canada compared to
the United States and the lack of restrictions on mortgage rates, these
rates have been above U.S. rates by a substantial margin briefly reaching
a peak of 12 percent in 1974.

C. Behavior of Housing Costs
Canada has experienced very rapid increases in housing prices in re-

cent years. The impact of increases on ownership costs has been ex-
acerbated by the effect of inflation and high interest rates on initial mort-
gage payments given the level nominal payment pattern (within each five-
year period) of Canadian loans. Table 5 illustrates the joint impact of
these forces on the total monthly carrying cost of quality adjusted
housing.

D. Developments in Mortgage and Housing Markets
The volume of mortgage financing has risen dramatically since 1966,

rising more than $23 billion to $40 billion by the end of 1973. This gain
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Table 4

INTEREST RATES ON NHA
AND CONVENTIONAL MORTGAGE AND TRUST

AND LOAN COMPANY DEPOSITS

Annual Averages - Percent

Mortgage Interest Rates

Period N.H.A.~

Deposit Rates

Demand 1 Year     5 Year
Con- and Term Term

ventional Savings2 Deposits2 G.I.C.s

1963 6.35 6.97 3.67 4.61 N.A.
1964 6.25 6.97 3.72 4.70 N.A.
1965 6.25 7.02 3.88 5.14 5.52
1966 6.83 7.66 4.00 5.83 6.06
1967 7.34 8.07 4.00 6.06 6.34
1968 8.64 9.06 4.00 6.79 7.01
1969 9.40 9.84 4.00 7.67 8.03
1970 10.06 10.45 4.00 7.96 8.52
1971 9.04 9.43 3.63 5.94 7.72
1972 8.95 9.21 3.50 5.89 7.62
1973 9.40 9.59 3.79 7.37 8.21

N.A. -- Not Available

Source: OECD Table I.B/04 & Bank of Canada Review, May 1974

~Mortgage rate for owner-occupied houses. Rates for rental units dip slightly.

2Savings deposit rates refer to chequable savings deposits only; both these rates are
based on a survey of a few large trust and loan companies, hence are "typical" rates. This
survey is conducted by Bank of Canada every month. These data are obtained from their in-
ternal documents.

reflects a substantial increase in new construction and a rapid increase in
the price of the existing housing stock.

Housing starts in the 1960s followed a cyclical pattern similar to that
of the United States, with a somewhat smaller percentage decline in 1966
but a larger one in 1969-1970. From 1971 to 1973 they were more stable
than in the United States. However, 1974 again witnessed a precipitous
decline, dropping from an annual rate of 286,000 units in January-Feb-
ruary to 165,000 in November.

Although it is impossible to adequately segregate the effects of supply
and demand factors on starts, several observations are in order. The re-
covery of housing following the 1969-1970 downturn can be attributed to
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Table 5

HOUSING PRICES, PAYMENT RATIOS,
AND TOTAL CARRYING COSTS

Housing Mortgage Index of      Total Consumer Relative
Price Interest Initial Cost Price Price

Index~ Rate Payments~ Index Index Index
(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)(5)

1963 100.0 6.87 100.0 100.0 100.0 100.0
1964 103.9 6.97 100.0 103.9 101.7 102.2
1965 109.0 7.02 100.0 109.0 104.3 104.3
1966 117.9 7.66 105.6 124.5 108.2 115.1
1967 123.4 8.07 109.5 135.1 112.0 120.6
1968 132.0 9.06 119.5 157.7 116.6 135.2
1969 142.4 9.84 126.5 180.2 121.8 147.9
1970 145.9 10.45 132.6 193.5 125.9 153.7
1971 152.1 9.43 i22.6 186.5 129.5 144.0
1972 162.1 9.21 120.3 195.0 135.7 143.7
1973 179.8 9.59 124.1 223.1 146.0 152.8

~Adjusted for size changes.

2Represents relative initial monthly payment on a new 25-year mortgage at current con-
ventional mortgage rate.

both supply and demand forces. On the supply side, the CMHC removed
ceilings on NHA loans and allowed them to be written on a five-year roll-
over basis. This made mortgages more attractive to lenders and brought
the chartered banks back into the market. On the demand side, the
CMHC instituted "high ratio" loans up to 95 percent and relaxed various
income tests.

Further positive measures, including private mortgage insurance,
buoyed the market into the 1970s. Price increases were substantial, but
again it is difficult to determine whether these had a dampening or
strengthening effect on demand.

The decline in starts in 1974 appears to have been primarily due to
demand forces. In contrast to the United States, there was little evidence
of credit rationing. In the current decline, multi-family starts are more af-
fected. This is attributed by observers to uncertainty about whether rental
rates will keep up with the inflationary expectations reflected in the high
interest rates and, perhaps, to some overbuilding. In the case of single-
family residences, the CMHC cut back on "high-ratio" mortgages to stem
price rises and this certainly had an effect. However, the initial carrying
cost factor, shown in Table 5, undoubtedly is a major contributing force.

V. SUMMARY AND CONCLUSIONS

The Canadian housing finance system with its roll-over mortgages
which allow a high degree of asset and liability matching for lenders and
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with no rate ceilings appears to have avoided the credit rationing, the dis-
intermediation and the accompanying squeeze on lender profits which has
plagued U.S. housing markets. However, given that the roll-over mort-
gages involve level nominal payment streams, the real time stream of pay-
ments for home purchases have bee,n seriously distorted by inflation and
high interest rates. The resultant rapid rise in the initial carrying costs of
housing has undoubtedly contributed to the current downturn in con-
struction activity.
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The Financing of
Housing in Finland

With Special Reference
to the Application of

the Index Clause

Pentti J.K. Kouri*
I. INTRODUCTION~

Finland provides an interesting case study since it adopted indexation
of financial assets in the 1950s, but abandoned it in 1968. The Finnish
system for financing housing is distinguished by the lack of a separate
mortgage market, th~ extensive government support of housing, the rela-
tively large downpayment requirement, the short period of amortization
of bank loans, the use of variable interest rate contracts, and in the years
1955 to 1968, the use of index clauses in loans and deposits. These fea-
tures of the housing sector reflect the structure of financial markets in
general. The bond and equity markets are unimportant, partly because of
tax treatment; and there is no short-term money market. The banking sys-
tem is the dominant intermediary and interest rates are institutionally rig-
id. Credit rationing is the main instrument of monetary control.

Despite the difficulties of financing the purchase of a dwelling, th~
share of owner-occupied dwellings is quite high in Finland by Europear
standards -- some 60 percent. The ownership of a dwelling is a very at.
tractive investment because of tax treatment, inflation and lack of alter.
native assets.

From this perspective indexation of financial assets may have helpe~
to channel savings to more efficient uses through the financial institutions
A judgment on this question is difficult, however, because at the sam
time the substantial tax benefits given to residential construction in th
1950s and early 1960s were gradually eliminated in the 1960s.

*Assistant Professor of Economics, Stanford University.

~No references are given in the text. A bibliography is provided at the end. The infc
motion on housing is largely obtained from a report of the National Housing Board pl
pared by M. Lujanen and S. Seppavaara. The author wishes to thank D. Lessard and
Modigliani for helpful suggestions. They are not, however, responsible for any errors th
remain.
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II. PRICE-LEVEL INDEXATION IN FINLAND

A. The Introduction of Indexation
Indexation of financial contracts was first introduced in 1945 when

the government granted index-linked bonds to the evacuees from the ce-
ded territories.2 There was really no alternative to indexation to solve the
problem of the evacuees since the government was in no position to com-
pensate in kind or in cash, and since rapid inflation was widely expected
after the war. After the indemnity loan the application of the index clause
began to spread to other sectors in the financial markets. The National
Pension Fund, private insurance companies and municipalities began to
issue index-tied loans. The government issued another index-tied loan in
1953 to those entitled to a redemption of the 1945 indemnity loan. In
1954 the government issued the first index-tied loan to the public. In the
following year the banks began to accept index-tied deposits.

Indexation of wage contracts was introduced already during the war,
and the practice continued throughout the post-war period of galloping
inflation and re-emerged in 1957-1958 and in 1964-1968. Agricultural
prices also were indexed during much of this period.

B. Mechanics and Extent of Indexation in Financial Markets
The banks introduced price-level indexed deposits for the first time in

May 1955. The main reason for the introduction of the index account was
that the banks felt that the persistence of inflation was affecting their de-
posit growth adversely, particularly because of the competition from
index-linked government bonds, first issued for public subscription in
1953. The banks also felt that it was their duty to protect the interests of
the savers -- the only group that was not organized in a pressure group.
At that time both wages and farm incomes were index-linked so that the
burden of inflation tended to fall heavily on those who had accumulated
financial assets.

The index deposits were tied 100 percent to the cost of living index.
The minimum deposit was 300 marks and the period of deposit 12
months. The rate of interest was at first 4.25 compared to 6.0 percent on
ordinary six-month deposits. Furthermore, unlike other deposits, indexed
accounts were not tax exempt. In 1956 commercial banks did not accept
indexed deposits, nor did any banks in the Helsinki region. Since 1956
was a year of high inflation, these banks lost customers to the savings and
cooperative banks. In 1957, a tax-free but only 50 percent index-linked
account was introduced with otherwise similar conditions] From January

ZThe nominal value of the so-called indemnity loan was 180 million marks, and it was
to be redeemed over ten years. The capital value was tied 100 percent to the wholesale price
of Finnish goods. Over the life of the loan the government paid 612 million in index
compensation.

3With 50 percent indexation the capital value of the asset is adjusted hy only one-half
of the percentage change in the price level.
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1959 to May 1963 new index-tied deposits were accepted only in the 50
percent accounts. The interest rate on these accounts was 0.5 percent be-
low the 5.0 percent rate on the ordinary six-month account. In these years
the public showed little interest in these accounts. The 100 percent ac-
count was reintroduced in June 1963 but it was only from May 1964
when the 100 percent account was made tax exempt that a rapid growth
in indexed deposits occurred. The 50 percent account was discontinued in
June 1966. The interest rate on the 100 percent account was 2.5 percent in
1964 and 1965 and 3.0 percent in 1967-68, compared to 4.5 percent on or-
dinary accounts. The index clause was abolished in April 1968 in con-
nection with the Stabilization Agreement.

The index compensation too,k the form of an adjustment in the capi-
tal value of the deposit. In practice the adjustment was made on basis of
the (full) percentage rise in the cost of living index from the month pre-
vious to the deposit to the month previous to withdrawal. The amount of
the deposit was not to be reduced if the cost of living index were to fall.

Bank loans were not directly index-tied, although some other fi-
nancial institutions did grant such loans. The share of all loans of the fi-
nancial institutions indirectly tied to the index fluctuated between 30 and
50 percent. The share of directly index-tied loans, mainly from other fi-
nancial institutions, was around 25 percent.

The main principle of indirect indexation was that the cost of index
premiums paid to depositors was borne equally by all borrowers. The sav-
ings banks and cooperative banks all indexed charges through their cen-
tral banks and divided the burden equally between individual banks and
borrowers. The proportion of index deposits was in general higher in sav-
ings and cooperative banks and hence their index charges were also
higher.

This way of indexing loans reduced the effect of inflation on the loan
rate quite considerably and except for periods of rapid inflation, the
charge was only 0.5 to 1.0 percent per annum even though inflation reach-
ed 11 percent in some years.

In 1954-55 most government bond issues had either a 50 percent or
100 percent index claim. From 1956 most new issues carried an index
clause, but only for 50 percent of the price change. The proportion of
index-tied loans in the total outstanding stock rose from 12 percent in
1954 to 76 percent at the end of 1967. The details of the form of index-
ation varied considerably. The cost of living index and the wholesale price
index were both used. On some loans only the interest was index-tied.
The index-tied bonds were tax exempt, with the exception of some issues
in 1961, 1962, and 1967. Local authority bonds were issued only on a
small scale and were generally 50 percent index-tied and mostly bought by
banks.

Most bonds sold by financial institutions from 1953 were 50 percent
index-tied. Several indices were used, including the sterling rate and the
export price index. Most of these bonds were taxable and were purchased
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by other financial institutions. Non financial firms were authorized to is-
sue index-tied bonds in 1957. In the 50s and the 60s most issues were
index-tied. Of the outstanding stock at the end of 1967, 23 percent was
index-tied. The stock of private bonds is very small compared to the sup-
ply of government bonds, less than 10 percent in 1967.

National pensions have been tied 100 percent to the cost of living
index since 1957. All employment pensions within the employment pen-
sion insurance system introduced in 1962 were 100 percent tied to the gen-
eral wage level. Table 1 shows the growth of both indexed and non-
indexed bonds and savings deposits from 1952-1967.

C. The Abolition of Index Clauses
After a period of steady growth in output and employment since 1959

-- only briefly interrupted in 1962-63 -- the Finnish economy moved to a
position of disequilibrium in .the balance of payments accompanied by
slow growth and increasing unemployment. To rectify this situation, the
markka was devalued by 24 percent in October 1967. The devaluation was
accompanied by a comprehensive stabilization program based on an
agreement signed by the biggest labor market organizations and the Cen-
tral Union of Agricultural Producers in March 1968, and an Economic
Special Powers Act passed by the parliament in April 1968. The sta-
bilization program comprised complete control of prices, an incomes pol-
icy limiting wage increases to growth in productivity, and abolition of all
index clauses with the exception of outstanding index-tied government
bonds, insurance policies and pensions.

It was generally agreed at the time that with indexation, the de-
valuation would only increase prices in proportion and would contribute
little to the desired change in relative prices. In the years preceding the de-
valuation, the rate of inflation in Finland exceeded the average inflation
rate in the main trading partners. With the exchange rate fixed, the prices
of internationally traded goods -- exports, imports and import-competing
goods -- increased only moderately. Wage rates and other wage costs in-
creased much in excess of productivity growth. In the sheltered sectors,
increased costs were passed on in the form of higher prices, while in the
open sectors price increases were limited by external competition. In con-
sequence, there was a shift in demand towards imported goods and a de-
cline in the profitability of industries in the open sector. This was reflected
in the increasing current account deficit. The devaluation - cure - incomes
policy succeeded in reversing this trend. The rate of price and wage in-
flation was moderate in 1968 and 1969, the current account went to a sur-
plus and the growth rate picked up towards the end of 1968.

It is not clear how much indexation contributed to the problems de-
scribed above. Only three index adjustments were made in the period 1959
to 1968 -- two 3 percent adjustments in 1964 and a 3 percent adjustment
in the beginning of 1968, after the devaluation. The three-year agreement
for 1966-68 provided for another adjustment in wage rates in December
1968 to compensate for a rise in the cost of living index in excess of 4
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percent. This increase did not take place because of the stabilization
agreement. The two 3 percent adjustments in 1964 were to a large extent
prompted by a tax reform which increased the prices of consumer goods
and lowered those of investment goods. It is likely that even without
indexation there would have been a pressure to compensate for the rise in
the cost of living index.

Another reason for the abolition of indexation in 1968 was that the
index premiums increased substantially before and right after the de-
valuation, both because of higher inflation and a rise in the proportion of
indexed deposits. In the beginning of 1968, the index charge added 2 per-
cent to the loan rate charged by commercial banks, and as much as 4 per-
cent to the loan rate charged by cooperative banks. It was felt that these
increases were inappropriate at a time when investment activity had come
to a standstill. It is not clear why lower interest rates could not have been
achieved if they were desired, by reducing the nominal rate rather than by
abandoning the index clause. Continuation of index claims in the fi-
nancial markets would have been difficult, however, without indexation of
wages, because the risk of price level changes would have fallen com-
pletely on the borrowers, and because it would have been regarded as un-
just by the wage earners who gave up the right for index compensation in
1968.

III. INSTITUTIONAL STRUCTURE FORTHE FINANCINGOF
HOUSING

A. An Overview of the Housing Situation
Some 60 percent of all dwellings in Finland are owner-occupied. Of

some 50,000 dwellings completed in 1970 two-thirds were in multi-story
buildings and one-third were single-family houses or rowhouses. The
dwelling density has declined steadily in the post-war years and reached
1.1 persons per room in 1970. Despite the improving housing standard, 25
percent of the population is still housed in units with two or more persons
per room. The housing stock is relatively young, some 65 percent having
been built since 1945.

The secular growth in the demand for housing services is related to
the increase in per capita incomes; to the significant regional and sectoral
movement of population from agriculture in the northern and eastern
parts of the country to the industrial and service sector in the southern
part of the country; and to the fact that the large age groups born after
the war began to enter the labor market and form families in the early
1970s.

B. Housing Investment in Relation to Total Saving and Investment
The share of gross savings in GDP has increased secularly in the post-

war years from some 25 percent in the early 1950s to more than 30 per-
cent in the 1970s. In the 1960s the household sector accounted for some
40 percent of the total saving, the corporate sector for slightly less than 30
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percent and the public sector for slightly over 30 percent. The share of the
latter two has been increasing in recent years at the expense of the house-
hold sector because of a shift in the share of disposable income increases
away from the households. The saving propensity of households has, how-
ever, increased moderately, as one might expect from the demographic
data given above. Part of this increase from the early 1960s has taken the
form of increases in social security funds (included in household saving).
According to estimates the household sector invested on average 80 per-
cent of its savings during the 1960s, mainly in housing, and as much as 90
percent during the residential boom of the early 1970s. The public sector’s
surplus was around 20 percent during this period. These two sectors were
not, however, able to finance the deficit of the corporate sector. With the
exception of two years after the devaluation the current account has been
in deficit every year from 1960. The deficit has been financed by long-
term foreign borrowing, a major part of which has been channeled
through domestic financial institutions.

Cyclical instability of investment has been a major problem in
Finland in the postwar years, but the housing sector has not been no-
ticeably more unstable than other components of fixed investment. One
reason why housing investment is not affected differently is that housing
loans are granted by the same institutions as all other loans.4

C. The Structure of Financial Markets
No data exist on the flows of funds between and within sectors but

most of the flows undoubtedly go through the financial institutions. Fi-
nancial markets in Finland are dominated by the banking system con-
sisting of two big and five smaller commercial banks, savings banks, co-
operative banks, the Post Office Bank and some smaller financial
institutions. There are no specialized institutions for financing housing.
The bond and security markets are poorly developed and there is no
short-term money market. The government dominates the bond market
Until the late 1960s, bonds issued by private firms were taxable, whih
government bonds and bank deposits were not. Although this differentia
treatment no longer exists, all private bond issues have to be approved b.~
the government. There is hardly any secondary trading in bonds, whiO
are typically held until maturity. The equity market is almost equally nat
row partly because tax treatment discourages equity financing. The own
ership of stocks is concentrated and the annual turnover very small.

4All components of investment have been prone to sharp cyclical fluctuations par~
caused by lagged response to sharp cyclical movements in export earnings. Finland is ave
open economy and hence the typical boom starts with a rapid growth in exports, i~
provement in the balance of payments, and an increase in the monetary base. The multipli
effects, together with the expansionary monetary impulse, transmit the boom to other sectc
in the economy. As investment and purchases of consumer durables pick up, the current
count begins to deteriorate. The increasing deficit has tended to coincide with a slowdown
exports. Both of these factors contribute to the slowdown of the boom, Monetary and fis
policies traditionally have not been very successful in offsetting the destabilizing effects
export fluctuations.
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A further characteristic of the financial markets is the institutional
rigidity of interest rates and the prevalence of credit rationing as the main
instrument of monetary policy. The discount rate of the Bank of Finland
was fixed at 7 percent from 1960 to 1971. The interest rate on six-month
deposits was fixed at 4.5 percent from 1959 to 1968. The average lending
rate of banks has also been historically stable except for changes resulting
from the index change described above.

D. The Financing of Housing
The three main sources of financing of housing are the banking sys-

tem, the government and the households themselves. After the war the
government subsidized as much as 70 percent of new housing construction
mainly because of the problem of resettling the evacuees from the ceded
areas. The share, however, declined steadily to only 25 percent in 1963. In
the late 1960s it again increased substantially and in 1970 44 percent of
new dwellings produced were partly subsidized by the government. In
total some 16 percent of all loans granted for housing were from the gov-
ernment in 1970. The banks’ share of the total was 42 percent and the
share of self-financing 31 percent. A detailed description of the sources of
housing loans is given in Table 2.

IV. GOVERNMENT SUPPORT OF HOUSING

A. Main Form of Support and Intervention
Presently the main form of state support to housing is the granting of

low interest loans to specific buildings or on a personal basis. At present
50 percent of housing production is supported by low interest government
loans.5 These loans are administered by the National Board of Housing
which is under the Ministry of the Interior. The second form of gov-
ernment support is the granting of housing allowances for needy families
with children and for the elderly. In the 1950s and early 1960s the main
form of support to housing took the form of extensive tax privileges, in
particular exemption of rent and capital value from taxation. They were
eliminated by the laws of 1962 and 1966 and in 1973 all tax privileges
were abolished. Rent control was enforced in the postwar years but has
not been in force since then except for the period of price freeze after the
1967 devaluation. The government engages in housing production only to
the extent that housing is needed for state employees.

Local authorities support housing in the form of loans and build rent-
al units themselves. The municipal authorities also participate in the over-
all planning of housing policy with the National Housing Board.

The Bank of Finland participates in housing policy by its recommen-
dations to the banks concerning the priority to be given to various forms

~State housing loans comprised some 70 percent of all government lending in 1970,
roughly 4.3 percent of total expenditure.
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Table 2

FINLAND, LOANS GRANTED FOR
HOUSING PRODUCTION IN 1970

Millions
of Marks Percent

Commercial banks
Savings banks
Cooperative banks
Postal Bank
Mortgage credit institutions
National Pension Institute
Insurance companies
Pension foundations
Pension funds
Municipalities
Churches (individual congregations)
State budgetary funds
Industry and business enterprises,

construction industry
Self-financing by individuals

515.7 17.2
395.3 13.2
206.4 6.9
130.8 4.4
34.4 1.1
3.8 0.1

133.4 4.4
8.5 0.3

35.9 1.2
60.9 2.0
11.3 0.4

466.1 15.5

66.9 2.2
930.6 31.1

3,000.0 100.0

Source: Lujanen and Seppovaara, Asuntotuotannon Rahoitus, Asun-
tohallitus, Tutkimus-ja suunnitteluosasto, Sarja A:7, page 16,
table 3.

of loans. These recommendations are not, however, binding. The Central
Bank has also granted special credits to the banks to be used for housing
production loans.

B. Low Interest Loans and Allowances
The government gives loans for owner-occupied dwellings or for the

construction of rental dwellings. The former consist of the so-called basic
loan and additional loan. The basic loan can be given to a housing corpo-
ration for the construction of a house or to an individual for the con-
struction of a one-family dwelling or the purchase of shares in housing
not otherwise supported by a government loan. A government loan may
amount to a maximum of 30 percent of the building costs (which have to
be approved by the National Housing Board). The interest rate is 3 per-
cent and the amortization period is 25 years for the loans to housing cor-
porations and 15-25 years for loans to individuals.

The additional loan is granted to low-income families who wish to
purchase a dwelling in a house already supported by a government loan.
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The loan is limited to a maximum of 30 percent of building cost. It is in-
terest-free for the first eight years and amortization begins in the ninth
year. The length of the loan, a maximum of 25 years, varies with the in-
come, property, and family circumstances of the individual.

Those who cannot afford to buy a dwelling with this government sup-
port can either rent an apartment or a government-subsidized house or
purchase a dwelling in a state-subsidized housing cooperative. For such
cooperatives -- few of which are in existence -- the loan conditions are
less stringent than for ordinary loans.

Rental dwellings supported by government loans are constructed by
local authorities, insurance companies and corporations, and they are
mainly built for low income families. The proportion of government sub-
sidized rental dwellings constructed in recent years has been very large.

Given the attractive terms of government loans it is clear that they
have to be rationed. Eligibility depends on the income, property, and
housing need of the applicant. All applicants need to be approved by the
Housing Board. It is also obvious that the price and occupancy of state-
subsidized dwellings have to be controlled. Since 1970 it has been possible
for occupants of subsidized dwellings to sell their dwelling at the market
price after the state loan has been fully repaid. This change became neces-
sary to facilitate mobility of labor and movement of families to larger
units. A person who sells his dwelling is no longer entitled to a gov-
ernment loan.

In addition to loans the government gives housing allowances to
needy families with children and to the elderly. The purpose of these al-
lowances is to reduce the share of rent in monthly income. The maximum
allowance is 70 percent of the rent. In addition the recipients of gov-
ernment loans receive supplementary loans from the banks with much
longer amortization periods than in the case of private housing loans.

C. Tax Treatment
The main form of government support to housing in the 1950s--and

early 1960s was the granting of all kinds of tax concessions. In the laws of
1948, 1953, 1958 and 1962 dwellings and shares in housing corporations
were exempted from state and municipal taxes for the years 1948-1972.
The tax exemption was limited to new owner-occupied dwellings in 1962.
The favorable tax treatment of existing dwellings was phased out by 1966,
and of all dwellings by 1973. The imputed income from the occupancy of
owned dwellings was subject to income taxation until June 1973. There-
after it has been exempt for dwellings whose tax value does not exceed
100,000 marks -- 3 percent of the exceeding value is subject to income
tax. Since 1972 profit from the sale of a dwelling has been tax exempt
provided the owner has occupied it at least for a year and buys a new
dwelling within a year.

These concessions do not apply to second dwellings or summer cot-
tages. The interest on loans used to buy single-family dwellings is ex-
empted from state and municipal taxes (before 1973 the exemption from



FINLAND KOURI 153

municipal taxes was limited to owner-occupied dwellings). However, this
exemption is now limited to the deduction of interest from income taxes
-- 15,000 marks for housing loans and 5,000 marks for other loans.

No studies exist which would measure the total impact of these tax
concessions. The evidence for the 1950s and early 1960s suggests that sub-
stantial benefits occurred to those who could afford to invest in housing
-- in particular at times of high inflation. Given the fact that similar tax
exemptions were not granted to other forms of investment the policy
tended to favor private housing at the expense of other investments.
When the tax benefits were reduced, there was a noticeable increase in the
growth of savings deposits, in particular after index-tied deposits were
made tax exempt in May 1964.

V. SELF-FINANCING OF HOUSING

The main problem in the financing of housing is the large down-
payment requirement and the short amortization period, particularly for
those who do not receive state loans. In order to purchase a dwelling, an
individual has to save for a number of years before he is eligible for a
bank loan. According to a survey conducted in 1970, the average age of a
house buyer is 42.9 years in the case of buyers who receive no government
support and 36.3 years in the case of those who receive government sup-
port.6 The survey also reveals that the average age of a housebuyer varies
inversely with income. Furthermore it appears that the share of self fi-
nancing also decreases with income. This may reflect the fact that the
banks are more willing to lend to individuals with high incomes. Part of
the explanation may also be that the short amortization period forces
lower-income families to reduce bank borrowing in order to be able to
handle the repayment in a short time period.

The main remaining tax incentive now is the right to deduct interest
payment from income tax, while the imputed rent is not counted as in-
come. There is no question that this implies a substantial transfer pay-
ment, especially to those who are in high income brackets because of pro-
gressive income tax. The main allocative effect of this tax policy is to
increase the share of owner-occupied dwellings.

VI. HOUSING LOANS FROM FINANCIAL INSTITUTIONS

As is evident by now there is no mortgage market in Finland. Hous-
ing loans are granted by banks much in the same way as other loans. The
share of housing loans of total bank lending is around 25 PTercent being
much higher in the case of savings banks, 43 percent in 1970. There is no

6Lujanen and Vanhanen, op. cito, pages 36-47.

7This was relevant during the period of indexation since the savings banks also had ~
larger proportion of indexed deposits, which probably meant that a disproportionately larg
share of index premiums was charged from housing loans.



154 NEW MORTGAGE DESIGNS

standard mortgage contract. The loans to individuals or corporations that
receive government support are of relatively long-term maturity, more
than 80 percent over 20 years in 1970. However, loans to individuals or
corporations that do not receive such support are of much shorter maturi-
ty, more than 50 percent of them less than ten years. The practices regard-
ing amortization vary but often the annuity method is applied. There is
no evidence whether the banks allowed smaller repayments at the time of
index changes.

The downpayment for private loans is very high; it can be as high as
80 percent. In general, banks grant a so-called reciprocal loan for one-half
of the amount saved by the borrower. In these cases the self-financing re-
quirement is some 40 percent of the cost of the dwelling and the period of
amortization from five to ten years.

The interest rate on mortgages is tied to the general level of interest
rates and it tends to be in the first or second lowest category. The loan
rates are determined, within a margin, by the discount rate of the Bank of
Finland. As was already pointed out, the discount rate has been changed
rather infrequently. The loan contracts are variable-rate contracts. When-
ever the discount rate is changed, all loan rates change with it. The inter-
est rate level has generally been below the market clearing level. There ap-
pears to be no differentiation of loan rates according to risk and maturity
of the housing loan. The available supply of loanable funds has been ra-
tioned to competing claimants with preference for investments in the ex-
port and import sectors and especially in recent years for housing. To
some extent, of course, the banks can change the effective loan rate by
changing the self-financing requirement or by adjusting the amortization
period. No evidence exists on the extent of these practices, however.

VII. SUMMARY AND CONCLUSIONS

Finland’s experience with and eventual abolition of indexation in fi-
nancial markets neither proves nor disproves the merits claimed for index-
ation. Its implementation left much to be desired, and its abandonment
can be traced directly to a much broader set of issues facing small open
economies.

The response of investors certainly revealed a preference for indexed
assets. It is difficult to conclude much more on the beneficial effects.
Nothing can be said about the effect on the rate of saving without a care-
ful analysis of the effects of a multitude of other factors -- such as de-
mographic changes, development of the social security system and changes
in the distribution of income. There is clear evidence that the share of
indexed assets in the total of financial assets was responsive to changes in
the rate of inflation. Although the share of bank deposits to GDP has in-
creased steadily in the post-war years, it would not seem that the years
1955 to 1968 were exceptional. After 1968 most funds in indexed accounts
were placed in new high interest accounts, which have grown rapidly ever
since.
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However, the basic problems of the financial system were not cor-
rected by indexation except to the extent that some element of flexibility
in the interest rate was obtained. Tax treatment continued to discourage
efficient allocation of investment between sectors and credit rationing con-
tinued to be important in allocating credit to established customers.

With reference to housing, the main arguments for indexing mortgage
contracts are that the typical fixed-interest, level-payment mortgages cause
a disproportionate share of amortization and interest payments to fall in
the beginning years when the borrower is least able to afford large pay-
ments on housing, and that indexation of deposits will help steady the
flow of funds to the financial institutions financing mortgages and also re-
duce the risk to the intermediary caused by changes in the short-term rate
of interest due to changes in inflationary expectations.

In the case of Finland, neither of these arguments applies. First of all,
all mortgage contracts have a variable interest rate. Secondly, the index-
ation of mortgage loans was indirect and its incidence quite random. Not
only did it depend on the rate of inflation in the economy, but it also de-
pended on the portfolio preferences of depositors. The only potential
benefit to the borrower was that the system may have increased the avail-
ability of loans to the home buyers, but even that is not clear. There is no
evidence that the downpayment requirement declined, or that the amor-
tization period was lengthened. The extent of government sapport if any-
thing increased during this period.

The use of variable rates is understandable when there are substantial
variations in the rate of inflation and no indexation. One may argue that
the borrowers can more easily hedge against changes in the rate of in-
flation because the change in nominal income is quite closely correlated
with the rate of inflation. Why the use of indexation did not result in the
use of fixed interest loans of longer maturity is somewhat of a puzzle.
One reason could be the fact that a short amortization period, like the
downpayment requirement, increases the effective cost of loans and is
therefore a substitute for a m.arket clearing interest rate.
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Price-Level-Adjusted
Mortgages in Israel

Alex Cukierman*
I. INTRODUCTION

The high rates of inflation that characterized the Israeli economy dur-
ing the early fifties brought the flow of financial savings to an almost
complete standstill. In an attempt to re-open this channel of funds, the
government and private investors started offering financial obligations
that were denominated in some constant purchasing power unit.1 The out-
standing principal and the remaining interest payments were adjusted peri-
odically in line with a price level index. The most commonly used indices
were the consumer price index (C.P.I.) and the price of the U.S. dollar in
terms of the Israeli pound. By the mid-fifties, almost all of the long-term
capital raised through bonds by the government or financial inter-
mediaries was linked to the dollar, the C.P.I., or some combination of the
two. As a result, users of funds were required to repay their loans with
similar linkage stipulations. The same was true in the housing mortgage
market. Virtually all new mortgages from the mid-fifties were linked to
one or both indices.

II. DESCRIPTION OF MORTGAGE INSTRUMENTS

Since price-level-indexation arrangements varied over time in response
to changes in political and economic forces, we start this review with a
short historical description of the developments in this area, in order to
provide a clearer perspective.

*Lecturer in Economics, Tel-Aviv University. The author would like to thank, without
implicating, Jacob Bach, Ernest Lehman, Moshe Kahn, and Ezra Blass from the General
Mortgage Bank, Jacob Aldoby, Giora Gazit, Abraham Lifshitz and Nachman Meyudovnik
from the Treasury, Shmuel Allon from "Tfahot," Ephraim Kleiman from the Hebrew Uni-
versity and Victor Medina from the Bank of Israel Research Department.

~This tendency was probably encouraged by an old Ottoman law which put a legal ceil-
ing on the interest rate, thus preventing the nominal rate of interest from adjusting to the
rate of inflation.
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A. Introduction of Alternative Mortgage Instruments and Historical
Review

Price-level-indexed mortgages appeared around 1956; they prevailed
until 1967-70, when they were gradually discontinued owing to a series of
governmental decisions.2 The February 1962 devaluation of the Israeli
pound (IL.)3 was a turning point in the history of mortgage indexation.
Until that devaluation, the borrower could choose (at the time he got the
mortgage) between linkage to the C.P.I. and linkage to the U.S. dollar.
Since the C.P.I. increased monthly and devaluations of the pound oc-
curred infrequently, linkage to the dollar did not involve frequent adjust-
ments in the mortgage payment -- but did involve the risk of a big ad-
justment when the rate of exchange did change.

Up to 1962, most borrowers chose linkage to the dollar; only a
minority chose linkage to the C.P.I.4 At the February 1962 devaluation,
borrowers with dollar-linked mortgages saw the value of their obligations
increase by-66 percent overnight. This unleashed an outcry which brought
about a revision in the terms of both existing and new mortgages. Basic-
ally all post-devaluation new mortgages became linked to the C.P.I., and
homeowners with existing dollar-linked mortgages could, under certain
conditions, convert the dollar linkage to indexation to the C.P.I. These
changes were introduced by governmental decision, and the government
covered the resulting losses to the mortgage banks.

Most borrowers with dollar-linked mortgages chose to convert to
C.P.I. linkage so that by 1963 most mortgages were index-linked. By
1964, however, political pressures from various beneficiaries of gov-
ernment or government-subsidized long-term loans resulted in the gradual
replacement of linkage, by a fixed premium on agricultural and industrial
loans. At first, the mortgage market was unaffected by these tendencies.
The C.P.I. indexation prevailed -- but the lag between increases in the
C.P.I. and in actual linkage payments grew longer, decreasing the effec-
tive linkage rate below 100 percent.

In 1965, a governmental commission (the Sherman Commission) rec-
ommended using the cost of living allowance (C.O.L.A.) instead of the
C.P.I. as the reference index for mortgage linkage, on the ground that it
yielded better synchronization between increases in wages and increases in

2But mortgage banks continued to raise capital by issuing bonds linked to the C.P.I.
We shall return to this point in the section on "Experience."

3From IL.I.80 to the dollar to IL.3.00 to the dollar.

4This was due mainly to the preference of bond buyers who supplied the mortgage
funds for the dollar linkage. In order not to take unnecessary risks, the mortgage banks
pushed the dollar-linked mortgage harder, even though the borrower could choose the type
of indexation. Their success is probably explained by the lack of financial sophistication of
the population at that time, and its strong preference for delaying linkage payments into the
future. Whenever the borrower did not specify his preference (and this was common), the
bank chose the dollar-linkage for him in order to "save" him immediate linkage payments.
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mortgage payments.~ During 1966 and part of 1967, new mortgages were
usually linked to the C.O.L.A. In 1967, a government decree replaced the
linkage clauses with a 3-4 percent annual premium on. most new gov-
ernment-regulated mortgages. During 1968 and 1969, this arrangement
was extended to existing mortgages as well, and all new mortgages (in-
cluding those from private sources) switched to this arrangement. Bor-
rowers with existing mortgages gradually converted their linked mortgages
to the new unlinked ones; by the beginning of the seventies, the out-
standing stock of linked mortgages was reduced to a relatively small bal-
ance that is still shrinking. However, mortgage banks continued to raise
capital with index-linked bonds. The risk that their obligations would in-
crease faster than their assets was assumed by the government, which took
upon itself the obligation to cover the cost of linked borrowing, provided
that the mortgage banks observed some constraints pertaining to the size
of the mortgages which they granted from these funds.

With the increase in the rate of inflation well above 3-4 percent in the
beginning of the seventies, the demand for unlinked mortgages soared.
However, the supply of government-regulated mortgages did not respond
to the demand, owing to the Treasury’s power to abstain from insuring
mortgage banks if they did not follow governmental instructions.

Linked mortgages are still available today, but, in view of the present
high rate of inflation and the availability (though in limited amounts) of
unlinked mortgages, hardly any new linked mortgages are being asked for.

In all cases, the initiator of the changes in mortgage conditions was
the government, which responded to various public pressures. Whenever
the changes involved taking some of the load from the holders of existing
mortgages, the government assumed all resulting losses to the mortgage
banks.

B. Price-Level-Adjusted Mortgages -- Main Features

At the time the mortgage is granted, the interest and principal pay-
ments are usually spread over the life of the mortgage so as to yield equal
payments before indexation. Actual payments are determined by in-
creasing the fixed repayment by the rate of increase in the reference index
(usually the C.P.I.) from the base period to each repayment period.

There are substantial differences between mortgages from private and
governmental sources with respect to maturity, contractual rate, lags in
the adjustment mechanism and length of time between payments. The
terms of government-subsidized mortgages are determined mostly by the
degree of subsidization that the government wants to grant the mortgagor.
Therefore, the following discussion distinguishes between private and gov-
ernment mortgages.

5Virtually all wage contracts in Israel are linked to the C.P.I., but actual cost-of-living
allowances are paid just once or twice annually only if the C.P.I. increased 5 percent since
the last increase in the C.O.L.A. As a result there are short-run differences between the two
indices.
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Mortgages from Private Sources. The contractual rate is usually 8
percent, which, for at least part of the period, is also the maximum rate
allowed legally. The linkage applies to both principal and interest. The
mortgage is usually for a period of 10 to (at most) 15 years.

Prior to the 1962 devaluation, payments were adjusted monthly ac-
cording to the increase in the C.P.I. from the base period to the current
one.6 After the 1962 devaluation, payments were set six months at a time
to the increase in the C.P.I. over the preceding six months (including ad-
justments for indexation which should have taken place during the six-
month period) and broken into six equal monthly payments. After the
mid-sixties, the lags in indexation charges grew longer as part of the grad-
ual abolition of indexation.

Mortgages from Governmental Sources. Since the government uses
the term of mortgages as a policy instrument to achieve varying degrees of
subsidization, there is a wide variation in the terms of those mortgages.
The contractual rate varies between 3 and 8 percent. Maturity is usually
longer than in private loans, and varies between 15 and 30 years. In some
cases, only a certain percentage of the loan is linked.

For government mortgages the lag in adjustment to the C.P.I. was
larger than in private loans and in many cases the adjustment was made
only if the C.P.I. had increased a specified percentage, usually 5 percent,
since the last adjustment.

C. Tax Treatment

Landlords are allowed to charge interest and linkage charges on inter-
est as expenses for tax purposes.

According to the Income Tax Ordinance until the end of the sixties, a
homeowner who lived in his own home had to impute to his income for
tax purposes the value of the services he got from the home. Against this
income, he was allowed to charge expenses of interest and linkage charges
on interest from any mortgage used to finance the house. In practice,
most such homeowners did not impute the value of the housing services
and did not claim the interest expenses:

D. Mixed Government-Private Funding of Loans

In many cases, the mortgagor eligible for government help got a loan
financed by some composite of government and mortgage bank funds.
The loan was administered by the mortgage banks. However, by agree-
ment between the government and the mortgage banks, the mortgagor re-
paid the bank first -- usually within a ten-year period -- and only then
started paying the government loan. Since both the contractual rate and

6This procedure had the psychological effect of surprising people unpleasantly each
time they went to pay.
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the percentage linkage of the portion from the mortgage bank’s funds
were higher than in the portion financed by government money, the mort-
gagor usually had a larger monthly payment (before linkage) during the

7first ten years.

III. INSTITUTIONAL STRUCTURE OF THE SYSTEM FOR
FINANCING OF HOUSING

A. Position of Mortgage Lenders

Over 95 percent of all mortgage loans in Israel are made by mortgage
banks. The rest is insignificant, and comes mostly from insurance com-
panies and private builders.

Most mortgage banks are public corporations whose shares are held
by commercial banks, the government and the general public. The mort-
gage industry is highly concentrated; the four largest mortgage banks hold
over 85 percent of the combined assets of the mortgage banks. The gov-
ernment has a controlling interest in the largest mortgage bank. Each~ of
the other three large mortgage banks is affiliated with one of the three lar-
gest commercial banks which dominate the commercial banking business.

Table 1 summarizes the relative position of mortgage banks in the Is-
raeli financial structure in terms of their share in the total assets of the fi-
nancial system. During the fifties, their share hovered around 4 percent; at
the beginning of the sixties, it climbed swiftly to around 12 percent, and
stabilized there throughout the sixties. Since the beginning of the sev-
enties, their share has been declining as a result of government restrictions
designed to dampen the boom in the construction industry.

Relation of mortgage lenders to others. Long-term savings from the
private sector are channelled mainly into provident funds (social insurance
funds), insurance companies, and Treasury bonds for the government’s
development budget. These funds are then re-channelled (either directly or
through the purchase of bonds) to develoPment banks which specialize in
long-term financing of various sectors of the economy such as agriculture,
industry, tourism or construction and to mortgage banks which specialize
i_n providing credit for housing short-term funds flow through the banking
system.

B. Assets and Liabilities of Mortgage Banks

The assets and liabilities of mortgage banks are summarized in Table
2. The bulk of the assets is accounted for by loans against mortgages, plus
deposits with the Accountant General at the Treasury. This last item re-
quires some clarification: The Israeli Government uses the mortgage

7Government loans in these cases usually had amortization periods of between 20 and
30 years.
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banks (as well as the other intermediaries that allocate funds to the real
sector) as channels for some of the government bonds issued to the pub-
lic. According to this arrangement, the mortgage bank issues bonds bear-
ing its name and deposits the proceeds with the Accountant General, who
guarantees the bank the same terms that the bank offered to the bond
buyers, plus a commission.

On the liabilities side, the major item is government deposits ear-
marked for loans. Through these deposits, the government supplies the
mortgage banks with funds for various groups that the government wants
to subsidize. Naturally, the terms of these mortgages are determined by
the government (and not necessarily in line with the price that the gov-
ernment pays to secure the funds for these mortgages). The other deposits
earmarked for loans are similar: they are mostly deposits by various
builders and contractors earmarked for mortgages to their customers. In
both cases, the mortgage banks handle the paperwork but do not de-
termine either the terms or the allocation of the funds; these decisions are
made by the depositors.

The mortgage banks do have some discretion with respect to the
funds that come from the issuance of long-term bonds which are not for
the Accountant General, and from ownership capital. However, even here
there is a certain degree of government intervention that will be discussed
at some length in the next section.

There is little asset diversification by the mortgage banks. This is due
to the high proportion of asset composition that is determined by de-
positors, particularly the government, and to the fact that the major risks
which face the banks are either eliminated or assumed by the government.

The two major risks are:
1. default by the borrower.
2. losses as a result of different rates of return on assets and

liabilities.
The first risk is minimal -- because the mortgage banks lend a max-

imum of 40 percent of the value of the mortgaged asset, and only against
a first mortgage. Since 1967-69, the second risk has become ~ather serious,
at least in principle, because the mortgage banks borrow through linked
bonds and lend with no linkage clauses.

After the abolition of linkage on mortgages, with no similar abolition
on long-term bonds issued by the mortgage banks, the government as-
sumed the responsibility of paying the linkage charges to the banks -- in
exchange for a 3-4 percent premium from the banks, provided that the
banks observed certain restrictions on the use of these funds. Hence, the
second risk has also been shifted away from the mortgage banks.

C. Forms of Government Intervention in Mortgage Markets

Housing construction, in Israel is a leading industry. Its activity
closely impinges on issues of social policy and on the goal of population
dispersion. Being a country of large and erratic immigration, Israel often
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found itself with the need to provide dwellings quickly for waves of im-
migrants. This put a severe strain on the private construction industry. To
alleviate this strain, the government formed several large government-
owned construction companies soon after the establishment of the State in
1948. Their major task was to build for newcomers, but they gradually ex-
panded into building for all segments of the population.

Hence, the government intervenes in both the real side of building
and its financing. However, a substantial portion of construction, particu-
larly the more expensive, is handled by the private sector. The relative im-
portance of government versus private construction can be appraised from
the tables on housing in the statistical record.

Direct and Indirect Government Financing of Mortgages. The gov-
ernment intervenes in the mortgage market directly by owning a majority
interest in the largest mortgage bank, which executes, to a large extent,
government policy on mortgage terms and allocation. The government
also deposits its funds with large private mortgage banks, and instructs
them to follow the government’s policy directions on terms and
allocation.8

The government also determines, to a substantial degree, the terms
and allocation of mortgages from the mortgage banks’ own capital by
making ad hoe financial package deals with the banks. In such deals, the
Treasury would deposit a substantial amount of money with a particular
mortgage bank earmarked for loans (on which the bank would make a
commission) on the condition that the bank allocate a specified pro-
portion of its own funds for the same purpose. The bank would charge its
customers more on loans from its own capital, but the allocation would
be made according to the government’s guidelines.

In addition to these interventions, on several occasions the gov-
ernment has changed the terms of both new and existing mortgages from
the banks’ own sources. Striking examples of such interventions are the
replacement of dollar-linked mortgages by C.P.I.-linked mortgages, and
the gradual replacement of linkage by a higher interest rate. In both cases,
the government ultimately had to assume the position of the borrower
with respect to the mortgage banks; the latter had to be covered, since
their obligations remained linked to the dollar in the first case and to the
C.P.I. in the second. The mortgage banks passed on to the government
all the payments from the borrowers who opted for index linkage in the
first case, and for a higher fixed interest rate in the second. The gov-
ernment, for its part, paid the mortgage banks according to the original
linkage terms of the loans; this amounted to a subsidy to most of the pre-
viously linked mortgagors.

8These funds originate in the government’s development budget, which is financed
mostly by long-term bonds issued by financial institutions,
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Since 1967-68, all new mortgages from both government and private
sources have been unlinked. However, the mortgage banks continue to
mobilize most of their own capital by issuing C.P.I.-linked bonds. In
order to cover the banks, the government offered them reimbursement of
their linkage payments if they observed certain restrictions in the use of
the funds and paid the Accountant General a 3-4 percent premium. This
premium was raised, with a very long lag, as the rate of inflation accel-
erated in the early seventies and attained 8 percent at the margin recently.

In some instances, the Accountant General makes short-term ad-
vances to the banks, and also pays them the bond rate linked interest plus
commission for any short-term funds they care to deposit with him.
Hence, the Accountant General performs some (but not all) of the func-
tions of the Federal Home Loan system in the United States.

Government Intervention in the Markets for Long-Term Bonds and
Savings Deposits. The largest portion of mortgage banks’ funds is mobil-
ized through long-term bonds usually maturing in 10 to 17 years. The
government intervenes in this market in several ways. First, it sells its own
bonds and deposits part of the proceeds, earmarked for loans, with the
mortgage banks. Second, it grants tax benefits and a government guar-
antee to some long-term bonds issued by the mortgage banks.

Hence the government assumes part of the role of the FSLIC 9 in the
United States by insuring some of the mortgage lenders’ obligations; how-
ever, the bulk of these obligations are long-term linked bonds rather than
savings deposits. Most savings depos~ts in Israel are administered by com-
mercial banks which have to invest them in long-term government bonds
or in "approved" long-term bonds issued by various financial institutions
(including mortgage banks). By giving or denying its approval to particu-
lar issues, the government can increase or decrease the market facing par-
ticular financial intermediaries. Usually, the bonds of the larger mortgage
banks are "approved."

Tax Benefits. The government grants tax benefits at various stages of
the saving process. First, all receipts from principal adjustments on long-
term bonds and savings deposits are tax free.~° Savings deposit interest,
and linkage payments on interest, are also tax free. Most long-term bonds
issued by mortgage banks are exempted from tax on interest and linkage,
or carry a maximum tax of 25 percent.11

9As a result of the recent default of the British-Israeli Bank, a bill proposing the estab-
lishment of a Deposit Insurance Corporation to insure all deposits of up to IL.25,000 is be-
ing considered by the Israeli Parliament.

~°However, linkage payments received by mortgage banks and other financial inter-
mediaries are considered to be regular taxable income.

~lThis is a substantial benefit in a country in which the tax structure climbs rather
quickly to a marginal tax rate of 70 percent.
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Until the early seventies, homeowners, occupying their home could
deduct interest charges plus linkage on interest, but only against the im-
puted income originating in home ownership. Such deductions are still al-
lowed to landlords.

Interest Subsidies. The government grants various interest subsidies to
mortgagors. These subsidies have taken the form of a low direct interest
rate, a larger amortization period, a proportion of indexation lower than
100 percent, lags in the payments of indexation charges, and retroactive
cancellation of dollar linkage and C.P.I. indexation charges.

After 1962, the forms of subsidization changed. For example, in
mortgages for new immigrants, linkage charges were forgiven if the loans
were paid off during the first five or ten years. During this period no in-
terest or amortization payments were due. If the loan was repaid during
this period, the accumulated interest payments were due from the bor-
rower; if it was not paid off, the accumulated interest plus 35 percent of
the linkage charges due for the initial period was added to the principal
and from that time on, this total was fully linked.

After the cancellation of linkage, subsidies usually took the form of a
low nominal interest rate and a long amortization period.

IV. EXPERIENCE

Part II, Section A gave a historical overview of the introduction of
changes in and elimination of mortgage indexation. The focus here is
mainly on the benefits and problems of the various mortgage instruments,
and on major political interventions that brought about changes in the
instruments.

A. Major Political Intervention and Changes in the Terms of Existing
Mortgages

The introduction of linked mortgages in the mid-fifties was motivated
by economic forces and backed by the government, which appointed a
special committee that recommended linking a wide array of financial as-
sets and liabilities -- including the assets and liabilities of the mortgage
banks.12 The .1962 devaluation, which found most mortgages linked to the
U.S. dollar, unleashed an outcry that soon pressured the government into
providing some form of relief.

The experience of the public with dollar-linkage, as well as the total
abolition of linkage on loans to various other sectors of the economy,
raised the question of abolition of linkage on mortgages as well. Fol-
lowing some of the recommendations of the Sherman Commission ap-
pointed in 1965 to investigate this problem, the government started by

~2See "Report of the Lehman Committee," 1955 and 1959.
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freeing some of the most recently granted mortgages from indexation.
However, once this precedent had been set, most existing indexed mort-
gages were given similar options -- and most were substituted for un-
linked mortgages with a higher fixed rate of interest. In all cases, the re-

13sulting risks were shifted to the taxpayer.

B. Lessons and Proposals for the Future

Several lessons may be drawn from this experience. First, one of the
major elements that unleashed popular resistance to mortgage indexation
was the lack of synchronization between increases in salaries and increases
in mortgage payments. This was particularly striking after the 1962 de-
valuation, when both the principal balance and the periodic payment in-
creased overnight by 66 percent with no matching increase in wages. This
moved the Sherman Commission to recommend that mortgage payments
be increased only when a C.O.L.A. is actually paid, since there is a diver-
gence between increases in the C.O.L.A. and increases in the C.P.I.

The lack of synchronization between wage increases and indexation
increases in mortgages seems to have been at the root of the wide re-
sistance to mortgage indexation which eventually caused its abolition. It
follows that indexation may have been more durable and bearable if the
reference index used had been some index of wages rather than an index
of prices.

C. Other Benefits and Problems of Indexation

Benefits. The main benefit that indexation of the assets and liabilities
of financial intermediaries brought about was the renewal of the flow of
financial savings to construction and other industries. This was particu-
larly striking in the early fifties, when the rate of inflation reached 60 per-
cent per year. Before indexation, the flow of financial savings and the
new-issues market dried up completely; with the introduction of index-
ation of long-term bonds, the new-issues market reopened -- and ever
since has been a substantial source of funds for mortgages.

A related benefit of price-level indexation is that it reduced the vol-
atility of savings inflows to mortgage banks and other financial in-
stitutions. Although mortgage bank assets and liabilities are quite closely
matched -- long-term mortgages backed by mortgage bonds -- they do
attract some funds in the form of savings deposits. Since these deposits
are indexed, however, whenever there is an increase in the rate of in-
flation, savers get compensated by the linkage clause. Hence, the flow of
funds to such savings deposits increases when nominal interest rates lag

~3At the time the substitution was made (1966/7), inflation was slight so the increased
interest more than compensated the government for waiving the linkage. However, the sit-
uation has been reversed since 1970.
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behind the acceleration in inflation.14 This is further reinforced by special
savings plans. An example is the "Savings for Housing Plan," which was
established by the government in 1955. It is linked to the cost of con-
struction index, yields a rate of interest between 4-6 percent (the longer
the saving period, the higher the rate of interest), and is tax free if used as
a down payment or if it is not withdrawn for three years. In addition to
his accumulated savings, the saver is eligible, after several years, for a
C.P.I.-linked mortgage whose size increases monotonically with the size
of the original savings.

Savings deposits are for shorter-time periods than are mortgages, and
may not be withdrawn before the end of the specified saving period. In
practice, however, they are repaid on demand -- but with a substantial
loss of benefits to the saver. As a result, existing savings are not very
volatile.

Problems. Some of the problems associated with linked mortgages
arose as a result of the borrowers’ misunderstanding of the nature of their
obligations. This was due to a lack of financial sophistication on their
side, as well as to slow and unsuitable administrative practices by the
mortgage banks, particularly in the early years of indexation.

For example, mortgage banks sent invoices for unadjusted payments,
and would adjust the payments for accumulated linkage charges only
when the mortgagor came in to pay. This created repeated frustration on
the part of borrowers. Later, this problem was eased by the increasing
computerization of the mortgage industry.

Another problem was created by premature mortgage repayments.
Owing to the fact that the initial payments had a large interest com-
ponent, coupled with a rate of inflation that customarily ranged during
the sixties between 6 percent and 12 percent, mortgage recipients who
wanted to repay their mortgage prematurely found that after making pay-
ments for several years they still owed more (in nominal terms) than they
had initially received. This led some mortgagors to believe that they
would never be able to amortize their mortgages.

Since at least some of those psychological effects are based on mis-
conceptions, they can easily be remedied by suitable information on link-
ed mortgages before this liability is assumed by the individual.~ More im-
portantly, in my view, the home buyer should be able to choose between
an unlinked mortgage at a high interest rate and an indexed one at a low-
er interest rate. If this alternative had existed in Israel when indexed
mortgages were offered, many people would have blamed themselves rath-
er than the government when the time to pay indexation charges arrived.

~4Institutional forces prevent nominal interest rates from adjusting fully to the rate of
inflation.

~SSome proposals to deal with those psychological effects are discussed in A. L.
Gaathon, Economic Productivity in Israel, New York: Praeger, 1971.
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D. Particular Problems Associated with the Abolition of Mortgage
Linkage

The abolition of indexation on mortgages, without similar abolition
on the liabilities side of the mortgage banks’ balance sheet, was made pos-
sible by the government, which assumed all the resulting risks. This in-
creased the government’s already substantial involvement in the capital
market, and decreased the mortgage banks’ rang,e of free action.

It may be argued that since the government, as a financial inter-
mediary, borrows with linkage clauses and lends without them, it has an
additional incentive to prevent inflation. This is probably true for mild in-
flation as in 1968-70. However, the acceleration of inflation during the
early seventies seems to demonstrate that this element is too weak to over-
come stronger forces working for inflation.

In the transition period from indexed to non-indexed mortgages,
there was a retardation in the demand for mortgages due to the feeling
that "favorable changes" for mortgagors were about to be enacted. As a
result, when indexation was abolished, the demand for mortgages in-
creased -- helping to terminate the 1966-67 slump in the construction in-
dustry. It is interesting that most of the mortgagors who were given the
option of replacing the linkage with a 3-4 percent increase in the interest
rate chose to do so, even though actual prices had hardly increased at that
time. This phenomenon indicates that the public expected the long-run
rate of inflation to be higher than the abnormally low rates of inflation
during 19.66-68~ and in particular that it would be higher than the 3-4 per-
cent premium.

E. Experience with Other Index-Linked Financial Contracts

Until the mid-sixties, most long-term financial contracts were linked
to the C.P.I. These included long-term bonds, savings deposits, life in-
surance, pensions, provident funds, wages (through the almost universal
C.O.L.A.), and term loans from the government and financial inter-
mediaries to various industries. During the second half of the sixties, the
linkage clause on most loans to industries was replaced by a fixed increase
of 2-4 percent in the interest rate. However, all other financial contracts
(mostly between savers on one side and financial intermediaries and the
government on the other) remain linked to the C.P.I. until the present
time. All the risks created by this divergence between the borrowing terms
of financial intermediaries and the government on one hand, and their
lending terms on the other, were either directly or indirectly assumed by
the government.

16Robinson, p. 179, who attributes this view to the Bank of Israel, explains this by
claiming that the public "preferred the certainty of fixed principal and interest payments
over the uncertainty and risk involved in linked loans." Note that this explanation attributes
money illusion to the public.
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During the early days of statehood, there were attempts by the Trea-
sury to manipulate the C.P.I. in order to prevent general increases in
wages through the C.O.L.A. Later, such direct attempts stopped. How-
ever, the government usually gave large subsidies to some of the goods
which weighed heavily in the index, in order to increase the lag between
the C.O.L.A. and the C.P.I.

The experience with linked bonds and savings deposits has been, on
the whole, quite favorable. With a relatively high and volatile rate of in-
flation, the linked bond market provided a steady avenue of funds for
long-term investments, and protected the small saver against inflation. It
is quite probable that its existence decreased inflationary hoarding of real
goods, thus helping to decrease the rate of inflation. After the Yom
Kippur War, for example, when the rate of inflation jumped from 20-25
percent to almost 50 percent on an annual basis, the demand for new is-
sues of linked bonds almost quadrupled. With no such financial in-
strument, constant in real terms, this demand would have been directed at
the goods’ market.

As a result of the abolition of linkage on loans, taxpayers subsidize
the loan recipients whenever the rate of inflation increases above a certain
level and the size of the real subsidy increases with the increase in the rate
of inflation.

V. SUMMARY AND CONCLUSION

The indexation of mortgages in Israel began in the mid-fifties as part
of a general adoption of indexation in broad segments of the capital mar-
ket as well as of the labor market. The drying up of funds for home
building caused by a combination of high inflation and legal ceilings on
rates of interest hastened the adoption of indexation by mortgage banks.
The mortgage banks issued price-level or dollar-adjusted bonds and to
match these obligations, mortgages with matching adjustments. This move
renewed the flow of funds to home building. Until the 66 percent de-
valuation that occurred in February 1962 most mortgages were exchange-
rate adjusted. From then and until the final abolition of mortgage index-
ation in 1968 most mortgages were price-level adjusted and the reference
index was the C.P.I.

Mortgages were usually granted for a period of around ten years with
an escalated rate of interest of up to 8 percent. Price level adjustments
were usually made with a lag. Since there was an almost perfect matching
of assets and liabilities of the mortgage lenders both in terms of maturity
and reference index, no "locked-in effect" (akin to the one found in the
American mortgage industry) arose in the Israeli mortgage industry.

Government intervention in both the building and the mortgage in-
dustry was and still is substantial. Government corporations carry out a
substantial amount of the building activity. Through the mortgage banks,
the government granted subsidies to particular classes of mortgagors in
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the form of lower interest rates, partial or no escalation of the mortgage
and longer maturities. During the transition from dollar to C.P.I.-adjust-
ed mortgages and later from those mortgages to regular mortgages with a
higher interest rate, the government assumed the responsibility for the dif-
ferences that this move created between the assets and liabilities of the
mortgage banks, on new as well as on most seasoned mortgages.

Since 1968 price-level adjustments no longer exist in most long-term
loans to housing, industry, agriculture and various other industries. How-
ever, financial institutions and the government continue to raise funds
with C.P.I.-adjusted bonds. The resulting differences are covered by the
government. Thus the taxpayers subsidize the recipients of loans. More-
over, since the rates paid by the borrowers are very sluggish, the size of
the real subsidy becomes a function of the rate of inflation.

It would seem to the superficial observer that the ultimate aban-
donment of mortgage indexation in Israel suggests the failure of this
mortgage instrument. I would be inclined to take a less pessimistic view.
The introduction of indexation on bonds and savings deposits was cer-
tainly very beneficial since it assured a steady flow of savings to finance
mortgage loans and eliminated the adverse dependence of those flows on
the rate of inflation. Most of the problems that indexation brought were
on the side of borrowers. However, in my view they were created mainly
because of a shortsighted implementation of mortgage indexation. The
choice of the price of the dollars in terms of local currency as a reference
index for mortgage adjustments created very serious problems of syn-
chronization between the wages of the mortgagors and the monthly rffort-
gage payment once a devaluation actually occurred. The size of the 1962
devaluation made this problem even more acute and put many borrowers
in a difficult situation. As a result the government had to intervene and
provide relief by assuming some of the mortgagors’ obligations. But once
such a precedent has been established, demands for abolition of price-
level-adjusted mortgages multiplied even though the synchronization prob-
lems of those mortgages were far less serious. In my view the lessons to be
learned from this experience are not that mortgage indexation does not
work but rather that certain rules should be observed in its im-
plementation: Firstly, the choice of reference index should assure a sub-
stantial degree of synchronization between the mortgage payment and the
wage of the mortgagor. Possibly an index of wages or several wage indi-
ces, according to the borrower’s profession, should be used. Secondly, the
borrower should be given the choice between a regular mortgage at a high
interest rate and an indexed mortgage at a lower rate. Finally, the risks
involved in the choice of each mortgage type should be clear to the bor-
rower before he decides which type of mortgage he will take.
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Mortgage Innovation
To Facilitate Investment

In Housing:
The Case in Sweden

David L. Cohen and Donald R. Lessard*
I. INTRODUCTION

The Swedish system for financing housing is but one of many mech-
anisms reflecting the high priority placed on housing. Monetary policy
seeks to assure a steady flow of funds to housing, and the government is
active as a direct supplier of housing. Mortgage terms are liberal, relative
to most countries, both in terms of maturity and of allowable loan-to-
value ratios, and the mortgage "package" incorporates a rising schedule of
payments which further increases the amount of housing that households
can afford.

II. DESCRIPTION OF MORTGAGE INSTRUMENTS

A. The Mortgage Package
In general, up to 70 percent of the appraised value of a new residence

may be borrowed from private credit institutions. Most prominent are
mortgage banks, credit companies, savings banks and insurance
companies.

Until 1965 a primary mortgage and a smaller secondary mortgage
were included in this 70 percent. Since 1965, most new mortgages involve
a single "unity loan" for the full 70 percent.

In approximately 90 percent of all new dwelling purchases the unity
loan is supplemented by a government mortgage. The extent of gov-
ernmental financing assistance varies with the category of the building
owner:

-- municipalities and semi-public housing organizations obtain gov-
ernment loans corresponding to 30 percent of the appraised value

-- housing cooperatives up to 28 percent
-- owner-occupiers up to 20 percent
-- private investors up to 15 percent (under certain circumstances 20

percent)

*David L. Cohen is an Economist at the Board of Governors of the Federal Reserve
System and Donald R. Lessard is an Assistant Professor of Management at Massachusetts
Institute of Technology.
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In addition, some households add a "top loan" which further in-
creases the proportion of value which can be financed. These are provided
by savings banks and the postal saving system, and generally are for ma-
turities of 15-20 years.

B. Mortgage Terms According to Lender
Different institutions specialize in terms of the part of the mortgage

package they provide, the type of mortgage instrument they employ, and
the type of housing they finance, and there are substantial inter-
dependencies between these characteristics of their lending behavior and
the sources and instruments they use to obtain funds. Because of this spe-
cialization, the description that follows is organized by institution, rather
than by the various aspects of the mortgage instrument.

Bond-Financed Institutions -- mortgage banks and credit companies
-- are Sweden’s largest providers of housing credit. They acquire funds by
issuing bonds, generally with a 20-year maturity, whose interest rates are
adjusted to the prevailing market level after ten years. The maturity of
loans made by mortgage institutions is also 20 years. As with their bonds,
interest rates are fixed for ten years with a provision for adjustment at
that time. The loans are repaid in equal annual installments based upon
an amortization period of 60 years for multi-dwelling houses and of 40 to
50 years for one- and two-family homes.

Thus, after 20 years, the mortgage falls due for repayment with the
major part of the loan still outstanding. Generally, the borrower is offered
conversion of his matured loan into a new loan on terms prevailing at the
time. In effect, then, the mortgages are 40- to 60-year fixed annuities with
rates adjusted at ten-year intervals.

The terms for repaying a loan before maturity are specified in the
mortgage contract. If the interest rate on new loans at the time is lower
than the rate charged on the outstanding loan, the borrower must pay a
penalty charge equal to the capitalized value of the interest margin during
the remainder of the ten-year period for which the interest rate is fixed.

Insurance companies provide mortgages on the same fixed-rate basis
as mortgage banks. Again interest rates are fixed for ten-year intervals.

Most insurance company mortgage lending is for multi-dwelling
houses.

Savings banks primarily offer variable-rate mortgages on which they
are free to alter the rate at any time. Although no external reference rate
is specified in the contracts, the central bank discount rate is typically
used. The mortgages are generally of a variable payment (as opposed to
variable maturity) nature, with rate changes altering monthly payments.
Maturities typically range from 40 to 50 years.

Savings banks concentrate their mortgage lending on one- and two-
dwelling homes (as opposed to mortgage banks which also provide signifi-
cant advances for multi-unit dwelling) and provide most of the "top-
loans" employed by purchasers of single-family homes.
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Commercial bank activity in the housing field is oriented toward
short-term construction credits which are replaced by long-term financing
from other sources upon house purchase. To the extent that they do pro-
vide long-term mortgages, these are generally on the same variable-rate
basis as those of savings banks.

Government loans figure in the financing of almost 90 percent of all
housing units. They typically are amortized over 30 years and carry a rate
of interest which corresponds to that paid by the government on its long-
term borrowing plus an administrative charge (0.25 percent in 1973).

Prior to 1968, the government subsidized these mortgages by charging
borrowers a lower rate than that on government bond issues. At the same
time, repayment took the form of equal annual amortization payments
(1!30 of the loan) plus interest on the outstanding debt. Consequently
money payments were highest in the early years and declined over time.
In addition, the government provided interest grants to reduce the rate
paid on primary and secondary mortgages.

These subsidies were abolished in 1968. In order to avoid a sharp
crease in the carrying costs on new mortgages, however, the new gov-
,~rnment loans featured a graduated stream of payments with initial pay-
ments on the mortgage package no higher than they would have been
under the previously subsidized arrangement. Subsequent increases in the
payments of the so-called "parity loans" were linked to a construction cost
index.

An illustration of the stream of payments associated with an Skr 1000
mortgage package incorporating a 70 percent "unity loan" and a 30 per-
cent "parity loan" is presented in Table 1. The following assumptions are
made: 1) the unity loan has a 40-year maturity and a 6 percent rate of in-
terest, implying an annuity of 6.16 percent of the original loan balance
(6.16 percent x 700 = 43.12); 2) the government loan carries a 6 percent
rate of interest and a planned (although not necessarily actual) maturity
of 30 years; 3) the total payment is calculated as the original payment
times the "parity number," (assumed to increase at 3 percent per year in
this illustration); and 4) the initial payment, Skr 51, is based on the 5.1
percent annuity figure established by the government to apply to such
loans, presumably reflecting the initial payment on a package including a
unity loan (along with a government interest grant) and a low-interest
government loan.

It is interesting to note that, given these assumptions, the outstanding
principal on the government loan rises until year eight and does not fall
to the original level until year 15. This arrangement thus involves addi-
tional government loans in place of subsidies. It is geared to the assump-
tion that the borrower’s income and thus his capacity to repay will rise
over time.

Owner-occupiers of one- and two-dwelling houses are still given the
option of repaying their government loan at 1 ! 30 each year. When the
new loans were first introduced, approximately 25 percent chose this level
pattern, with the remainder opting for the upward sloping "parity" pay-
ments schedule.
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III. INSTITUTIONAL STRUCTURE OF SYSTEM
OF FINANCING HOUSING

A. Housing in Sweden: An Overview
Multi-family housing is dominant in Sweden, both in terms of the ex-

isting stock and additions to the stock. However, one- and two-family
housing is on the increase, accounting for almost 45 percent of all new
units produced in 1972, up from 36 percent in 1967.

This pattern reflects substantial government involvement in the pro-
duction of housing. Government units and semi-public housing corpora-
tions regularly account for over 40 percent of all. housing units produced
and, together with housing cooperatives, for virtually all multi-family
units.

The discussion which follows concentrates on the financing of one-
and two-family housing in which the private sector, plays a larger role.

B. Position of Mortgage Lenders
The four major lenders for housing are the Urban Mortgage Bank,

the credit companies, the savings banks, and the government through the
National Housing Board. Table 2 summarizes their relative importance in
terms of net changes in outstanding loans in recent years.

TABLE 2

RELATIVE IMPORTANCE OF MAJOR MORTGAGE LENDERS

Percentage of net change of total outstanding loans

Lender 1967 1968 1969 1970 1971 1972 1973

Stadshypotekskassan
(the Urban
Mortgage Bank) 24 28 35 32 38 23 23

Credit companies 29 26 36 27 29 29 32

Insurance companies 2 1 1 2 3 1 3

Commercial banks 14 18 -5 7 3 14 6

Other banks 22 19 16 9 6 13 16

The National
Housing Board 9 8 17 23 21 20 20

Source: Annual Reports of SverigesRiksbank and accounts from the
National Housing Board.
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Mortgage Institutions. Of the four groups, the bond-issuing in-
stitutions traditionally have been the largest providers of mortgage loans.
These include the Urban Mortgage Bank and the credit companies. The
oldest and largest of the mortgage institutions is the Urban Mortgage
Bank. It is in principle an association owned by the borrowers themselves.
A central institution raises funds while 21 local societies grant mortgage
loans.

The credit companies are generally owned by commercial banks or
savings banks, but are in other respects structurally similar to mortgage
banks. Two credit companies dominate the field.

The purchasers of bonds issued by these institutions include com-
mercial banks, savings banks, insurance companies, and most importantly,
the National Pension Insurance Fund. The Fund handles the rapidly
growing contributions paid by employers to finance the National Supple-
mentary Pension. By 1972, it accounted for over one-third of the supply
of funds to Sweden’s organized capital markets. The fund held 18 billion
Skr or 48 percent of its assets in housing bonds in 1970.

Savings banks are run on a non-profit basis and are supervised by the
state authorities. They have their own private central bank, the Spar-
bankernas, Bank for Savings Banks, which provides advances to its
members.

The government’s role is described in the following section.

C. Government Intervention in the Mortgage Market
Direct and Indirect Government Financing of Housing

As noted above, the government provides supplementary loans on a
large scale. At the same time, through the National Pension Insurance
Fund, it provides indirect financing as well. In addition, it provides direct
housing subsidies for various special groups.

Intervention in the Capital Market. In its general conduct of econom-
ic policy, the Swedish government has typically opted for deficit spending
coupled with tight money. In a free market economy this would normally
lead to high interest rates. The monetary authorities, however, have de-
veloped an elaborate system of credit allocation which channels funds into
preferred uses. They utilize a number of tools to insure that housing, typi-
cally high on the list of social priorities, is provided with sufficient credit
by the capital market:

(i) The "Bond Queue" -- According to legislation passed in 1952, the
Riksbank (Central Bank) must approve the timing, interest rate and re-
payment schedule of all prospective bond issues. Mortgage banks, how-
ever, are granted access to the bond market without having to gain per-
mission from the Riksbank and are thus in a favored position; but the
Riksbank still controls the terms of issue.

(ii) Credit "Agreements" and Credit Ceiling- The Riksbank ex-
ercises moral suasion to insure that commercial banks provide sufficient
construction credit for the annual residential building target established by
the government. Although nominally "voluntary agreements," the banks
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know that the Riksbank can make them legally binding if cooperation is
not forthcoming.

Occasionally, a formal ceiling on bank credit is established, with
housebuilding loans exempted. In August 1969, commercial banks were
instructed to reduce outstanding credit (other than home building loans)
to the January 1969 level. Again in April 1970, with the Swedish economy
under strain, a ceiling of 106 percent of the December 1969 level was
imposed.

(iii) Liquidity Ratio -- To help insure that purchasers are found for
mortgage bank bonds, the Riksbank allows the bonds to qualify as liquid
assets in satisfaction of banks’ liquidity ratio requirement. Currently, the
largest commercial banks are ob~liged to maintain a liquidity ratio of 30
percent; for savings banks, the figure is 20 percent. After government
bonds, mortgage bonds are their most important liquid asset.

(iv) Investment Ratios -- For the insurance companies and the
National Pension Insurance Fund, investment guidelines are applied,
based on agreements between the institutions and the Riksbank. The in-
surance companies must invest two-thirds of their net increase of funds in
priority assets, i.e., government securities, housing bonds and mortgage
loans for dwellings and other objects receiving government loans. Similar
rules apply to the Fund.

The net effect of these various actions has been to reduce interest
rates for housing relative to the general level, as shown in the summary at
the start of this chapter, and to increase the flow of funds to housing.

Tax Benefits to Mortgagors -- Swedish tax laws are not as geared to-
ward promoting home ownership as are American laws. Although interest
on debt can be deducted from income, a certain proportion of the taxable
value of property is reckoned as income. However, this taxable value is
smaller than the tax shield of the debt, so there is thus some net tax ad-
vantage for the mortgaged home owner.

IV. EXPERIENCE

A. The Government "’Parity" Mortgage
In practice, the payment stream mechanism introduced in 1968 did

not function as anticipated. During the first several years of the new
scheme, interest rates rose very rapidly, and construction costs rose at a
relatively slow rate. As a result, there was an unexpected buildup of prin-
cipal on outstanding parity loans. Since 1972, interest rates have con-
tinued to rise and construction costs have risen at a relatively high rate. If
fully reflected in mortgage payments, this combination of rising costs of
new construction and high interest rates would have led to rapid increases
in carrying costs for new and existing housing through the parity mech-
anism. Because of this, the government did not increase the parity number
in direct relation to construction costs, but allowed it to lag considerably
which led to an even greater buildup of government mortgage financing.
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As of this writing, the Swedish Government is planning to abandon
the parity loan and replace it with a "low-start" interest subsidy program
linked to family incomes, A low interest rate will be applied at the outset
and annually increased up to the market rate. Under this policy, the gov-
ernment will subsidize the difference between the stated interest rate and
the market rate.

B. The Flow of Funds to Housing
Even during periods of monetary restraint, the Swedish mortgage

market has enjoyed a steady flow of capital. It has been the other sectors
of the economy that have contracted (as opposed to the United States
where business has generally captured the largest share and housing has
been most severely hit in times of credit stringency).

This experience has been due in large part to the Riksbank’s policies
described above that actively channel funds into the housing sector via
mortgage bank bonds. Also helpful has been the National Pension In-
surance Fund with its sizable bond purchases.

The relatively smooth growth in the flow of credit to housing com-
pared to the business sector was illustrated in the summary. In the years
1965 through 1969, for example, the proportion of Swedish GNP devoted
to gross investment was 23-24 percent. The portion of this investment
claimed by housing (including maintenance) remained remarkably stable
between 26 percent and 29 percent. This was despite the fact that restric-
tive monetary measures were in effect in 1965, 1966 and 1968-9.

The mechanism through which short-term construction credits are
transformed into long-term mortgages was strained in 1972-73. Partly be-
cause of increased state borrowing operations, housing finance institutions
were unable to place their bonds in sufficient amounts to meet loan de-
mand. As a result, many commercial bank construction credits could not
be replaced by long-term financing. An agreement was finally reached
with the government whereby commercial banks would cooperate by pro-
viding Kr 2.5 billion toward final housing financing. This took the form
of increased housing bond purchases of Kr 1.5 billion plus the conversion
of Kr 1 billion in outstanding construction credit to temporary loans with
interest rates corresponding to those on new mortgages granted by mort-
gage banks.

C. Level and Volatility of Housing Construction
As can be expected from the set of measures described above, Sweden

has succeeded in increasing the total flow of new housing as well as mod-
erating swings in that flow, The total number of dwellings produced has
risen for nine years with only one deviation from the upward trend. Fur-
ther, while the average annual growth rate of capital outlays for housing
has been almost as high as that for all gross domestic fixed capital for-
mation (a compound rate of 5.6 percent versus 6.5 percent), fluctuations
in the annual rate of change have been lower for housing (a standard de-
viation of 2.6 percent versus 3.8 percent).
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V. SUMMARY AND CONCLUSIONS

The Swedish system demonstrates the wide range of instruments
which can be brought to bear to stimulate and stabilize housing produc-
tion. Monetary policy and financial market controls have assured a steady
flow of funds to the housing sector. A mortgage package has been devised
which provides a high financing ratio for new housing. Most interesting
for this study, however, is the development of schemes to provide a rising
time pattern of payments, the parity loan and the proposed low-start sub-
sidy program. The fact that the parity loan scheme is being abandoned
does not reflect a rejection of graduated payment mechanisms, rather a
decision to provide even greater relief in early years.
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Experience with
VariableoRate Mortgages:

The Case of
the United Kingdom

David L. Cohen and Donald R. Lessard*

I. INTRODUCTION

Variable-rate mortgages have been advocated as one means to alle-
viate the effects of high and volatile rates of inflation and interest on the
housing market and, in particular, on institutions which specialize in
housing finance. The experience of the United Kingdom is especially inter-
esting in this regard since it has employed variable-rate mortgages on a
large-scale basis within an institutional structure similar to that of the
United States during the current inflationary period.

The majority of U.K. mortgages are variable-interest rate, fully amor-
tized, level-payment contracts. The dominant lending institutions, the
building societies, are mutual institutions similar to U.S. savings and loan
associations including the fact that their liability structure is composed al-
most entirely of sight and term deposits,

II. DESCRIPTION OF THE MORTGAGE CONTRACT

Individual building societies began to experiment with variable-rate
clauses as far back as 1930. By 1967, more than 80 percent of all housing
loans were variable-interest rate contracts and today virtually no building
society will grant a fixed-rate mortgage, although they are still available
on a limited basis from insurance companies and local government
authorities.

The typical mortgage has a maturity of 20 to 25 years and is fully
amortized on a level-payment basis. Loan-to-value ratios are typically 70-
80 percent, although they go as high as 95 percent with insured
mortgages.

*David L. Cohen is an Economist at the Board of Governors of the Federal Reserve
System and Donald R, Lessard is an Assistant Professor of Management at Massachusetts
Institute of Technology. The authors are grateful to Professor Jack Revell, University Col-
lege of North Wales, and Norman Griggs, Executive Secretary, Building Societies Associak
tion, for providing numerous British sources and for responding in detail to a set of ques-
tions on the British experience. The conclusions, of course, are solely those of the authors.
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The interest rate on U.K. variable-rate mortgages is not tied to any
external reference rate, but is set at the discretion of the lender. In prac-
tice, changes in the mortgage rate as well as the rate paid on savings de-
posits are recommended by the Council of the Building Societies Associa-
tion, the trade association of the dominant lending institutions. These
rates are "sticky" relative to other interest rates, since, in order to avoid
unfavorable reactions to increases, the Building Societies Association rec-
ommends increases in rates on savings and mortgages only after societies
as a group experience a clearly adverse change in their flow of funds and
the general movement of market rates seems certain not to reverse itself
soon.

When rates are increased, borrowers traditionally have been given the
option of increasing their monthly payment to fully amortize the loan
over the remaining maturity or of maintaining the same payment by
extending the maturity of the loan. In either case, a new annual stream of
repayments (interest and principal) is computed at the new interest rate.

Although the "model clause" long recommended by the Building So-
cieties Association gave the lender power to require an increased payment,
in general this was not invoked until 1969. This was because between 1955
and 1965, the mortgage rate slowly climbed in steps of 1/4 and 1/2 per-
cent from 5 percent to 6 3/4 percent. With property prices rising steadily,
societies were little concerned with moderate extensions in borrowers’
terms of repayment.

The sharper increases in mortgage rates since 1965 have created sit-
uations where original monthly payment levels are barely, if at all, suf-
ficient to meet interest changes. For example, rates jumped from 6 percent
in mid-1964 to 8 1/2 percent in 1969, and to 11 percent in 1973. An indi-
vidual who had made all adjustments on a 25-year mortgage (closed in
mid-1964) by extending the maturity would have reached a point by 1969
where amortization of principal became negative. As a result, building so-
cieties have been obliged in numerous cases to insist upon increased
monthly payments.

The standard contract enables the building society to vary the rate on
an outstanding mortgage after giving "reasonable notice" as specified in
the original contract. When the Building Societies Association recom-
mends a shift, the rate on new mortgages changes immediately, while
there is a short lag before outstanding borrowers are affected. Until recent
years the notice period was typically three months. In light of the recent
trend toward larger adjustments in the deposits and mortgage rates, how-
ever, the period has been shortened to one month in most new contracts.

Statutory and Contractual Limits on Interest Rate. In earlier days,
variable-rate mortgage contracts incorporated absolute limits on the rate
of interest, but today, typically, they merely stipulate that the new rate
shall be no higher than what the building society charges on new mort-
gages of a similar class. From time to time since 1920, there have been
statutory bars to mortgage interest increases, but they have largely
disappeared.
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In general, on the giving of notice of increase, the borrower is permit-
ted to redeem his mortgage within a stated period without prepayment
charges. The Building Society Association suggests that if a society finds
it necessary to levy a charge for premature redemption that it do so only
if the loan has been in existence for not more than five years. If the loan
is newer than that, they recommend a maximum charge of three months
interest on the outstanding balance. Many societies impose no prepayment
penalties at all.

The interest component of mortgage payments is tax deductible, al-
though the Finance Act of 1974 has the effect of limiting the interest de-
duction to the first £ 25,000 of the loan.

III. INSTITUTIONAL STRUCTURE OF SYSTEM FOR
FINANCING HOUSING

A. Housing in Great Britain: An Overview

Although the primary focus of this report is on the type of financing
associated with owner-occupied housing, it is important to note that pub-
licly owned rental units have for many years accounted for roughly 30
percent of all housing units, while privately owned rental housing has de-
clined steadily from 25 percent in 1961 to 13 percent in 1972.

Bo Primary Mortgage Lenders

The British market for home mortgages is dominated by the Building
Societies, akin to American Savings and Loans. They ordinarily account
for four-fifths, or more, of annual mortgage flows. Of the 174,000 private
new houses and flats constructed in 1970, 133,000 (76 percent) were pur-
chased with building society mortgages.

Although there exist a large number of building societies (456 at the
end of 1972), a small group have branches nationwide and account for the
bulk of society savings and mortgages. In 1971, the five largest accounted
for over half of total assets.

Building societies are mutual institutions. In earlier days borrowers
were generally also depositors in the society. More recently the granting
of a mortgage was not normally conditioned on the would-be borrower
previously having been a depositor. Within the last few years, however, in
the face of savings flow instability, many societies have once again grant-
ed loan preference to savers.

The two other mortgage lenders of any significance are the insurance
companies and local (i.e., municipal) authorities.

Insurance company loans for house purchase consist mainly of loans
to policy holders. A decline in building society advances during a credit
squeeze is frequently met by an increase in insurance company lending to
policyholders unable to secure mortgage money through normal channels.
A common procedure is for the loan to be secured by an endowment life
assurance policy. While the policy is in force, the holder pays premiums
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on the policy plus interest on the loan. When the policy matures (or on
the prior death of the holder), the proceeds are used to repay the loan.

Municipal authorities, in addition to providing housing for rent, rep-
resent a source of mortgage finance for homebuyers. Many of the loans
enable tenants of authority houses to buy their homes. Much of their
other lending is oriented towards second-hand, rather than new, property
as the building societies shy away from older homes. Local authority lend-
ing is by its very nature subject to the vagaries of the government finance.
In 1969 as part of its general economic policy the central government
sharply reduced its allocation of funds to local authorities. Their mortgage
advances thus dropped to£ 42 million that year from the £144 million of
1967.

Until the end of 1971, commercial banks (clearing banks) restricted
themselves to home purchase loans for their own staff and short-term
bridging loans to enable a customer to buy one house before he sold
another. Since then, they have begun to provide normal house purchase
loans to customers, but these are rarely for longer than ten years.

C. Channels for Personal Savings

Building societies attract funds primarily from households. They com-
pete for personal savings with insurance companies; the "national savings
movement" which includes trustee savings banks, post office savings
banks, and government savings certificates and bonds; and with com-
mercial banks.

D. Financial Characteristics of Building Societies

Building societies have virtually no asset diversification as they are re-
quired by law to advance money only on the security of a first mortgage
of property within the United Kingdom. The bulk of these (97 percent in
1965) go to owner-occupied dwellings.

Cash and investments are held so societies can meet withdrawals and
honor commitments to make advances even in the face of fluctuations in
the inflow of funds. Investments are confined by law to certain gov-

1ernment and municipal securities of the fixed interest type.
The bulk of building society liabilities are personal savings which fall

into two categories: shares and deposits. The greater part of these are
semi-permanent by nature. Their average period of turnover has been
around six years.

~To qualify for membership in the Building Societies Association and for trustee status,
at least 7 1/2 percent of total assets must be in the form of cash and investments. In prac-
tice, most societies maintain a figure on the order of 15 percent for this liquidity ratio.
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A shareholder is an investor (saver) who has agreed to certain con-
ditions regarding the withdrawal of money. The withdrawal period of no-
tice technically varies between societies, ranging from one to several
months. In practice, the bulk of society assets are withdrawable on very
short notice.

Depositors are technically creditors, having a prior claim over share-
holders on a society’s assets in the event of liquidation. In return for this
advantage, deposit rates are usually 1/4 percent below shareholder rates.
Deposits in 1972 were only £592 million compared to £13,821 million in
shares.

In response to recent experiences of heavy withdrawals brought on in
part by increasing savings mobility, many societies have introduced "term
shares" which offer interest premiums for funds left on deposit for stipu-
lated periods (e.g., one, two or three years). At the same time, given that
larger savers tend to be quicker in shifting their money to where interest is
highest, societies have recently begun a practice of offering interest pre-
miums for balances over £5,000. By July 1974, over one-third of building
society balances were in the £5,000 and greater class, compared to less
than one-fifth in 1971.

Table 1 provides a percentage breakdown of the asset and liability
structure of building societies in 1972.

Table 1

ASSET AND LIABILITY STRUCTURE
OF BUILDING SOCIETIES -- 1972

Percentage of Total

Assets Liabilities

Cash and Investments 16.6 Shares 90.7
Mortgages 82.3 Deposits 3.9
Premises 1.0 Reserves 3.6
Other .1: Other 1.8

100.0 100.6

Source: Jack Revell, "UK Building Societies," OECD; 1973, p. 12.

E. Government Intervention in the Mortgage Market

Tax Benefits to Borrowers. Borrowers are permitted to deduct the in-
terest component of their mortgage payments from taxable income. Since
individuals in lower income brackets do not pay enough taxes to realize
the full benefit of this relief, the government introduced an "option
scheme" in 1968. ThroUgh it, people in lower tax brackets are charged
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lower mortgage rates, with the government making up the difference
through a subsidy.

Tax Benefits to Savers. The interest paid to depositors and share-
holders is net of personal income taxes. The building society pays these
taxes according to a "composite rate." In 1974, the nominal share rate of
7.5 percent represented the "grossed up" equivalent of 11.19 percent to in-
dividuals paying the basic income tax rate of 33 percent. Meanwhile, with
a composite rate of 26.25 percent, the cost of money to societies equals
10.17 percent inclusive of the tax paid by them on behalf of savers.

An important consequence of this arrangement is that building so-
cieties tend to attract the savers with tax rates above the composite rate in
contrast to trustee savings banks which are oriented toward households in
lower marginal tax brackets.

Government Institutions. There is no British counterpart to the FDIC
that insures savings deposits nor to the FHLB system that provides reg-
ular advances to building societies.

Direct or Indirect Government Financing. As already indicated, local
authorities in Britain provide a certain amount of mortgage financing. In
light of the skyrocketing interest rates, a proposal was made in 1973 to
establish a government-sponsored mortgage refinance agency. Its role
would be to purchase standard mortgages from the building societies (re-
cently 11 percent), and transform them into index-linked mortgages with a
5 percent real rate. Index-linked bonds could be sold to finance the pro-
cess. It has been suggested that building societies could purchase some of
these bonds and use them to back index-linked deposits for savers. As yet,
however, there has been little serious discussion in the Building Societies
Association of this idea.

Interest Subsidies. In May 1973 when, to remain competitive, building
societies raised shareholder rates to 6 3/4 percent, which represented the
equivalent of 8.82 percent including the tax paid on the interest, they
sought to increase mortgage rates to 10 percent to retain their margin. In-
stead, the government provided grants totaling £15 million to subsidize a
9 1/2 percent rate for three months. The hope was that after this period
of time, credit conditions would have sufficiently eased so as to make a
higher rate unnecessary. However, came August, the scheme expired and
most building societies raised mortgage rates to 10 percent.

IV. EXPERIENCE

A. Rate-Setting Behavior, Mortgage Flows, and Housing Starts

Prior to World War II, mortgage and deposit rates typically were tied
to the bank (rediscount) rate set by the Bank of England. By using this in-
dependent yardstick, societies could claim that the mortgage rate was not
susceptible to manipulation on their part. This arrangement eventually
proved unsatisfactory, however, as the bank rate was not an accurate bar-
ometer of prevailing market conditions. By the late 1940s, most societies
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had switched to the present discretionary adjustment mechanism. Since
the mortgage rate as well as the deposit rate is set by the building so-
cieties, they have been extremely reluctant to increase rates along with
competitive rates and, in general, do not act until they experience large
outflows of funds. Similarly, they avoid reducing rates as competitive
rates fall, if they believe they will have to raise them again in the near
ture. As a consequence, they experience marked variations in the net in-
flow of funds as the margin varies between theirs and market rates gener-
ally. Further, there is a one-month lag between the recommendation and
the change which induces further instability. Net mortgage lending follows
a similar irregular pattern, with a lag of three to .six months, as advances
are committed on average three months prior to disbursement. (Revell
analyzes this behavior in some detail.)

Increasing investor sophistication has reduced societies’ flexibility as
they feel more pressure to remain competitive or face heavy withdrawals.
For example, when market rates soared in 1973, building societies were
obliged to increase rates three times for a total of 2 1/2 percent.

One consequence of the building societies’ reluctance to adjust mort-
gage and deposit rates is widespread credit rationing. Operating on a "cost
plus" basis, they make little use of the mortgage rate as a means of in-
fluencing demand. The effect of this rationing can be seen in the pattern
of mortgage advances and housing completions, summarized in Table 2.
In general, deviations in advances from the growth trend accompany large
differences between interest rates paid on shares and on competitive in-
struments. This is particularly notable in the decreases in 1965 and 1969,
and the 1972-1973 surge in lending.

B. Government Intervention in Rate Setting

A large factor in the process by which building societies adjust mort-
gage rates is government pressure. With mortgages such a big item in so
many family budgets, no government can be expected to welcome an in-
crease in rates, particularly as it affects outstanding variable-rate
mortgages.

As a result, when it becomes known that the Building Society Associ-
ation is contemplating recommending a rate increase, the officers are in-
variably invited for "consultation." The government will then pressure the
Association to postpone its action as long as possible and to increase rates
by as little as possible. Because the Association is privileged by its ex-
emption from such government measures of credit control as lending ceil-
ings that have been imposed upon banks in recent years, the societies are
very subject to this moral suasion.

In May 1966, when the Building Societies Association recommended
that mortgage rates should be increased from 6 3/4 to 7 1/8 percent, the
government expressed dissatisfaction. The Association amended its recom-
mendation so that while rates on new mortgages rose immediately, the in-
crease as it applied to existing borrowers was deferred until January 1967.
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In 1973, as general market rates rose, building societies found them-
selves confronting intensified government resistance in their attempts to
follow suit. In March, when societies were compelled to raise shareholder
rates in order to remain competitive, the government prevailed upon them
to postpone any increase in mortgage rates.

In May, when investors’ rates were raised once more, and societies
sought a 10 percent mortgage rate, the government provided £15 million
in subsidies to hold the line at 9 1/2 percent for three months. Rates were
raised to 10 percent in August, however, and as credit conditions tight-
ened even further, the government, facing elections, dreaded another
mortgage increase.

In an attempt to shield the building societies from competitive pres-
sure, the Exchequer introduced a British mini-version of Regulation Q in
September. It limited the amount that banks could pay on small deposits
(under £ 10,000). Later in the month, however, the Building Societies
Association proceeded to recommend a mortgage rate increase to 11 per-
cent, claiming that it might have been greater, but for the government’s
action.

The escalation of market rates continued into 1974, with building so-
cieties suffering net savings outflows in two months as withdrawals in-
creased. While anxious to maintain the flow of housing finance, the gov-
ernment was determined to restrain mortgage rates from rising above 1!
percent. A similar view was shared by many building societies who, in
light of the 2 1/2 percent rise in 1973, were concerned whether many re-
cent borrowers could afford yet another rate hike.

In April 1974 short-term government loans totaling £500 million
were offered to the building societies so as to increase mortgage lending
without altering rates. The advances, which carried a 10 1/2 percent inter-
est rate, were made available at £ 100 million per month for five months.
An allocation formula based upon assets limits the amount that any single
building society can borrow. Acceptance carries the obligation not to raise
mortgage rates for one month. Repayment of the loans began as sched-
uled in October 1974.

C. Rate Changes and Building Society Operating Margins

In general, the recommended mortgage rate and the deposit rate are
changed simultaneously in order to maintain the desired margin between
the two, but on one recent occasion the mortgage rate lagged the deposit
rate. Further, as rates have risen, external pressures have kept the build-
ing societies from increasing mortgage rates sufficiently to maintain nor-
mal operating margins. This is easily seen in Table 3 which lists the mar-
gins, prior to operating expenses, provided by the various mortgage and
share rate changes. In this table, the margin is computed between the
mortgage rate and the gross cost which includes the tax paid by the build-
ing society. The interest paid to depositors and shareholders is net of per-
sonal income taxes. The building society pays the tax on their behalf
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under a special arrangement with the government. The tax is paid ac-
cording to a "composite rate" related to the average marginal basic tax
rate of all investors of the society. The narrowness of this margin under
current conditions is illustrated by the distribution of the 11 percent mort-
gage interest which was as follows:

Mortgage rate 11.00
Less

Interest received
by investors 7.50
Income tax on interest 2.67

Gross margin .83
Less

Management expenses .73
Corporation tax .04

Surplus .06

D. Mortgage Rates and the Cost of Housing

The combination of rising interest rates and rapidly rising house
prices has, in recent years, led to an extraordinary and politically in-
tolerable increase in the monthly carrying cost of owner-occupied housing.

This is illustrated in Table 4, where indexes of hypothetical monthly
repayments are computed for an average price house financed by a 25-
year mortgage. Over the l0 years from 1963 to 1973, the monthly cost of
buying a home has risen almost five times, more than double the increase
in the general price index.

In reaction to this staggering price situation, numerous proposals
have been put forward to enable families to afford adequate housing.
These include subsidy schemes, a variety of "low-start" mortgages with
graduated payment streams, mortgages in which the lender participates in
the increase in the value of the house, and price-level-adjusted mortgages.
In all cases, the objective is to modify the payment stream so that it will
more nearly match the behavior of the standard mortgage under non-in-
flationary conditions.

The "low-start" schemes involve nominal, variable-rate mortgages
with payments computed using a relatively low interest rate in early years,
increasing to the current rate within five years. At that point, payments
are recomputed over the remaining term to fully amortize the principal,
which include the accumulated interest shortfall, on a level-payment basis.
In general, these plans provide the borrower with tax deductions equiv-
alent to the total interest rate rather than the rate used to compute early
payments.

At least one indexed scheme, currently being offered by an insurance
company, links increases in principal to increases in the value of the mort-
gaged property. This plan is funded by participation certificates in the
pool of mortgages. Other plans call for complete price-level indexing. Ob-
jections to these innovations appear to center on three points. On the one
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hand, given the experience of 1972, where house prices rose in an appar-
ent reaction to the surge in mortgage lending, there is a widespread fear
that a sudden change in mortgage terms could lead to another round of
rapid increase in house prices. A second and more general objection, how-
ever, appears to be the conviction that contracts which allow nominal
principal to build up are bad for the borrower. Although this may appear
to be irrational in a society which has been experiencing inflation at an
annual rate in excess of 15 percent, it nevertheless is the most common
source of opposition. Finally, there are those who claim that any such in-
novation is an admission that inflation is permanent and therefore should
be resisted.

V.SUMMARY AND CONCLUSIONS

The level-payment variable interest rate mortgage, at least as employ-
ed in the United Kingdom, has not provided a satisfactory solution of
either of the two key inflation-related difficulties in housing finance --
those related to the ability of financial institutions, through matching of
assets and liabilities, to maintain a steady flow of funds .and an acceptable
operating margin and those related to the distortion of the stream of real
payments from the perspective of the borrower.

Although in theory the variable-rate nature of both mortgages and
deposits should allow the building societies to adjust quickly to changes in
market forces, their behavior is characterized by "sticky" rate setting
which often lags market adjustments for considerable periods. This, in
turn, leads to fluctuations in inflows which is translated directly to fluc-
tuations in mortgage advances. Thus we see credit rationing even in the
absence of official rate ceilings and other ingredients to market clearing.
Further, pressure on the rate-setting process has narrowed operating mar-
gins. These problems, notwithstanding, the building societies have fared
relatively better than U.S. institutions since rates on both assets and li-
abilities can be adjusted, even if with a lag.

Payment streams clearly have been distorted. With an 11 percent
mortgage rate and a 10 percent rate of inflation the real payment in the
first year of a 25-year mortgage is 1.6 times the real payment in year five
and 10.8 times the real payment in year 25. This problem has been recog-
nized and is being addressed by numerous proposals for change. The in-
flation-induced distortion of the payment stream, particularly its trans-
lation into very high initial monthly payments, is undoubtedly one of the
major reasons why the political mechanism has felt obliged to intervene in
mortgage markets. In turn, this intervention has vitiated one of the major
potential benefits of variable interest rate contracts -- the ability to pro-
vide a steady flow of funds by matching competitive interest rates. There-
fore, we conclude that variable-rate mortgages are unlikely to be totally
effective unless they are combined with some mechanism which reduces
the distortion of mortgage payment streams and thereby do not impose
intolerable increases in housing carrying costs. From the discussion in the
United Kingdom press, it appears that many observers share this
conclusion.



Discussion

Robert M. Fisher*
I have been asked to discuss and reflect upon the relevance and im-

plications for the United States of experience abroad with alternative
types of mortgages, with special reference to the papers -- prepared for
the MIT Mortgage Study -- which provide an essentially descriptive re-
view of developments in certain foreign countries.

One conclusion to be drawn from experience abroad is that efforts
have been under way for some time in numerous countries to devise alter-
native financial arrangements to the traditional level-payment mortgage
that bears a fixed rate of interest. In addition to Brazil, Canada, Finland,
Israel, Sweden, and the United Kingdom which are listed in Professor
Lessard’s useful table, such countries as Belgium, Columbia, Denmark,
France, the Netherlands, Norway, Switzerland, and West Germany have
already put into practice plans under which traditional mortgage re-
payment.patterns have been altered to some extent.l These efforts abroad
have often reflected concerns, among others, about the disruptive impact
of inflation on mortgage borrowers, mortgage lenders, or both. Such
efforts have led to arrangements which attempt to tailor mortgage pay-
ments more closely to the course of prices, interest rates, borrower
incomes, and/or lender cash-flow needs.

What I find missing in most discussions of nonconventional mort-
gages either here or abroad is much analysis of experience with non-
conventional arrangements in our own country. Contrary to what has
been asserted elsewhere, we have accumulated a good deal of such
domestic experience already, although much of it remains to be studied
formally. Despite familiar economic, social, legal and political obstacles to
innovation, data from the Survey of Residential Finance indicate that by
1970 about one in every eight -- or several million -- mortgaged residen-
tial properties in the United States carried first-mortgage loans on which

*Assistant Adviser, Division of Research and Statistics, Board of Governors of the
Federal Reserve System. The comments set forth are those of the discussant and do not nec-
essarily indicate concurrence by other members of the System’s research staffs, by the Board
of Governors, or by the Federal Reserve Banks.

IDetails about plans in a number of these countries appear in Housing Finance, Present
Problems (Paris: OECD, 1974).
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tlae interest rate could be changed in some manner during the life of the
loan.2 In addition, we have recorded nearly four decades of experience
with our federally aided public housing program in merchandising space
in apartments under the conditions of short-term financial arrangements
geared to the user’s ability to pay in nominal terms.

I suggest, indeed, that we may already have a mine of experience with
certain types of nonconventional mortgages here at home that should be
explored further. This includes a close monitoring of the foray just an-
nounced by four large West Coast savings and loan associations into the
variable-rate loan market, and the recent issuance by a number of life in-
surance companies of variable-rate farm loans, apparently in response to
similar lending practices of the Farm Credit Administration.

Foreign experience amply documents the widespread extent abroad of
practices designed to shift some of the risks of rising market interest rates
from mortgage lenders to mortgage borrowers. Experience in numerous
foreign countries, including Brazil, Israel, and the United Kingdom, sug-
gests, however, that there are practical limits on how far these risks can
be shifted at times of rising interest rates, especially when inflation is
strong and governments attempt to enforce stringent income and price
stabilization policies. Unfortunately, analysis of the character and level of
such limits is often lacking -- an oversight that needs attention. But it ap-
pears that the shifting of interest risks to mortgage borrowers from mort-
gage lenders has worked out with least difficulty in periods of minimal
changes in prices and mortgage interest rates -- when, of course, there is
less pressing need to restructure financial arrangements in this manner.

Experience abroad also indicates that these practical limits have been
breached for one reason or another in various countries during recent
years of accelerated inflation. As a result, more of the incidence of inter-
est-rate risk has been shifted one step further on to the government and
hence the taxpayers. With the greater socialization of this risk has come,
understandably, more public controls, whose implications for so-called
private mortgage and capital markets, as well as for government budgets,
have not always been spelled out fully.

I must confess that a review of experience abroad has given me a
deeper appreciation of several basic features of the old-time level-payment
fixed interest rate mortgage -- features whose absence in nonconventional
mortgage arrangements poses some difficult practical problems. First, the
old-time mortgage avoids the problem of selecting an appropriate index to
use as a peg to shift the risk of interest-rate changes from lenders to bor-
rowers -- hopefully in an equitable and efficient manner, and without

2U.S. Bureau of the Census, Census of Housing: 1970, Vol. V, Residential Finance
(Washington, D.C.: U.S. Government Printing Office, 1973), Tables 5a and 5. For proper-
ties with conventional (i.e., not federally underwritten) first mortgages, the incidence of
changeable-rate loans was one in every six.
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producing redistributional consequences that are deemed to be un-
desirable. In the search for an appropriate index, foreign experience em-
phasizes that it is extremely important to choose the right one, although it
often offers no firm guidelines about how to be sure that a correct choice
has been made. That what may initially be thought to be a proper index
may not always stand the test of time is illustrated perhaps most graph-
ically by the fate of mortgages in Israel on which payments were linked to
the dollar in the United States. As Professor Cukierman points out in his
paper, "at the February 1962 devaluation [of the Israeli pound], borrowers
[in Israel] with dollar-linked mortgages saw the value [i.e., the unpaid bal-
ance] of their [mortgage] obligations increased by 66 percent overnight.
This unleashed an outcry which brought about a revision in the terms of
both existing and new mortgages.’’3

Along these lines, the current difficulties of real estate investment
trusts in the United States that specialize in short-term construction and
development loans caution further that the tying of both assets and li-
abilities of a financial institution to the same index (in this case, the bank
prime rate) may not resolve all financial problems, either. One thing that
REIT experience suggests to me is that one needs to look beyond the
index formula itself to examine the likelihood that the financial in-
stitution’s debtors (in this case, builders) will themselves be in a position
to meet their obligations to it promptly when due. This, in turn, poses the
broader issue of what I am tempted to call the IIR -- the index infinite
regress; that is, once one type of financial obligation has been indexed,
how far must you go toward indexing other types of obligations, incomes,
or capital values, too, in an effort to keep the indexing system afloat?

Second, judging from foreign experience with nonconventional mort-
gages, the old-time loans have the advantage of avoiding the need to "ed-
ucate" borrowers to commit themselves to the largest of all household fi-
nancial obligations on terms under which the ultimate cost, the full
amount, or both, of the debt remains uncertain until the obligation has
been retired. On this point, Professor Cukierman offers a recommen-
dation spiced with a political insight that is rather sobering. It is that "the
home buyer should be able to choose between an unlinked mortgage at a
high interest rate and an indexed one at a lower interest rate. If this alter-
native had existed in Israel when indexed mortgages were offered, many
people would have .blamed themselves rather than the Government when
the time to pay [increased] indexation charges arrived.’’4 Third, the old-
time mortgage contracts have the advantage of incorporating no arbitrary
assumption that the income of the borrower, or the value of the property

~Alex Cukierman, "Index-Linked Mortgages in Israel," prepared for the Sloan School
Mortgage Study, p. 2.

4Ibid., p. 27.
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pledged as collateral, will inevitably change in some predetermined fash-
ion. Here again, Professor Cukierman notes that "the lack of syn-
chronization between wage increases and indexation increases in mort-
gages seems to have been at the root of the wide resistance [in Israel] to
mortgage indexation which eventually caused its abolition.’’5

On this point, census data for the United States clearly document the
fact that during a period when average incomes and average property
values rise sharply, incomes of individual borrowers as well as values of
individual residential properties may vary either downward or upward.
Not all households, for example, shared in the gains in income ex-
perienced by the typical homeowner during the 1960s. The census figures
show that of all homeowners with incomes of $15,000 or more in 1959
who still lived in the same dwelling in 1970, approximately 15 percent re-
ported that they earned less in 1970 than they had I l years earlier.6

Furthermore, of all the same one-family dwellings valued at between
$17,500 and $19,999 in 1960 that were still owner-occupied in 1970, about
11 percent were reported to be in a lower-value bracket in 1970 than a de-
cade before.7 Clearly, indexed mortgages issued to these borrowers, or on
these properties, which might have called for increasing debt-service pay-
ments over time or which might have involved a building-up rather than a
retirement of principal in the early years of the life of the loans, would
quite possibly have spelled trouble.

I must confess, too, that most reviews of foreign experience appear to
me to be limited insofar as presenting a comprehensive evaluation of the
full costs and benefits of various nonconventional mortgage arrangements.
Complex as such an evaluation must be, I believe that it should give some
attention to a number of subjects that are usually overlooked.

One neglected feature in most reviews of foreign experience is much
reference to what in the United States has become the most dynamic --
and most destabilizing element -- of the private housing market -- name-
ly, multifamily properties. Here is a market where, presumably, borrowers
should be more sophisticated and perhaps more willing than single-family
homeowners to gamble on a nonconventional financing arrangement as a
trade-off for a lower initial interest rate, a larger loan, or a lower annual
percent constant. I suspect that if we had more information than is now
available about lending practices on multifamily mortgages in the United

51bid., p. 24.

6Based on unpublished tabulations of the U.S. Department of Commerce, Social and
Economic Statistics Administration, Bureau of the Census, from the 1970 Components of
Inventory Change Survey.

7U.S. Bureau of the Census, Census of Housing: 1970, Components of Inventory
Change, Final Report HC(4)-I, United States and Regions (Washington, D.C.: U.S. Gov-
ernment Printing Office, 1973), Tables 2, 3, and S-4.
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States, it would confirm the existence of a wide variety of non-
conventional contracts. Insofar as foreign experience sheds light on this is-
sue, only the paper on Canada offers any comment. It concludes that "in
the case of multifamily housing, fixed mortgages matching the amor-
tization period continue to be favored. Apparently, borrowers prefer the
fixed contracts due to fears that rent increases will not match interest and
price level increases, which has been the case in recent years, and the
dominant lenders for large scale projects, life insurance companies, prefer
the longer-term contracts."8

Another neglected feature of experience abroad which seems even
more regrettable is any analysis of the impact on house prices of non-
conventional mortgage arrangements which may allow borrowers (at least
initially) to service more debt with a given monthly payment than would
be possible with a traditionally structured mortgage. I look in vain to the
students of foreign experience to give us some clues about the conditions
under which, and the extent to which, the special terms of non-
conventional mortgages have been capitalized in higher house prices rath-
er than enabled borrowers to obtain better houses for the same price.
Lacking such clues, I remain skeptical about statements that (as in
Sweden), "the mortgage ’package’ incorporates a rising schedule of pay-
ments which further increases the amount of housing that households can
afford."9

Finally, I see a problem encountered by lenders both here and abroad
in trying to match the maturities of their assets with the maturities of
their liabilities, no matter whether conventional or nonconventional mort-
gages are involved. On either type of mortgage arrangement, it needs to
be recognized that periodic payments of scheduled principal, prepaid prin-
cipal, and interest create a variable pattern of cash flow that is generated
by no other type of capital market instrument, and belies the fiat sim-
plistic statement that to lend on fixed-rate level-payment mortgages is to
lend long.l° This unique pattern of cash flow -- which provides a fluc-
tuating stream of funds that must be reinvested continually -- poses a
special problem for asset and liability management that goes beyond the
need to match contractual or effective maturities, despite such comments
that, as in Canada, "the bulk of deposits [of trust companies] are for five
years to match the roll, over mortgages."

~Donald R. Lessard, "Roll-over Mortgages in Canada," prepared for the Sloan School
Mortgage Study, p. 18.

9David L. Cohen and Donald R. Lessard, "Mortgage Innovation to Facilitate In-
vestment in Housing: The Case of Sweden," prepared for the Sloan School Mortgage Study,

~°For further details, see Robert Moore Fisher, "Mortgage Repayments as a Source of
Loanable Funds" (Federal Reserve Staff Economic Study, 197 l).
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In conclusion, it seems to me that foreign experience provides a useful
summary of the features of a far greater variety of nonconventional mort-
gage contract experiments than we could ever hope to test in the United
States during any brief period of time -- or in some cases might ever
want to test. Here I am thinking of such schemes as the United King-
dom’s variable-rate mortgage arrangement which operates with a constant
mark-up between the cost of funds to the building societies and the rates
which these dominant home mortgage lenders charge on new and out-
standing mortgage loans. That is hardly a plan which commends itself to
public policy, since the fixed mark-up offers no incentive to improve the
efficiency of the intermediation process over time.

Foreign experience also suggests a good deal about the nature of
many of the likely costs and benefits associated with certain types of non-
standard mortgage contracts. Often lacking, however, is a comprehensive
presentation and a careful weighing of advantages versus disadvantages, in
some cases because data are fragmentary or because nonconventional
lending arrangements have been adopted only recently.

Having extracted these insights from experience abroad that has oc-
curred within a variety of social, economic, political, and legal en-
vironments, I suggest that what we need to do now is to look inward
more deeply to ponder the lessons of domestic experience with non-
conventional mortgage arrangements within the context of our own par-
ticular institutional structure. This effort should help us see whether and
how we might best adopt the fruits of both foreign and domestic ex-
perience, tempered by the keen insights derived from work going on here
at MIT and elsewhere, to our own on-going system of mortgage finance.



Discussion

Hirsh Tadman*
Don Lessard has done an excellent job of describing the Canadian

mortgage instrument and the institutional structure of the residential
mortgage market. Therefore, I do not propose to go into a lot of re-
petitive detail. What I propose to do is to briefly describe our mortgage
instrument and how it has worked in Canada, provide a comparison be-
tween the institutional framework of the residential mortgage markets in
the United States and Canada including some basic capital markets differ-
ences, and briefly describe some of the options open to the small "saver"
in Canada.

In general, one could argue that Canada is much more committed to
a mixed economy than is the United States. However, especially when one
looks at that portion of the capital markets which affect the mortgage
market, we have fewer restrictions than you do in the United States. Our
capital markets are freer to operate in response to market, rather than ad-
ministered, forces. We have no such thing as usury laws. We do have a
Small Loans Act which regulates loans up to $1,500, but this Act has no
applicability to the mortgage market. So we find that in the Canadian
mortgage market, interest rates are more freely determined by market
forces than they are in the United States. Historically, this has tended to
make the cost of housing -- due to higher mortgage servicing costs --
more expensive in Canada. Another factor which has tended to make
housing more expensive in Canada is that we do not have income tax de-
ductibility of mortgage interest. So we are talking about a substantially
higher cost of home ownership in Canada relative to the United States.

Let us take a brief look at some of the institutional differences. We
have a much more uniform residential mortgage interest rate across the
country, partly due to competitive reasons and the institutional structure
of our market. We generally do not have comparable restrictions on our
thrift institutions as far as lending radii are concerned (there are some ex-
ceptions with respect to credit unions and caisses populaires) such as are
imposed on your savings and loan associations. But this is not the major

*Chief, Financial Institutions, Capital Markets Division, Department of Finance of
Canada.
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institutional difference. The biggest difference is that whereas ~t you look
at the total number of commercial banks, savings and loan associations
and mutual savings banks in the United States, the number must total
some twenty thousand. We have ten banks in Canada with the five largest
banks controlling over 90 percent of the total bank assets. They do, how-
ever, have 6,500 branches across the country. Our thrift institutions most
closely comparable to your savings and loan associations and mutual sav-
ings banks -- trust companies and mortgage loan companies -- total no
more than about 125. Large ones total no more than 15. Thus, we are
talking effectively of about 20 large institutions with thousands of branch-
es across the country, with much greater opportunity for funds to flow
from surplus areas to deficit areas, leading to a much smoother dis-
tribution of funds.

Let me move now to a brief discussion of our mortgage instrument
characterized by Don Lessard as a five-year roll-over instrument. If we
want to put this in the context of yesterday’s discussion, I guess our mort-
gage instrument was not really included in the spectrum of instruments
described by Rich Cohn. We do not have too much trouble on the supply
of funds side. We have taken care of the credit rationing problem to a
large degree in comparison with the U.S. situation. This can be rated as
good to excellent. You might want to criticize us a little more heavily on
the demand side -- the demand for funds by borrowers for housing --
and I will get into that shortly.

Our mortgage instrument has been called a five-year roll-over mort-
gage. Most residential mortgage contracts are written with a 20-30 year
amortization period but with a five-year term. The rate is market de-
termined and generally uniform across the country. An individual can
walk into a financial institution for a mortgage and the contract will be
written with, say, a 25-year amortization period. He will pay the then cur-
rent market rate of interest for the mortgage. At the end of the five-year
term the contract is rewritten at the then current market rate for a further
five-year term but now amortized over 20 years. It is in effect a form of
variable-rate mortgage. This instrument is not restricted to conventional
mortgages but also to our government-guaranteed mortgages, which some
people find unique.

How can our thrift institutions underwrite such mortgages? They can
do so because they do not have major problems in matching assets and li-
abilities. Our trust and mortgage loan companies have a wide range of li-
abilities. Unlike your S&Ls, they do issue demand deposits which are
checkable. They also issue passbook savings accounts and term deposits
ranging from under 30 days to 5 years. The bulk of their liabilities are in
five-year term certificates and since their assets are largely in five-year
term mortgages, they are more or less matched and operate on the spread.
I wish I could say that we developed this system because we have such
brilliant insight into how the market was going to work, and that we
looked at your market and foresaw the disintermediation problems. But it
did not work out that way. Perhaps it was just a quirk of fate or because
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of some visionaries of many decades ago wtaen our Interest Act was writ-
ten. One of the clauses of this Act says that for noncorporate mortgages,
whatever the term of the contract, the borrower has the right to repay the
loan at any time after five years with no more than a three-month interest
penalty. I assume that our institutions developed the five-year term mort-
gage so as to avoid the potential problem of being faced with repayment
at any time after a mortgage has been in existence for five years. Con-
ventional mortgages have been written with a five-year term since 1931
without any major problems. Government-guaranteed mortgages have
been written on this basis since 1969. Don Lessard pointed out that we
are about to be faced with the first test of the roll-over of government-
guaranteed mortgages. So far, we have not had many complaints from
borrowers. But as he rightly pointed out, the mortgage market back in
1969 was relatively high, ranging from 9 1/4 percent to 9 3/4 percent.
Currently rates are well over 11 percent but falling. We may not face the
test until 1976 or even beyond because the mortgage rate in 1970 was 10
percent. Moreover, individual homeowners have benefited by the sub-
stantial capital appreciation of their houses.

What happens at the maturity date of a five-year term? What obliga-
tion is there on the part of the lending institution to renew the loan for a
further five-year term? We would be in quite a bind if an individual,
having received notification of the expiration of the contract, was in-
formed that a balloon payment is due and that the institution is requiring
repayment of the loan. Although there is nothing fixed in the law which
says that an institution must renew a mortgage loan, experience has
shown that they do renew these loans. There is a pretty big moral obliga-
tion on their behalf to renew them. I am not sure though what would
happen if we were faced with a massive credit crunch.

The mortgage renewal generally takes place without any problems.
The borrower does not face any new closing costs with a straight renewal.
At the five-year date he can repay any portion of his loan without penal-
ty. He generally can also shorten the remaining amortization period. If
however he wishes to extend the amortization period or increase the loan
amount, he will be faced with additional costs.

As I pointed out earlier, our mortgage rates are market determined
and this can mean relatively high rates. They did reach a peak a few
months ago about 12 1/4 to 12 1/2 percent. On the other hand our savers
also get market-determined rates. Our institutions were paying up to 11
percent on five-year certificates a few months ago. So our small saver is
not faced with the disadvantages of Regulation Q. Professor Modigliani
asked me yesterday about the small saver who does not want to tie him-
self up for five years. He has a whole range of alternatives from five-year
term deposits on down to passbook savings accounts. At the height of the
market these passbook accounts were paying 9 1/4 percent, with no min-
imum deposit requirements and no time restrictions other than the neces-
sity to maintain the deposit for the entire month in order to earn interest
for that month.
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Getting back to the mortgage market, the supply side problems are
less in Canada than in the United States. But what about the demand
side? Obviously, as I mentioned earlier, our homeowner is faced with a
much higher cost of funds and no income tax deduction for mortgage in-
terest. But we have come around to assisting the homeowner over some of
demand side problems -- the initial down-payment problem and the
monthly payment problem. Some of the solutions arose out of the un-
usual economic conditions that we were faced with in early 1974. The first
quarter of 1974 was extremely strong in Canada. We ended the year with
close to 4 percent real growth in GNP, most of it due to the strong first
quarter. The demand for funds for housing, as for other purposes, was
quite large. One of the things that was put into place to try and temper
the demand for funds for housing was what became known as a registered
home ownership savings plan. This plan allows individuals who do not
currently own homes to deduct from their taxable income up to $1,000
per year, and to a maximum of $10,000. These savings plus the earnings
on them accumulate, tax free, provided that when they are withdrawn,
they are used for the purchase of a home or for home furnishings. This
plan was developed to try and temper some of the demand for housing
and to enable individuals to more easily save for the down-payment for a
house.

Another program was established to try and temper the monthly pay-
ment problem for lower-income earners. Depending on the region in
which an individual lives, and depending on his income, and depending
on regional house price ceilings, the government will subsidize an indi-
vidual’s monthly mortgage payment up to $50 per month. The commit-
ment on the part of the government is for a five-year term after which the
subsidy is re-evaluated. This program applies not only to home purchasers
but also to renters.

A third program introduced by the government was to give grants of
$500 to those purchasers of new homes who qualified on the basis of
regional house price limits and of income.

I wish to conclude with a few brief comments on indexation and the
price level adjusted mortgage. I cannot recollect any Canadian experience
with an indexed mortgage instrument and, given the balance sheet struc-
ture of our thrift institutions, I am not sure that the pure PLAM makes
much sense unless one can also introduce some form of indexation on the
liability side of the balance sheet also. I am also concerned about the im-
pact of such an instrument on the rest of the capital market and on the
pricing of indexed capital market liabilities. As Professor Grebler asked
yesterday, how would you price them? Would you auction them? Would
you put them in the market and ask how much over par one would be
willing to pay for such an instrument? I think these problems need to be
explored in some depth before a PLAM can be introduced. I am also
concerned about how a PLAM would be traded in secondary markets.
None of these comments, of course, are meant to detract from the ex-
cellent work done to date on the PLAM and other nonstandard
mortgages.



Macroeconomic Simulations
of Alternative

Mortgage Instruments

Dwight M. Jaffee and James R. Kearl*
I. INTRODUCTION

This paper reports on the results of simulating the macroeconomic
effects of alternative mortgage instruments using the MPS econometric
model. The MPS model (which is a recent version of the model developed
by the MIT-Federal Reserve model project) was chosen principally be-
cause of the extensive detail in its financial sectors. This depth of detail
allows the various effects of alternative mortgage instruments to be dis-
tinguished. Additionally, th6 principal investigators on the MIT Mortgage
project were fully familiar with the operation of the MPS model, and this
allowed a wide variety of mortgage instruments to be implemented and
tested with assurance and speed.

The results presented here must be interpreted as preliminary findings
on the macroeconomic effects of the alternative mortgage instruments
tested. This "caution on use" is stressed for several reasons. First, the ba-
sic model was developed with specification and estimation methods that
are subject to errors, while the results are presented as simple point es-
timates of the expected effects. Second, the technique for implementing
the alternative mortgage instruments in the model involves changing cer-
tain structural features of the model, which no doubt introduces addi-
tional uncertainty into the results, although of an unknown amount.
Third, there are several points in the MPS model where the values of spe-
cific coefficients necessary for implementing the alternative mortgage in-
struments are not known. To proceed, therefore, we had to make ad hoc
guesses of the values of these parameters, and in some cases to simulate
the instruments for alternative values to test for sensitivity. These points
of uncertainty are stressed in the text below, and are listed in the con-
clusions under the agenda for future research. Finally, we have carried out
only "partial equilibrium" simulations of those sectors of the MPS model
in which the mortgage instruments have their direct impacts. The results,
consequently, do not allow for the full feedback of the general economy
on the sectors of initial impact.

*Dwight M. Jaffee is an Associate Professor of Economics at Princeton University and
James R. Kearl is an Assistant Professor of Economics at Brigham Young University.
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The mortgage contracts tested in this study have resulted from the
continuing discussions among the participants in the MIT mortgage
project. Most, if not all, of the instruments have been therefore discussed
in some detail in the other studies contained in this volume, and reference
is made hereto. However, an attempt has been made to outline the main
features of the proposed instruments, and thus the present paper is self-
contained in this sense, and indeed may provide a useful summary of
some of the principal findings of the MIT mortgage study. Also note that
the order in which the alternative instruments are tested represents an at-
tempt to develop in a logical manner the key features of these in-
struments, and therefore does not represent a view as to the desirability or
relative desirability of the contracts.

The paper has been structured to allow for the possibility of reading
on three different levels. First, the actual results are presented and dis-
cussed in a relatively self-contained manner in Section III. Second, more
general background on the MPS econometric model and the structure of
the experiments is provided in Section II just below. Third, specific details
on how the instruments were included in the actual programming of the
MPS model are available in Section V. Summary conclusions and an
agenda for future research are given in Section IV.

II. GENERAL FRAMEWORK FOR THE SIMULATIONS

A. The MPS Moael

Complete and technical descriptions of the housing, mortgage, and
savings deposit sectors of the MPS model are available in Gramlich and
Jaffee (1972). Fortunately, for present purposes, the equations of basic in-
terest for the simulations can be usefully presented without the details of
dynamic lags, proxy variables and empirical approximations, and the like.
The relevant equations, making a closed system, are:

(II.1) KH$ = KH$ [PAYO, LVR, RM, RP ....]
(II.2) MD = MD [RM, RO, KH$, REP ....]
(II.3) MS = MS [RM, RO, D, REP ....]
(II.4) MD = MS
(II.5) RD = RD [RM, RO ....]
(II.6) D = D [RD, RO ....]
(II.7) RES = RES [INT, RD, D ....]
(II.8) PAYO -- function of mortgage instrument
(II.9) PAY -- function of mortgage instrument
(II. 10) INT -- function of mortgage instrument
(II. 11) REP = function of mortgage instrument
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Symbols in these equations and others which enter later in the dis-
cussion are defined as follows:

CB
D
GMF
GP
IN
INT

KH$
LIC
LVR
MD
MS
MSB
PAY

PAYO

PLAM
RCB
RCP
RD
REP
RES

RM

RMS
RMSo
RO

RP

RPo
(RMS-RM)o

SLA
T
U

no

VRM

constant spread between RD and RMS reflecting the
costs of intermediation
commercial banks
supplied stock of time deposits
gross mortgage flow during period
graduated-payment mortgage
price-level-indexed mortgage
interest income received by savings and loan
associations
current value of housing stock
life insurance companies
maximum available loan-to-value ratio
demand for stock of mortgages
supply of stock of mortgages
mutual savings banks
aggregate mortgage payments in period (including both
interest and repayment of principal)
initial payment on relevant mortgage contract
price of standard house
price-level-adjusted mortgage
long-term bond rate
commercial paper rate
time deposit interest rate
repayments of principal on mortgage contracts
transfers to reserve accounts of savings and loaf
associations
long-term conventional mortgage interest rate
real rate of interest on mortgage
short-term mortgage interest rate
initial short-term mortgage interest rate
"other" rates, typically the long-term corporate bon~
rate
current rate of inflation
expected rate of inflation over the duration of th,
contract
initial rate of inflation
difference between short-term and !ong-term mortgag
rates at initial date of contract
savings and loan associations
maturity of the mortgage
degree of graduation, i.e., annual rate of increase i
total payment
initial graduation rate
variable-rate mortgage
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The above equations are briefly described as follows:
(1) Housing. In the current MPS model, the housing stock and hous-

ing investment are developed from a series of reduced-form equations of
the housing market. The housing stock responds positively to various in-
come and demographic variables that increase demand, and responds neg-
atively to the relative price of housing and to the cost and availability of
housing finance. The present model does not, however, incorporate the
effects of either loan-to-value ratios (LVR) or the initial payment size
(PAYO) on housing demand, and the treatment of inflation rates (RP) is
not completely satisfactory for present purposes.

James Kearl is currently developing a housing sector that will proper-
ly estimate these effects. For present and immediate purposes, however,
we have had to make an ad hoe adjustment to the model. Following the
work of Poole (1972), the main effect to capture is the impact of higher
intial payments (PAYO) in reducing housing investment. Because indi-
viduals operate within cash flow constraints in terms of the maximum
value of PAYO they can afford, mortgage instruments with higher PAYO
values will result in individuals buying smaller houses or not buying at all.

This impact has been implemented in the model in the following way.
First, we calculated over the simulation period the value of PAYO that
would have been (or actually was) associated with the conventional mort-
gage contracts in force. We denote this time series of values PAYO, and
note that it will rise and fall with the mortage rate on newly issued mort-
gages, following the specific formula given in Section V. Second, we cal-
culated within the simulations the value of PAYO associated with the
mortgage instrument being studied where again the specific formulas are
given in Section V. Thus, thinking of a case in which a new mortgage in-
strument lowers the initial payment, the saving in cash flow amounts
would be given by PAYO - PAYO, and the proportional saving which we
denote as/3 would be given by/3 = (PAYO -- PAYO) PAYO.

Our assumption is that individuals fully use this saving to purchase
additional housing, so that we can increase the housing investment that
would have been generated by the model by the factor /3 to account for
the stimulus of the new mortgage instrument. It would be clearly wrong,
however, to assume that all individuals are actually constrained by these
cash flow problems, and therefore it would be wrong to count this full im-
pact on housing. Instead, we assumed that some proportion of house-
holds, denoted as a, were actually constrained by cash flow con-
siderations, and thus we counted as a stimulus to housing the
multiplicative factor

As for the actual value of o~, we were frankly agnostic, other than
knowing it was bounded between 0 and 1. In the simulations, unless
otherwise noted, we have used what we think to be the conservative value
of .25. In one simulation reported below we also tested with a value of
.75, and found the effects on housing essentially tripled, implying the
model is near linear in this sense.
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(2) Mortgage Demand. The demand for mortgages is derived from the
stock of houses to be financed, and, in fact, MD is proportional to KH$.
The factor of proportionality, however, is negatively related to the mort-
gage rate (RM), reflecting the fact that individuals will opt for lower loan-
to-value ratios when RM rises, and, perhaps more importantly, more indi-
viduals will choose full equity financing for their housing as RM hits
threshold values. Note that the RM elasticity of mortgage demand deo
pends on both the proportionality factor and KH$, since the latter is itself
a function of RM.

(3) Mortgage Supply. The supply of mortgages is derived basically
from the available sources of funds. For savings and loan associations
(SLAs), mutual savings banks (MSBs), and commercial banks (CBs), the
funds are mainly time deposits, while for life insurance companies (LICs)
the driving variable is reserves. In addition, except for SLAs, there are
important portfolio allocations whereby mortgage supply rises with RM
and declines with other rates (RO). There are also complicated dynamic
structures in the model to take into account the commitments process of
mortgage lending. These remain in the simulated system in their original
form, but are not discussed here since they do not interact in important
ways with the changes in the mortgage instruments.

(4) Mortgage Market Equilibrium. The MPS mortgage sector allows
for disequilibrium in the mortgage market with a mechanism by which the
mortgage rate responds only slowly towards its equilibrium value, and this
is also retained in the simulated system. Conceptually, however, this af-
fects only the short-run dynamics of the model, and thus it is easier to as-
sume a full equilibrium model for the discussion that follows here.

(5) Deposit-Rate Setting. Deposit-rate setting by SLAs, MSBs, and
CBs is based on a model of modified profit maximization. For SLAs, for
example, deposit rates are set at a level such that the marginal cost of de-
posit funds equals the yield available on newly issued mortgages. Also,
there are certain dynamic factors affecting the rate-setting, but they do
not cause the deposit rate to differ significantly from the static profit
maximizing level. There are, however, two other constraints that poten-
tially affect the deposit rate. One constraint is the Regulation Q ceiling
which, when it is binding, has the effect of suspending normal rate-setting
behavior. The role of Regulation Q ceilings in our simulations will be dis-
cussed below. The second constraint that can affect deposit rate setting
derives from the Federal Home Loan Bank requirements for transfers to
reserves from current operating profits by SLAs. Concern for this con-
dition was a basic factor responsible for the enforcement of deposit rate
ceilings in 1966, 1969-70, and 1973-74. Our simulations, as indicated be-
low, will have the effect of removing deposit rate ceilings at the same time
that a new mortgage contract is introduced. We anticipate that the net
effect should be to improve, not hurt, SLA reserve transfers. It is possible,
particularly for some of the less preferred mortgage innovations, that SLA
reserve transfers may actually fall. Since RES is a variable of the model,
such a situation would be indicated in the simulation.
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(6) Household Supply of Time Deposits. The MPS model deposit
equations follow a mechanism through which household net worth and
current savings are balanced first between time deposits and other fi-
nancial and real assets, and second, between the various depository in-
stitutions. The spreads between deposit interest rates and other interest
rates determine the allocations and balance at both levels.

(7) Reserve Transfers of SLAs. There is now available for the MPS
model a series of equations that determines the reserve transfers of SLAs.
The two main variables are the mortgage interest income and deposit in-
terest costs for SLAs, but, in addition, taxes and other income and costs
are accounted for. A description of these equations is provided in Section
V, and their use in simulating the effects of removing Regulation Q ceil-
ings is available in Jaffee (1973).

(8) Size of Initial Payment. PAYO is a new variable to be added to
the MPS system in order to simulate the effects of changes in the size of
initial payment on housing demand. It enters the model in the housing
equation (1) as discussed above. The formal specification of PAYO is
given below in Section V.

(9) Aggregate Payments. Whereas PAYO is the size of the initial pay-
ment of a standard mortgage, PAY is an aggregate variable for the total
amount of payments made on mortgages during each period. It is used in
the model as the basis for calculating INT and REP, its two constituent
parts. The effect of alternative mortgage contracts on PAY is discussed in
Section III and formulas are given in Section V.

(10) Mortgage Interest Income. INT is necessary in the model in
order to calculate the reserve transfers of SLAs. It is currently used to
simulate actual experience under conventional mortgages, and thus it has
to be changed, in the manner described in Section III and V below, for al-
ternative mortgage instruments.

(11) Mortgage Repayments. The MPS econometric model incor-
porates mortgage repayments in a structural way. On the supply side, the
"recyling" of repayments take some time, so that an increase in re-
payments at least temporarily depresses net mortgage supply. Similarly,
an increase in repayments depresses net mortgage demand, and this effect
continues into the steady state on the grounds that mortgage borrowers
rarely adjust their repayment pattern once it is initially set. The variable
will be of some importance in the simulations since the timing of re-
payments depends directly on the conditions of the mortgage contract.
The formal specification of REP is discussed below in Section V.

B. General Points on Simulation Strategy

(1) Initial Conditions and Phasing-in of New Instruments. The sim-
ulations were run from a point early in the 1960s, specifically 1962:I,
through the latest possible quarter, specifically 1973:IV. The initial con-
ditions for such simulations were necessarily those of a conventional
mortgage environment. Consequently, the simulations show the dynamic
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effects of introducing the new instruments to portfolios initially based on
conventional mortgages. By the end of the simulation period, however,
lenders hold almost entirely new instruments since the stock of initial con-
ventional mortgages is almost fully repaid. This would appear an ad-
vantageous situation since one observes both the dynamics of transition in
the early years and then the new instrument equilibrium in the later years.

(2) One Instrument at a Time. We have simulated the effect of each
new instrument by allowing it alone in the market during the simulation
period. An alternative procedure would be to allow two or more in-
struments to exist together in the market, with borrowers able to choose
among them. We feel, moreover, as a matter of policy that conventional
mortgages should co-exist with the new mortgage instrument(s). But, at
this point, both in terms of gaining experience with simulating new in-
struments and in terms of interpreting the results, a regime of one con-
tract at a time was followed.

(3) No Innovation in Time Deposit Markets. For similar reasons, the
simulations assume no fundamental changes in the nature of the time de-
posit contract. For example, although as a matter of policy we would be
inclined to consitler seriously the possibility of indexing time deposits, it
was felt we should first simulate and isolate the effects of the new mort-
gage instruments. Also, it should be stressed that we do allow for any
changes in intermediary deposit-rate setting that should result from the
introduction of new mortgage instruments.

(4) Partial Equilibrium Simulations. One advantage of using a large-
scale econometric model, like the MPS model, to simulate the alternative
mortgage instruments is that it allows one to calculate the full general
equilibrium effects of the innovations. However, in doing so one intro-
duces a variety of complications, including the determination of the prop-
er role for monetary policy in such a setting. Due to time limitations, we
have not yet been able to carry out such general equilibrium simulations,
and thus this is on the agenda for future research. Instead, the simulations
reported here allow for the full interaction of only three sectors of the
MPS model -- the mortgage, savings deposit, and housing sectors -- as
summarized above in equations (II. 1) to (II. 11). The rest of the model was
treated as exogenous and fixed for the purposes of the simulations.

(5) Regulation Q Ceilings. The mortgage instrument innovations con-
sidered here are appropriately viewed as alternatives to a regime of Reg-
ulation Q ceilings. In other words, a major objective of the simulations is
to ~valuate how much better things would have been if new instruments
had replaced deposit-rate ceilings over recent historical periods. Con-
sequently, this would imply that the mortgage instrument simulations
should be carried out without deposit-rate ceiling constraints on deposit-
rate setting. A dilemma will arise, however, if the combination of re-
moving the deposit-rate ceilings and adding the new mortgage contract
does not simulate an improvement in the status of SLAs. The dilemma is
that the model will continue to function normally in such a situation,
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whereas, in reality, the mortgage and housing industries would be serious-
ly disrupted were the SLAs to go out of business. Fortunately, the model
generates values for reserve transfers, and therefore for each simulation
we compare the reserve transfer being generated by the system with the
reserve transfer observed with deposit-rate ceilings. Assuming the transfers
to reserves with deposit-rate ceilings were near the minimum amount ac-
ceptable (without disrupting the industry), a condition for a feasible in-
strument innovation is that the simulated amounts exceed the observed
minimum. In essentially all cases we do find an improvement in reserve
transfers, and thus this magnitude is important only in comparing
simulations.

(6) Treatment of Individual Lenders. The current MPS mortgage sec-
tor structurally distinguishes four private mortgage lenders -- SLAs,
MSBs, CBs, and LICs -- and also includes government-suppfied mort-
gages (FNMA et al.) in the total mortgage supply. This separation will be
continued in the simulations. The following points should be noted:

Government-supplied mortgages are treated as exogenously de-
termined at their historical levels. Within the model, it is straight-
forward to consider changes in these policy variables, but time
limitations indicated these should be evaluated in later work.
It is assumed that all intermediaries (including the government
agencies) issue the new mortgage instrument, given that only one
mortgage contract will be allowed in the market in each sim-
ulation. In reality, of course, we anticipate a multi-contract regime
will evolve and that certain lenders may prefer certain contracts (in
particular, insurance companies may continue to prefer fixed inter-
est-rate, long-term contracts). Again, however, simulations of mul-
ti-contract regimes must be on the agenda for further work.
The variables REP and INT cannot be calculated for all the inter-
mediaries. REP is not included in the model for CBs since data on
commercial bank repayments are available for only the most re-
cent periods. This should not have an important bearing on the re-
sults. INT is explicitly calculated in the model for only SLAs.
Since there is no causal feedback from INT to the rest of the mod-
el, the simulation results are not affected by this. INT, however, is
a variable of interest by itself, and the case of SLAs should serve
as a good indicator of the status of the other intermediaries.

"III. RESULTS OF THE SIMULATIONS

A. Simulations of Standard Mortgage Contracts With and Without
Deposit-Rate Ceilings

A useful starting point is to show how the MPS model traces the his-
torical conditions under which all mortgage contracts were standard in-
struments and under which deposit-rate ceilings acted as constraints at
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times on the deposit-rate setting of the intermediaries. Table 1A shows the
actual historical values for ten variables of interest, and Table 1B shows
the corresponding values simulated by the model. Since the same format
is used in almost all the tables below, it is important to be clear on the ar-
rangement. The definitions of variable symbols are:

RSL.

RM

DESL
MOST

MTotal

MINT

DINT

TRANSFERS

RESERVES

EH$

KHI

HSI$

deposit rate of savings and loan associations (not more
than the deposit-rate ceiling when the ceiling is enforced
as a binding constraint)
mortgage interest rate on standard mortgage
instruments
total savings deposits at savings and loan associations
total mortgage portfolios of savings and loan
associations
total mortgage portfolio of SLAs, CBs, MSBs and
LICs.
mortgage interest income on savings and loan associa-
tion mortgage portfolios
deposit interest paid by savings and loan associations to
depositors
funds available and transferred to reserve and surplus
accounts of savings and loan associations
the accumulated sum of transfers by savings and loan
associations
investment in residential housing (National Income Ac-
counts concept)
accumulated stock of single-family dwellings in constant
dollars
nominal value of single-family housing starts -- quarter-
ly rate

All interest rates are measured in percentage points. All values are in bil-
lions of current dollars unless otherwise noted. All flow variables except
HSI$ are at annual rates.

The columns in the tables give the relevant data for specific points in
actual time: 1965:IV, 1966:IV, and so on through 1973:IV. The computer
simulation results, in fact, are available for each quarter from the begin-
ning of our simulation period in 1962:I through the end of the period in
1973:IV. We have presented the results for only the last quarter of each
year beginning in 1965 to simplify the presentation. In particular, there is
relatively little of interest before 1965 in the simulations, and after that
the fourth quarter of each year generally hits the quarters of major inter-
est such as 1966:IV and 1969:IV.

A comparison of the historical values of Table 1A and the simulated
values of Table 1B gives an indication of how well the model is fitting.
For most of the variables, and for almost all the time, it can be seen the
fit to history is remarkably close. Not to overstate the result, however, it
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should be stressed that Regulation Q ceilings constrain deposit rates over
much of this period, and that the simulations treat most of the MPS
model -- all except the mortgage, saving deposits, and housing sectors --
as exogenous. Also, there are some deviations of note. For example, start-
ing in 1969, deposit levels (and therefore mortgage levels) for SLAs grow
at a much slower pace than the actual history. Similarly, the flow vari-
ables such as TRANSFERS and EH$ sometimes have rather large per-
centage deviations from history; the worst of these, for example, appears
in 1973:IV when the simulation value for EH$ exceeds the historical value
by $7.0 billion (at annual rates).

Turning next to Table 2, we show results of simulations still with
standard mortgage contracts, but now without the existence of binding
deposit-rate ceilings. Table 2A shows the simulated levels of the variables,
and thus can be directly compared with Table lB. Alternatively, in Table
2B, the same results are tabulated in deviations form by subtracting the
results of Table 1B (with deposit-rate ceilings) from the results of Table
2A (without deposit-rate ceilings). (Here and below comparisons are al-
ways made between two simulation results, and not against the actual his-
tory, since we have seen the model does deviate from history at times and
this washes out only when two simulations are compared).

We will not go into the results on the removal of deposit-rate ceilings
in depth since a more thorough study of essentially the same data is avail-
able in Jaffee (1973). The main points, however, are easily noted. It is
clear that removing the ceilings has practically no effect in the model be-
fore 1969:IV. The reason is that, at least within the model, the ceilings
were not found to be significantly binding on the rate-setting of the rele-
vant institutions until 1969. In particular, ceilings were imposed on SLAs
after the 1966 credit crunch, so it is not surprising that their removal has
no effect during this period. Starting in 1969:IV, however, there is more
action, and in particular the deposit rate of SLAs is simulated to increase
by 68 basis points, reflecting the effect of removing the ceilings.

Turning to the deposits of SLAs (DESL), one finds positive in-
crements between 1969 and 1971, and then negative increments in 1972
and 1973. This result is basically the sum of two effects. In the first set of
years, the SLAs are simulated to raise their deposit rates rather strongly
upon the removal of the ceilings, while the commercial banks (not shown
in the table) respond much more slowly. Thus the SLAs are able both to
attract deposits from the capital markets and to hold more than their own
in competition with the commercial banks. In the last two years, in con-
trast, the commercial banks raise their deposit rate considerably more
than the SLAs with the result that the SLAs lose deposits compared to
the baseline with deposit-rate ceilings. In fact, the loss of deposits for the
SLAs would have been worse were it not that the average level of deposit
rates is considerably higher without the ceilings, with the effect that the
depository intermediaries in aggregate attract deposits from the capital
markets. Also note that the extent to which commercial banks would
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compete with SLAs for deposits were Regulation Q ceilings to be re-
moved has been a question of considerable debate. The simulations
presented here and below assume commercial bank competition of the
type last observed in 1967 before the onset of binding deposit-rate ceil-
ings. It is possible, however, that were the ceilings removed today, then
commercial banks might compete much more strongly, implying the possi-
bility of more negative results for SLA deposit flows.

A second point of primary note in Table 2 concerns how the SLAs
are simulated to do in terms of reserves and transfers of reserves without
the protection of deposit-rate ceilings. Looking at the variable RE-
SERVES for 1973:IV, we find that the SLAs accumulate approximately
$1.71 billion less in reserves when Regulation Q protection is removed. So
the simulations do show some protection for the SLAs from deposit-rate
ceilings. We will not consider here, however, whether this magnitude is
sufficiently large to make a case for the ceilings (see Jaffee (1973) for an
extended discussion including the appraisal for alternative degrees of com-
mercial bank competition).

It is usefuI to consider the results for housing fi’om removing the de-
posit-rate ceilings. Looking at the stock of housing KHI in 1973:IV the fi-
nal effect over the full simulation is a negligible $0.1 billion (compared to
the final level of about $525 billion). In other words the results indicate
that the deposit-rate ceilings were essentially neutral over the period with
respect to housing. Moreover, it is noteworthy that the removal of the
ceilings actually stimulated housing in the low investment quarter of
1969:IV, while it depressed housing in the rather strong quarter of
1971:IV. Thus, it would appear that cyclically, the ceilings were actually
slightly destablizing in their effects on housing investment (for a more
complete analysis of the effects of ceilings on housing see Fair and Jaffee
(1972)).

Finally, examination of the stocks of mortgage holdings of all inter-
mediaries and those of savings and loan associations alone indicates that
proportionate holdings change. This changing pattern of mortgage stock
portfolios of the various intermediaries results from changing patterns of
deposit rates, now free of ceiling constraints, which lead to different pat-
terns of deposit flows and consequently mortgage holdings. It is possible
for SLA holdings to move quite differently from the total stock. Indeed,
this phenomenon is found to be important in interpreting some of the
simulations reported below.

B. Graduated-Payment (GP) Mortgages

GP mortgages are the first class of alternative mortgage instruments
that we consider. GP mortgages differ from standard mortgages in that
the payment made each period grows at a rate set in the contract. Thus, if
the first payment were say $100 and the graduation rate were 5 percent,
then the second payment would be $105. Otherwise, GP mortgages are the
same as standard mortgages in terms of fixed interest rate, fixed maturity,
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and the accounting whereby interest is subtracted from the payment to de-
termine the repayment. The main advantage of GP mortgages is that they
allow the initial payment (PAYO) to be lower than the payment on an
equivalent standard mortgage (this lower initial payment is balanced, of
course, by higher payments over the later life of the mortgage due to the
graduation).

Since GP mortages reduce PAYO, they should stimulate housing in-
vestment by relieving the cash flow constraint of meeting the first pay-
ment (see discussion above). On the other hand, one would expect no
more than secondary effects from GP mortgages on SLAs. There are no
direct effects on SLAs in that the mortgage contract continues with a fix-
ed-rate feature. The secondary effects occur through a mechanism where-
by increased housing demand generates increased mortgage demand, and
therefore there should be upward pressure on the mortgage rate with a
positive impact on SLA reserve transfers. Also, it can be anticipated that
repayments of mortgages will decline, at least in the early years of the
simulation, since the reduction in the payment rate will be reflected in a
reduction in the repayment rate (interest is always subtracted from the
payment first). Finally, it could be expected that the cyclical variation of
housing investment (as distinct from the level) is unlike~ly to be significant-
ly affected. In particular, GP mortgages would offer no real solution to
the SLA problem of disintermediation which appears as an important fac-
tor determining the housing downturns in, for example, 1966, 1969-1970,
and 1973-74. However, if the demand effects emphasized throughout this
volume are important contributors to cyclical variation, appropriate grad-
uation may ameliorate the variation.

To see how the MPS model must be modified for GP mortgages, it is
useful to refer to the model of Section II.A. It can be seen that PAYO
(equation II.8) and therefore PAY, REP, and INT (equations II.9, II.10,
and II.11) must all be suitably modified to account for the payments
schedule of a GP mortgage. The precise formulas used for this purpose
are given in Section V. The remainder of the model, however, is adequate
in its present form, in the sense that no functions will be shifted by the
introduction of GP mortgages. For example, the KH$ values (II.1) will
vary with PAYO and any induced changes in RM and RP, but the equa-
tion will not shift due to GP mortgages. Similarly, there will be induced
movements along the MD and MS schedules, but the schedules them-
selves do not shift. This ease of implementation is due to the fact that GP
mortgages are the same as conventional mortgages in all respects except
for the graduation.

We have distinguished two alternative simulation schemes for de-
termining the rate of graduation on GP mortgages: fixed graduation and
new issue graduation. Fixed graduation means that the amount of gradu-
ation is fixed once and for all at some initial value. The graduation is thus
constant over the life of each mortgage contract as well as over time as
new mortgages are issued. New issue graduation retains the feature that
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the graduation is constant over the life of each mortgage contract, but al-
lows the degree of graduation associated with each "vintage" of newly is-
sued mortgages to vary. There is also a third possibility for graduation,
namely that the graduation is allowed to vary even over the life of each
mortgage contract. This outstanding stock graduation is closely related to
price-level indexed mortgages and is simulated as the constant-payment
sector variable-rate mortgage in IN. 1 below.
(1) Fixed Graduation (GP.1). For fixed graduation GP mortgages, the
rate of graduation must be set once and for all as a constant. For our
simulations, the value was the average rate of inflation over the sim-
ulation sample, 1962 to 1973. Alternative graduation rates could also have
been tested, of course, but the average rate of inflation serves as a useful
benchmark for comparison with the new issue graduation to be discussed
below. Also, the inflation rate is a natural measure for the graduation rate
since this ensures that real payments over the life of the mortgage will be
constant (i.e., the nominal payments will rise with the inflation rate). Of
course, this situation is somewhat idealized in that in practice one could
use only an expected inflation rate, whereas in the experiment here we
have the benefit of hindsight and use the realized inflation rate.

The results of simulating the fixed graduation GP mortgages are
shown in Table 3. The levels are shown in Table 3A, and it is to be stress-
ed that deposit-rate ceilings were not allowed to be binding here (or in
any of the results that follow). In Table 3B we show the deviations be-
tween the simulation values of Table 3A and the simulated history with
deposit-rate ceilings presented above as Table lB. Consequently, the re-
sults of Table 3B show the net outcome of both removing deposit-rate
ceilings and introducing the GP mortgages. The one exception is that we
also show the variable RSL (a) which is the deviation calculated against
the no deposit-rate ceilings simulation of Table 2A. This is introduced so
that the change in RSL induced by the GP mortgage alone can be seen
clearly.

Checking first for the effect of GP mortgages on housing investment,
it can be seen that by the end of the simulation (1973:IV), the stock of
real housing has risen by $9.3 billion. This, it should be recalled based on
the conservative value for c~ of .25. Had we chosen a larger value, say o~ =
.75, then the result on housing would also have approximately tripled. In
any case, it appears that we do confirm that GP mortgages can provide
an important stimulus to housing demand.

We can next check for the effect on SLAs, using as the measure their
accumulated reserves. By the end of the simulation their reserves have ae-
tually declined relative to the history simulation by $3.88 billion. Re-
ferring back.to Table 2B, we find that $1.71 billion of this decline can be
attributed to the removal of the deposit-rate ceilings, which leaves over $2
billion of the decline to be attributed to introduction of the GP mort-
gages. This might seem peculiar in that we had noted above that the see-
ondary effects on SLAs Should be positive, albeit perhaps weak. In fact,
moreover, the secondary effects do work in the indicated direction. The
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increase in housing demand does stimulate mortgage demand, with the re-
sult that the mortgage rate is generally higher in the simulation (19 basis
points at the end) and outstanding mortgages are also higher ($2.2 billion
at the end).

What has happened to hurt the SLAs, is that the graduated payments
have lengthened the average age of a mortgage in the SLA portfolio. In a
stationary economy this effect would disappear, but here in a growing
economy more and more mortgages are issued at the low PAYO values
and the SLAs never catch up although each vintage of mortgages is grad-
uated. This impacts on SLA transfers since, over the simulation period,
interest rates are generally rising, and thus a shift to older mortgages also
means a shift toward lower-yielding mortgages.

Effects of this sort indicate both why simulations can be instructive
and why they must be interpreted with caution. In particular, had we sim-
ulated a history in which mortgage rates were generally declining, then the
implications for GP mortgages would have been just reversed. That is, the
aging effect on the mortgage portfolio would have been a net benefit to
the SLAs since a larger part of the portfolio would have had high interest
rates.
(2) New-Issue Graduation (GP.2). For comparison, we now turn to the
new-issue GP mortgage in which the graduation rate is changed period by
period on newly issued mortgages. Specifically, for each vintage of mort-
gages we set the graduation rate equal to the average inflation rate ob-
served over the previous four quarters. As indicated above, once the grad-
uation rate is set for a vintage, the rate is then retained for the rest of the
life of the mortgage. Otherwise, the mechanics of implementing GP.2 are
essentially the same as GP. 1.

One would expect the basic response of the system to be roughly the
same for GP. 1 and GP.2. Our simulation results bear this out, and in fact
the levels are so close that we have not presented .a separate table for
GP.2. The one possible difference, however, is that new-issue graduation
might be expected to stabilize housing in terms of cyclical variations more
than fixed graduation. This would occur because the graduation rate on
newly issued mortgages is increased under GP.2, and hence PAYO is de-
creased, in periods of high inflation, which have tended to coincide with
low levels of housing activity.

One empirical measure of this effect can be seen in the bottom of
Table 3 where we have shown the simulation levels for housing investment
and the housing stock generated by the new-issue graduation. Comparing
this with the levels of the same variables generated by the fixed gradu-
ation in Table 3A, one does find some sign of stabilization due to the
new-issue graduation. For example, one finds some sign of stimulus in the
low investment quarters of 1966:IV and 1969:I¥. An alternative measure
of this effect is shown in Table 9 below. To generate the values of Table
9, we regressed the simulated values of real housing investment against a
constant and a linear time trend, and then tabulated the resulting stan-
dard errors of estimate. These values then represent a measure of the de.
viations in housing investment around the time trend. From Table 9, i~
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can be seen that GP mortgages tend to stabilize housing relative to the ac-
tual historical values and relative to the simulated paths with conventional
mortgages and either with or without deposit-rate ceilings. Moreover, the
path with new-issue graduation (GP.2) fluctuates less than the path with
fixed graduation (GP. 1).
(3) Default and Risk on GP rnortgages. It has been argued that while GP
mortgages may serve some purpose in stimulating housing demand, they
are unlikely to be accepted by lenders because GP mortgages would have
a higher rate of default. The higher rate of default is based on the con-
tention that the critical period for default occurs during the first years of
a mortgage, and GP mortgages have a lower amortization rate just at this
time, due to the low value of PAYO. Factually, this is all correct, but it
overlooks the fact that GP mortgages have been recommended for use
primarily in periods of inflation. In periods of inflation, the collateral
value of houses will generally be rising, and thus, although the loan may
be slowly amortized, the collateral itself will be rising in value. Indeed, if
the graduation rate is set equal to the inflation rate, and if housing appre-
ciates with the general price level, then the effective loan-to-value ratio on
a GP mortgage will have the same time path as would a standard mort-
gage contract in a period of no inflation. This path, of course, will have a
higher loan-to-value ratio than would a standard mortgage in an in-
flationary period, but this is a positive feature, not a drawback of GP
mortgages.

C. Variable-Rate (VR) Mortgages

The major issue with respect to VR mortgages is to balance the value
of a fluctuating short-term yield to the lender against the cost of a fluc-
tuating yield to the borrower. The advantage to the lender is that his li-
abilities are mainly short term, and therefore his asset-liability maturity
balance is enhanced the shorter the term of the asset. The disadvantage of
a fluctuating yield to the borrower can take two forms: the cost of fluc-
tuations per se given that the borrower is risk averse; and the possibility
of a cash flow crisis should the cost rise early in the life of the contract.
The expected cost of the contract over the full maturity, however, is not
itself a function of how much the yield fluctuates. That is, given an ex-
pectations theory of the term structure, the ex ante cost of a mortgage
contract corrected for liquidity preference should be the same regardless
of whether it is a fixed long-term rate or a series of fluctuating short-term
rates. This does not deny that specific individuals, with expectations that
differ from the market’s, may have a preference for the long or short
versions.

A variety of techniques have been suggested as the means for finding
a compromise that allows the lender the advantages of a fluctuating yield
while protecting the borrower from the more extreme possibilities. One set
of techniques limits the frequency and/or absolute amount by which the
yield is allowed to fluctuate. In our simulations we have not used such
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"dampers," but it is possible that future simulations could experiment
with such possibilities.

A more important determinant of the fluctuations inherent in a VR
mortgage is the maturity of the instrument to which it is pegged. As usu-
ally construed, the pegging mechanism works by having the VR mortgage
issued at some initial rate, and then over time adding to or subtracting
from this rate the fluctuations in the pegging rate. This means that differ-
ent "vintages" of borrowers may pay different rates during the same peri-
od, due to differences in the original "spread" between the mortgage rate
and the "pegging" rate. It also means that it is likely that cases will arise
in which "old" borrowers will be paying rates higher than the current
new-issue rate. Consequently, in order to avoid an arbitrage flow of funds
into new contracts at such times, it is generally considered important that
prepayment costs be enforced to eliminate such flows.

The basic scheme studied in our simulations can be interpreted as one
in which the VR mortgage is pegged to the new-issue rate itself. This is
denoted as VR.1 and has a variety of useful features:

(i)

(ii)

(iii)

(iv)

All borrowers, regardless of the time they originate the
mortgage, will pay the same rate under this scheme. This is
true since in each period a borrower of an existing VR
mortgage has his yield updated by exactly the change in the
new-issue rate.
An immediate implication of (i) is that neither the borrower
nor the lender has any incentive to arbitrage between exist-
ing and newly issued VR mortgages. Moreover, there will
then be no need to create prepayment costs simply in order
to stop such arbitrage. This is important since prepayment
costs would also stop arbitrage between VR mortgages and
conventional mortgages, assuming both do exist at the same
time. Arbitrage between VR and conventional mortgages
should not be discouraged, but prepayment costs would
have this effect.
A further implication of (i) is that the rate on VR mortgages
is necessarily that of a short-term security with maturity
equal to the interval between rate changes. This is true be-
cause the yield on an existing VR mortgage is set equal to
the newly determined new-issue rate in each decision period.
This is advantageous to the lender, but perhaps disadvan-
tageous to the borrower, as discussed above.
A further feature of our plan is that the VR rate can be in-
terpreted as using the time deposit rate as the pegging rate.
This is important since it allows the borrower to interpret
the rate he pays each period as equal to that period’s time
deposit rate plus a suitable markup to cover the costs of in-
termediation. This is implemented in simulation VR.1A
below.
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A possible disadvantage of our plan is that the period-by-period cost
to the borrower will fluctuate in the manner of a short-term rate. Thus, it
would be desirable, at least for purposes of comparison, to simulate VR
mortgages that try to correct for this. We, in fact, have considered several
alternatives. First, under simulation VR.2A, we have experimented with
an instrument developed by the MIT study and termed a "dual-rate"
VRM. The basic idea is that while the interest payments are allowed to
fluctuate each period with the short-term rate, the total payments are sta-
bilized by being pegged to a long-term rate. This, of course, necessarily
implies that the principal repayment acts as the residual from period to
period. A potential problem with the plan, consequently, is that a series of
low repayments will accumulate such that "balloon" payments will be re-
quired toward the end if the short rate is greater than the long mortgage
rate over an extended time period. These results which are developed in
Chapter 2 of the MIT mortgage study indicate this is not a serious prob-
lem, however, and our simulations below tend to confirm this.

A second alternative to moderate the variations in the interest rate on
a VR mortgage is to peg the interest rate to a longer maturity. For exam-
ple, the Federal Home Loan Bank Board (FHLBB) has proposed pegging
the VR rate to either a three-to-five year government bond rate or to the
new-issue rate on conventional mortgages (assuming conventional mort-
gages continue to be issued along with VR mortgages). In simulation
VR.3 below we report the results of tests on the FHLBB proposal where
the rate on the VR mortgages is tied to the new-issue rate on conventional
mortgages.

A third alternative to correct for the variations in the interest rate is
to mix a VR mortgage contract with some type of graduated-payment
mechanism. In this way, every time the VR rate rises, the rate of gradu-
ation may also be increased, thus eliminating or at least reducing, the cash
flow impact of the change. Again a variety of schemes have been pro-
posed and these are discussed and simulated in Section III.D below.
(1) The Basic, Short-Term VRM (VR.1). The key feature of our VR.1
plan is that the interest rate on all outstanding variable-rate mortgages
(VRMs) would be a short-term rate appropriate for one-period mortgage
loans. We denote this rate as RMS, and since the model is quarterly it
can be interpreted as the one-quarter mortgage rate. The problem is to
generate this value within the model. In principle, of course, the rate
would be determined through a mechanism of demand and supply in the
mortgage market, and at least to a first approximation this is what we
have done. The details of the method are given in Section V.

Even though we have generated the short-term rate RMS, there re-
main important questions as to where this rate will apply in the model.
Specifically, RMS is taken as the relevant rate in determining the size of
the initial payment (PAYO), in determining the amount of interest pay-
ments to SLAs (INT), and as the base rate for the deposit-rate setting of
SLAs. Similarly, RMS is the relevant rate in determining the demand and
supply of mortgages (MD and MS). Thus, in terms of the model present-
ed in Section II.A, the functions just noted will all depend on RMS for
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the VR.1 simulations. At one point in the model the demand for housing,
a long-term mortgage rate concept is more valid. This arises because
housing is a durable asset, and thus an investor would be concerned with
the long-term cost of capital, not the current one-period rate, RMS. In
order to determine such a rate, one must specify how an investor would
translate the observed short-term rate RMS into a long-term equivalent.
We denote this long-term equivalent as RM, which is the interest rate on
conventional mortgages, since our conversion technique amounts to mak-
ing the long-term equivalent the same as the conventional mortgage rate.
Specifically, our conversion has the form: RM = RMS + (RCB-RCP).
RCB is the long-term corporate bond rate, and RCP is the four-to-six
month prime commercial paper rate, so the formula indicates that in-
vestors would translate the short-term RMS into the long-term equivalent
RM using the same term-structure relationship that holds for comparable
securities in the corporate securities market. The formal details of this ad-
justment, and the other specification for VR.I are given in Section V.

The results for our simulations of VR.I are presented in Table 4.
Table 4A shows the levels of the variables, while Table 4B shows the de-
viations against the simulation of history with Regulation Q ceilings. It
should be noted in Table 4A that RMS is the short-term mortgage rate
applicable on all VRM contracts, while RM is the long-term equivalent
used for the housing investment decision. In Table 4B the deviations for
both RMS and RM are calculated against the simulation value for RM in
the history simulation of Table lB. For RMS this means that the de-
viation gives the total change in the rate in going from a conventional to
a VR mortgage, including any differences due to the term structure. For
RM, the deviation represents the change in the level of interest rates,
holding constant the maturity of the contract at its long-term level.

The primary expectation for VR mortgages is that the reserves of
SLAs should improve, and our results bear this out. For example, at the
end of the simulation reserves are $.66 billion higher. Moreover, this sim-
ulation eliminates deposit-rate ceilings, which themselves have the effect of
reducing SLA reserves by $1.71 billion (see Table 2B), so that the VRM
contract by itself contributes a gross gain to reserves of $2.38 billion.
Also, it can be noted that the gain is actually greater in 1970:IV, before
the years of 1971 and 1972 in which VRM contracts had a depressing im-
pact on SLA profits. The depressing impact is due to the low level of
RMS in those years, which in turn is due to the low level of short-term
interest rates in the same years. For example, in 1971:IV, RMS is only
5.93, which is 210 basis points below the standard mortgage rate sim-
ulated in the historical baseline. Thus, in total, it appears that VRMs can
help SLAs, although with the caveat that in periods of sharply ascending
term-structure yield curves the reverse can actually occur.

Turning to the housing variables of Table 4, one finds that the net
effect at the end of the simulation is a negligible decrease of $.7 billion in
the real stock. This result is the net effect of two forces. One force comes
from the effect of VRMs on the PAYO variable. Since the term-structure
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yield curve over our sample is generally ascending, the mortgage rate
(RMS) applicable on VRMs was generally lower than the rate (RM) ap-
plicable to standard mortgages. Consequently, PAYO was generally re-
duced by the introduction of VRMs, and this helped housing. On the
other hand, deposit rates are also a function of RMS, and thus lower
values for RMS will translate into smaller flows of funds into the lenders
which is seen clearly in Table 4. This in turn reduces the supply of mort-
gage funds and creates upward pressure on the mortgage rate.

The downward pressure of RMS on SLA deposit rates is particuarly
strong in the last three years of the simulation, and is worthy of further
interpretation. Specifically, one of the functions that SLAs have per-
formed over the historical period is sometimes called "term-structure ino
termediation." That is, SLAs borrow short and lend long. Now to the ex-
tent that they can successfully carry out such intermediation, the SLAs
will attract deposits in considerable amounts since they are providing a
valuable service. In fact, however, we know that in recent years this has
proven to be impossible without at least the protection of deposit-rate
ceilings. The simulations here show that the SLAs will carry out less inter~
mediation in a world in which they reduce the amount of "term-structure
intermediation" that is attempted.
(2) Short-Term VRM with Deposit-Rate Spread (VR.1A). As suggested
above, it is possible and intriguing to augment our basic, short-term VR
mortgage with a feature that ties the short-term rate, RMS, with the
short-term deposit rate paid by the thrift institutions. This has been im-
plemented by replacing the deposit-rate equation of the model (equation
(II.5) of the simple model above) with the alternative: RD = RMS - c.
Here c is interpreted as the required spread between the mortgage rate
and the deposit rate for SLAs to cover costs and make adequate transfers
to reserves. An equation of this sort has been implemented for each of the
depository intermediaries in the model, but with different c coefficients so
that the spreads between deposit rates are maintained at the values that
would otherwise have been simulated. For SLAs, for example, the spread
constant c cannot exceed 150 basis points.

The results of this simulation, in the form of deviations from the his-
torical simulation with deposit-rate ceilings, are shown in Table 5A. These
results can be usefully compared with the deviation values of the basic,
short-term VR mortgage presented in Table 4B. The main structural dif-
ference between the two contracts comes from the fact that the fixed
spread condition of VR.1A generally leads to both a higher deposit rate
and a lower mortgage rate (RMS). This in turn leads to two main features
of the results. First, the accumulated reserves of the SLAs are less under
the fixed-spread condition, reflecting the fact that the constraining spread
value is somewhat lower than that achieved with the basic VRM (VR.I).
Second, the level of deposits with the fixed-spread condition declines
much less (or, in fact, rises) compared with the basic, short-term VRM (in
which deposits decline considerably by the end of the simulation). This, of
course, is the result of the higher deposit rates simulated under the fixed-
spread condition.
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(3) "Dual-Rate" VRM with Deposit-Rate Spread (VR.2A). Simulation
VR.2A is the same as simulation VR.1A just discussed, except that the
payments made by the borrower are smoothed through a device involving
the long-term mortgage rate RM. Specifically, it is assumed here that the
changes in payments made by borrowers are based on the rate RM, not
RMS, although, in terms of the interest received by the lender, RMS is
used. This means, therefore, that when RMS rises relative to RM, a larger
proportion of the payment is credited to interest (on the basis of RMS)
and a smaller proportion is left for repayment of principal.

The results for VR.2A are very close to those of VR.1A in terms of
levels, and we have not provided a separate table. However, at the bottom
of Table 5 we show as an addendum, the deviations for the housing vari-
ables of VR.2A that are comparable to the values shown in Table 5A for
VR.1A. Two points are worth noting. First, the level of housing achieved
at the end of the simulation is slightly reduced by the smoothing scheme
of VR.2A. This arises because PAYO is based here on RM, not RMS,
and RM is generally above RMS in the simulations. Second, some sta-
bilization in housing investment (EH$) is achieved through the smoothing
mechanism of VR.2A. This can also be confirmed in Table 9, in that
more stable time paths for housing investment are achieved by VR mort-
gages than by history,~ and in that the path of VR.2A is similar to the pat-
hs for GP mortgages.
(4) Short-Term VRM with Reserve Constraint (VR.1B). Another variant
of the basic, short-term VRM is achieved by placing a maximum limit on
the reserves that can be accumulated by the SLAs. This constraint is mo-
tivated by the fact that in simulations to be presented below, in some
cases the SLAs are able to accumulate considerable amounts of reserves
above the values simulated with history. It was suggested, therefore, that
in practice the SLAs would pay these funds out to depositors via higher
deposit rates. To maintain comparability with the results to be presented
below with this feature, it has been introduced here for the basic, short-
term mortgage (VR.I). Specifically, we have taken the reserves accu-
mulated under the historical simulation with deposit-rate ceilings as the
baseline (see Table IB), and forced thrift institutions to pay out any ex-
cess to depositors.2 (The constraint is directly enforced on the SLAs, but

~Our results may understate the stabilization power of VR.I because of the link be-
tween RMS and the deposit rate. When RMS rises, deposit rates should also rise, and ~his
should stabilize the flow of housing finance. However, in the model the link between RMS
and deposit rates occurs with a long lag; so long, in fact, that a stimulus to housing may oc-
cur not during a current trough, but during the next boom. A better specification would
eliminate the lag.

2The deviations (Table 5.B) are not zero since the initial reserve pay-out leads to differ-
ent deposit rates and shifting patterns of deposit flows and m,ortgage holdings and, hence,
changes in reserves. No effort was made to adjust ,by iteration the pay-out procedure to in-
sure it caused actual reserves to trace the history under deposit-rate ceilings exactly. Since
we do not know how depository institutions would react to large changes in reserve posi-
tions, this is only one of several arbitrary mechanisms that allow the reserves to affect de-
pos!t-rate-setting behavior.
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is implied for the other depository intermediaries since we retain the
spread between deposit rates that would otherwise have been simulated).

The results for this simulation are shown in Table 5B, in the form of
deviations from the historical simulation with deposit-rate ceilings. Com-
pared with the basic, short-term VRM (Table 4B), it can be seen that the
reserve constraint (Table 5B) has about the same results as the deposit-
rate spread (Table 5A). This is not surprising since both of the latter sim-
ulations have the effect of reducing the profit margins for SLAs, with the
result that reserve transfers are reduced and higher deposit levels are
achieved.
(5) FHLBB VRM with Reserve Constraint (VR.3). The last of the VRMs
to be considered here is a plan similar to that suggested by the Federal
Home Loan Bank Board. The main feature is that after the new-issue rate
is established, for any given contract, the rate over time is determined by
the movements in some pegging rate. The case developed here is where
the pegging rate is the long-term mortgage rate RM (standard mortgage
rate). It is useful to recall in this context that although standard mort-
gages do not actually exist in any of our new instrument simulations, we
are able to calculate an RM value following the procedure noted above
(see also the discussion in Section V).
’ The main difficulty with implementing this mortgage instrument in
the simulations is to determine the appropriate interest rate when the con-
tract is first issued. It can be shown that the new-issue rate would have to
fall between the bounds set by RM and RMS. Otherwise, either the lend-
er or the borrower would prefer a standard mortgage instrument. It was
not possible, however, to estimate where within these bounds the actual
new-issue rate would fall. Consequently we have defined the new-issue
mortgage rate by the formula: RMA = 0RM + (1-0) RMS. And we have
simulated two values for 0 : .25 and .75. Since RM generally exceeds
RMS in our sample period, lenders will generally be better off the higher
the value for 0 they can enforce. It is our guess that the lower value of .25
is a more plausible one for lenders to sell this contract successfully, but
there is room for debate.

The results of these simulations are shown in Table 6 in the form of
deviations from the historical simulation with deposit-rate ceilings. Table
6A shows the results with ~ = .25, and Table 6B shows the result with 0 =
.75. In both cases the reserve constraint condition, as discussed above for
VR.1B, is enforced. This is done since the results without this constraint
indicated large reserve accumulations by the SLAs and implausibly small
deposit levels. Results similar to those of Table 6 were also obtained when
the fixed deposit-rate spread constraint replaced the reserve constraint.

Looking first at the results of Table 6A, the simulation values are
very close to those obtained for the basic, short-term VRM with the re-
serve constraint (Table 5B). The chief difference is that the mortgage in-
terest income of the SLAs (MINT) is less volatile under the FHLBB
scheme than it is under the short-term VRM. This arises because the
FHLBB instrument is a mix of a short-term and long-term contract, and
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therefore the yield on the contract varies somewhat less than RMS on the
short-term VRM.

The results of Table 6B, on the other hand, indicate a significantly
more expansionary effect on deposits and mortgages than any of the sim-
ulations reviewed so far. The mortgage interest income (MINT) is much
greater because the assumption of this simulation allows the VRM to be
issued at a relatively high interest rate (that is, with a large 0 weight on
RM). This then generates profits for the SLAs which, under the reserve
constraint, are paid out to depositors, creating a high deposit rate (RSL),
and a large amount of interest paid to depositors (DINT) with the out-
come that deposits increase dramatically. The impact on housing, how-
ever, remains negligible. This occurs because the positive effects through
mortgages are offset by the relatively high value for PAYO that comes
with the high new-issue mortgage rate. Finally, it should be stressed that
the results of this simulation depend critically on whether a contract of
this form could actually be sold at a new-issue rate as close to the stan-
dard mortgage rate as is assumed.
(6) Concluding Comments on VRMs. It is frequently argued that VRMs
would have considerable benefits for lenders, particularly the SLAs, but
that this would be at least offset by a cost to borrowers. Our results are in
this general direction, but show a smaller advantage to SLAs and es-
sentially no negative impact on housing. It is thus important to see why
this is the case.

First, with respect to the lenders, the assumed benefits are frequently
based on the premise that SLAs would be able to issue VRMs at es-
sentially the same interest rate as standard mortgages. Our analysis, in
contrast, has stressed that VRMs are basically short-term instruments,
and that generally the term-structure yield curve in the United States has
had short-term rates below long-term rates. Consequently, lenders will ac-
tually lose on this account. This is made up, however, in that over the
simulation period the level of all interest rates has been rising, and that
VRMs allow the yield on mortgages to remain current with this move-
ment. In fact, the net gain for the lender is surely positive, but it is less
because of the term-structure aspect.

Second, with respect to borrowers, the main costs of VRMs are fre-
quently related to the uncertainty associated with the interest rates to be
paid over the contract’s life. It is thus concluded that risk-averse indi-
viduals would shy away from such mortgage financing and with a detri-
mental effect on housing investment. Our simulations have not included
such an effect for the primary reason that we have no means by which to
estimate empirically its magnitude. Moreover, we feel that the importance
of this risk-aversion argument has been exaggerated. In particular, to the
extent that variations in short-term interest rates reflect variations in in-
flation rates, a borrower will find that his mortgage financing costs will
rise at the same time he is obtaining capital gains on his house and a
higher wage income through the inflation effect. Of course, payments are
likely to rise more abruptly than wages and it is difficult to realize the



SIMULATION JAFFEE-KEARL 239

capital gain, thus causing some cash flow difficulties. These cash flow
effects could be eliminated or greatly reduced through variations on the
basic VRM (see III C above and III D below). However, it is not clear
that even the basic VRM is more risky than standard mortgage contracts
which necessarily introduce risk because they are fixed-rate contracts, and
thus will work out either better or worse for the borrower depending on
the outcome for inflation. In fact, of course, over recent years inflation
has occurred at rates that are much higher than those expected at the time
most current mortgages were taken out. Consequently, current holders of
mortgages have generally done very well under standard mortgages. How-
ever, it is very doubtful that the trend could continue as interest rates
have tended to incorporate a growing premium for expected inflation and
the reluctance of borrowers to pay the resulting high interest rates cur-
rently being required on standard mortgages suggests that they share this
view.

D. Constant-Payment-Factor Variable-Rate and PLAM Instruments

The macroeconomic effects of GP and VR mortgages stand in con-
trast. GP mortgages stimulate housing demand directly due to the effects
of the graduation on initial payments. GP mortgages help the SLAs, how-
ever, only in the indirect way that increased mortgage demand results in
higher mortgage interest rates, and thereby improves portfolio earnings.
VR mortgages, ~n contrast, directly improve the SLA earnings position,
by allowing them to earn the rate RMS on their mortgage’portfolio
which, in turn, allows competitive levels for deposit rates. VR mortgages,
however, are unlikely to help housing investment both because of the
PAYO effects and because of the risk aversion toward fluctuating mort-
gage rates. Consequently, it is an appealing notion that some combination
of GP and VR mortgages will have the joint virtues of stimulating hous-
ing investment (the graduated-payment feature) and helping the SLAs (the
variable interest rate feature). Two instruments that operate in this way
are simulated here: the constant-payment-factor variable-rate mortgage
and the price-level adjusted mortgage (PLAM).

(1) The Constant-Payment-Factor Variable-Rate Mortgage

Donald Tucker of the Federal Reserve System has suggested a type of
mortgage that directly combines GP and VRM. The first two papers in
this volume confirm the attractiveness of this type of instrument and dis-
cuss two specific designs. One of these, which we in the mortgage study
have termed the constant-payment-factor variable-rate mortgage, is sim-
ulated here.3

3This instrument is virtually identical to one of the forms of Tucker’s proposal. The
term constant-payment-factor VRM is applied to clearly differentiate this design from plans
which have graduated nominal payment schedules fixed at the time the contract is
negotiated.
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The VR features of the mortgage have essentially the same form we
used in the VR simulations above. Specifically, we use both the basic,
short-term VR mortgage (VR.1) and the extension with a fixed deposit-
rate spread (VR.1A); these are now denoted respectively as IN.1 and
IN.1A. Thus, each period, interest is debited to borrowers at the new
short-term mortgage rate RMS. However, payments are based on the con-
stant payment factor, which is an estimate of the real rate of interest, and
thus rise over time by the difference between the payment factor and the
debiting rate. (It can be readily seen that this is equivalent to computing
in each period a new path for payments which is graduated over time by
the difference between the payment factor and the debiting rate, such that
the contract is fully amortized over its remaining maturity). A different
payment factor is used for each vintage of mortgage. The details of our
specification are given in Section V.

For lenders, the effect of the constant-payment-factor VR mortgage is
basically to retain the advantages of a VR contract. For borrowers, how-
ever, the cash flow problems of a VR contract are basically eliminated,
since a higher graduation rate, and therefore a lower payment, is allowed
to offset the effects of higher RMS interest rates. Of course, if interest
rates systematically rise over the life of a mortgage, then ultimately the
borrower will have to face up to larger payments in the end. The ex-
pectation, however, is that over time short-term rates will approximately
average the same value as long-term rates, and then the payment-factor
VRM will successfully eliminate the cash flow problems that would other-
wise arise.

The results of our simulations for the constant-payment-factor VRM
mortgages are given in Table 7. Table 7A shows the deviations from the
historical simulation with deposit-rate ceilings for the case with the basic,
short-term VR feature. These results can be compared with the sim-
ulations of VR. 1 (Table 4B), since they are the same except for the GP
feature of the constant-payment-factor VRM. The results for interest
rates, deposits and mortgages, and the reserves of SLAs are very similar.
In this sense the constant-payment-factor VRM does retain the ad-
vantages of VR mortgages for the SLAs. On the other hand, in terms of
the housing stock, the constant-payment-factor VRM has a considerable
positive effect: a gain of $8.6 billion in the real stock by the end of the
simulation. The basic VR mortgage of Table 4B, in contrast, achieved a
loss, albeit negligible, of $.7 billion.

Table 7B shows a constant-payment-factor VRM simulation where
the VR feature includes a fixed deposit-rate spread. This is comparable to
the VR mortgage discussed above in Section III.C.2 with results presented
in Table 5A. Comparing these results, we again find very little difference
in terms of the variables affecting SLA welfare. And again in terms of
housing, the constant-payment-factor VRM allows a significant stimulus,
$10.0 billion, to the real stock at the end of the simulation, whereas the
pure VR mortgage allowed only the negligible gain of $.6 billion.
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Finally, in the addendum to Table 7, we show the results for the
housing variables of introducing a "dual-rate" feature to the VR mort-
gage. As indicated above, Section III.C.3, this contract should serve to
stabilize housing investment even further. Comparing the results of Table
7B with the addendum, this can be seen to be the case. Alternatively, the
standard deviation measures of Table 9 can be used as the criterion. It
can be seen in Table 9 that the constant-payment-factor VR mortgages
(IN.1 and IN.1A) have essentially the same housing path as comparable
pure VR mortgages. The "dual-rate" constant-payment-factor VR mort-
gage, on the other hand, achieves a more stable path and is dominated in
Table 9 by only GP.2 and IN.3A.
(2) Price-Level-Adjusted Mortgages (PLAMs). The last mortgage con-
sidered in our study is the PLAM. The key point in the PLAM is that the
interest rate set in the contract is a real rate. We denote this real rate as
rm, in contrast to the nominal rate RM. The real rate rm is determined in
the model essentially through the forces of demand and supply. The rate
rm then serves to determine the level of PAYO, which in turn is a main
determinant of housing investment. Since rm will generally be below RM,
the PAYO effect will stimulate housing in much the way achieved through
a GP mortgage.

In two points in the model, however, it continues to be necessary to
use a nominal mortgage rate. First, as a determinant of the deposit rate,
since savings deposits are not indexed, a nominal mortgage rate should be
used. Second, in the housing sector, the model is currently specified to al-
low for the direct impact of a nominal mortgage rate. In principle this
equation could be re-estimated to separate the influences of the real rate
and inflation. For present purposes, however, it is expedient to translate
the real rate into nominal terms. This is achieved using the formula: RM
= rm + I~P, where I~P is the expected rate of inflation over the duration
of the contract. I~P is measured through an expectations mechanism al-
ready in the MPS model.

PLAMs, requiring the calculation of a real rate of interest, must be
integrated into the model in other ways. To account for the indexing, the
oustanding stock of mortgages is updated each period by the rate of in-
flation that occurs. We do not, however, have borrowers paying this
amount each period. Instead, given the revised amount of the mortgage,
and the real rate associated with the specific vintage of the mortgage, the
payment is calculated so as to amortize the amount over the remaining
maturity of the contract. It can be seen this is closely analogous to the
graduation feature built into the constant-payment-factor VR mortgage.

In terms of the accounting for SLAs, however, we do treat the in-
flation premium on the mortgage stock as interest income. An alternative
procedure would be to treat the inflation premium as a capital gain. These
techniques could well have different tax implications, and thus we are as-
suming here that the inflation premium would be treated as regular mort-
gage income. In any case, the main point is that the inflation premium
does get added into income, and then is either paid out to depositors or is
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Table 9

STABILITY OF HOUSING INVESTMENT

Instrument
Code No.

History

Simulation of
History

Simulation of
History

GP.1

GP.2

VR.1

VR.1A

VR.2A

VR.1B

VR.3

VR.3

1N.I

1N.1A

IN.2A

IN.3

IN.3A

WITH ALTERNATIVE INSTRUMENTS1

Instrument
Description

Actual Value of EH

With Deposit-Rate Ceilings

Standard Deviation
Around Time Trend

1962:I to 1972:IV

3.53

3.62

Without Deposit-Rate Ceilings 3.08

Fixed Graduated Payment

New-Issue Graduated Payment

Basic, Short-Term VRM

VR.I with Deposit-Rate Spread

VR.1A with "Dual-Rate" Feature

VR.1 with Reserve Constraint

FHLBB Contract (c~ = .25)

FHLBB Contract (o~ = .75)

Constant-Payment-Factor VRM

IN.1 with Deposit-Rate Spread

IN. 1A with "Dual-Rate" Feature

PLAM

IN.3 with Deposit-Rate Spread

3.09

2.71

3.42

3.13

2.88

3.04

4.08

2.81

3.41

3.12

2.77

2.90

2.45
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retained in the reserve accounts. It should be recalled here also that we
have not attempted to simulate indexed time deposits, although clearly
this would be a natural match with the PLAM.

We have simulated two types of PLAMso The first of these is shown
in Table 8A with the notation IN.3. The results are shown as deviations
from the historical simulation with deposit-rate ceilings. For IN.3, the de-
posit-rate setting of depository intermediaries follows the standard equa-
tions of the MPS model. The variable rm in the table shows the difference
between the real rate simulated for the PLAM and the nominal rate RM
simulated in the historical standard. The large negative values for rm indi-
cate that rm is significantly below RM, as one would expect. The variable
RM shows how much the nominal mortgage rate would have changed be-
tween the PLAM and the historical standard. The values shown are quite
small and frequently positive. This is due to the fact that a similar pattern
prevails for deposit rates, and thus deposits and mortgages are slightly
lower at the end of the simulation. In contrast, the implications ]~or the
SLAs and for housing are much stronger and more positive. In terms of
SLA reserves, we simulate a gain of $12.16 billion by the end of the sim-
ulation. This is due to the large gain from the inflation that occurred late
in the sample period. In terms of housing, the stock of real housing has
increased by $9.3 billion at the end of the simulation. This is due to the
low value of PAYO that prevails under PLAM contracts, which in turn is
due to the level value for the real rate rm.

Table 8B shows a similar simulation of the PLAM, but with a fixed
spread between the deposit rate and the mortgage rate (the latter being
translated into nominal units for this purpose). This involves the same
procedures adopted in Section III.C.2 above, and we denote the contract
as IN.3A. The results of IN.3A differ considerably from the results of
IN.3 because the deposit-rate spread condition has the effect of forcing
the intermediaries to pay out the inflation gains to their depositors. In-
deed, by the end of the simulation, deposits at SLAs are up by $56.4 bil-
lion and mortgages are up by $50.2 billion. This in turn creates downward
pressure on the mortgage rate and stimulates housing, so that there is a
net gain in housing of $12.7 billion at the end of the simulation.

Finally, turning to Table 9, we can compare the stability of housing
investment under the PLAM with our previous mortgage instruments.
The standard deviations for IN.3 and IN.3A are 2.90 and 2.45 re-
spectively. These values indicate exceptionally good stabilization
properties.

IV. CONCLUSIONS AND AGENDA FOR FUTURE RESEARCH

It is hoped that the presentation of the simulation results in this study
has served severalpurposes. First, the necessarily concrete setting of a
simulation experiment provides a force toward more precise definitions of
the alternative instruments to be considered. In the early stages of this
study we found that many proposed contracts had not been rigorously de-
fined in terms of the detail necessary to simulate them. Consequently, a
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significant part of our effort, in conjunction with the other studies of the
MIT mortgage project, was to provide specific and detailed definitions for
the contracts.

Second, we feel we have shown that it is practical and useful to sim-
ulate the macroeconomic effects of the proposed mortgage instrument in-
novations. Generally we found that the MPS econometric model was ade-
quate for this purpose. At the same time, a variety of issues do stand out
as requiring more work, both in terms of estimating a more complete
model, and in terms of more complete simulation procedures. A list of
these issues is provided here:

-- More complete specification of the mortgage and housing sectors
to allow for all dimensions of the alternative instruments.

-- Further study of the deposit-rate setting of the depository inter-
mediaries, with emphasis on the competitive response of com-
mercial banks and the mutual response of savings and loan asso-
ciations when they receive higher profit margins.

-- More precision in the definition of the alternative mortgage in-
struments, like, for example, constraints on the frequency and size
of changes in the rate on variable-rate mortgages.

-- General equilibrium simulations of the alternative mortgage con-
tracts with particular regard to alternative settings for monetary
policy.

-- A more complete attempt to "validate" the results. This is prob-
ably best done by running the simulations on alternative eco-
nometric models.

A third purpose of our simulation results, of course, was to provide
at least a guide as to whether implementation of the instruments would be
useful. Also, it was felt that simulation experiments would help clarify a
number of questions about the properties of the alternative instruments.
On both of these levels we feel the study has been successful. In terms of
implementation, we found that almost all the results suggested the con-
tracts could be used without disruption, and indeed generally with bene-
ficial outcomes. On the other hand, the simulation results did indicate a
variety of effects that are not frequently taken into account, or at least
not accorded the empirical significance they seem to have.

More specifically, the results do point to the value of a new contract
that would combine the features of graduated payment and variable rates.
Both the constant-payment-factor VRM and PLAM contracts that we
simulated have these features. In addition, other contracts of a similar na-
ture have been reported elsewhere in this volume.

Finally, we must end with a strong caveat concerning the preliminary
nature of these results. As indicated at several points in the text, we have
had to make guesses, educated as they might be, on some key parameter
values. Consequently, we cannot claim even the level of precision that
might be normally associated with common simulation studies of various
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multiplier values. Also, simulations of a distinctly new environment add a
full new dimension of uncertainty since it is difficult to cover all the possi-
ble ways in which the economy may or could adjust to the changes.

V. PROGRAMMING AND OTHER NOTES ON THE SIMULATIONS

A. Summary of the New Instrument Equations

As developed in the text, the key equations necessary for simulating
the new instrument plans are PAY (payment on mortgages), INT (interest
on mortgages) and REP ( repayments of principal). In addition, PAYO
(the payment size on a standardized house) must be calculated for use in
the housing equations. Equations (1) to (4) below define these variables in
a form that is general enough to cover all instruments. Then, for each
simulation, three parameters -- y, u, z -- must be set at values appropri-
ate for the particular instrument, y is the interest rate used in calculating
PAY and PAYO and will equal RM, RMS or rm (see definitions of sym-
bols just below), u is the graduation rate and is set according to the terms
of the graduated contract, z is the interest rate used for calculating INT
and will equal y except for "dual-rate" mortgages, v, the vintage, is the
quarter in which the mortgage is initiated (first payments come in the fol-
lowing quarter), and t is the current quarter.

Symbols are defined as follows:

M(v, t-l)

RM(v)

RMS (t)

rm(v)

RP (t)

RP(v)

RP

T(v)
P(v)
PH(v)

LVR(v)

remaining principal at end of period t-1 of mortgages
of vintage v

long-term mortgage interest rate (on mortgages of vin-
tage v)

short-term, variable rate, mortgage interest rate (same
for all v)
real, indexed, mortgage interest rate (on mortgages of
vintage v)

inflation rate during quarter
average inflation rate over four quarters ending in
quarter v

average inflation rate over full sample

quarter of final maturity of mortgages of vintage v
price level during quarter v

price of standard house during quarter v

loan-to-value ratio enforced during quarter v
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The basic equations are:

(1) PAY(v, t)= (y-u)[1- {/1 +y ~} (T(v)-t+l)]
for v Zt)           \~/

(2) INT(v, t) = (z) M(v, t-l)
(3) REP(v, t) = PAY(v, t) -- INT(v, t)
(4) PAYO(v) = PH(v) LVR(v) PAY(v,v) / M(v,v)

-1 M(V, t-l) (defined

The aggregate amounts for PAY, INT and REP are determined by sum-
ming over v. Then REP and INT are separated, where required, into the
various intermediary proportions using the lagged mortgage stocks as the
weights.

The parameter settings, and brief comments, on the mortgage in-
struments are:

GP.1

y = RM(v)

u = Uo = RP
z = RM(v)

Formula (1) is logically equivalent to
setting the initial payment as PAY(v,
v+l) and then graduating this
amount quarter by quarter at the
rate u.

GP.2

y = RM(v)

u = u(v) = RP(v)

z = RM(v)

VR.1, VR.1A, VR.1B

y = (RMS(t-1)
u=O
z = RMS(t-1)

All vintages pay the same interest
rate RMS under our plan. They
must be treated by vintage, however,
since the payment also depends on
the quarters to maturity.

VR.2, VR.2A

y = RM(t-1)
u=0
z = RMS(t-I)

VR.3

~ RM (t-l) + (1-~) RMS(t-1)
u=0

~ RM(t-1) + (1-~) RMS(t-1)
.25 or .75
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IN.l, IN.1A

Y

IN.2,

Y
u
z

IN.3,

Y

z

= RMS(t-1)
= Uo + RMS(t-1) -- RMSo; Uo = RPo
= RMS(t-1)                  The constant-payment-factor VRM

has the effect of keeping the variable
IN.2A y-u equal to the constant value de-

termined by initial conditions.= RM(t-I)
= Uo + RMS(t-1) -- RMSo ; uo = RPo
= RMS(t-1)                  The values determined in this way

are real values. We must thus alsoIN.3A index the mortgage stock base used
= rm(v) in calculating (1) to (4). That is, we
= 0 define NM(v, t-l) = M(v,t-1) P(t-1)/
= rm(v) P(v), and use NM instead of M in

the equations. Care must also be
taken to account for the lender’s
capital gain in determining his in-
come, and the outstanding value of
the mortgage stock.

In addition to this basic coding, several other changes and points
should be noted. First, we account for prepayments of mortgages as well
as standard repayments. With regard to prepayments, we assume if a
mortgage vintage has initial maturity TT (in quarters), then each quarter
1/TT is prepaid. This has the effect of changing the effective maturity for
the vintage from TT to TT/2. This is roughly in line with the observed
facts, where initial maturities run 20 years, but average effective maturities
are on the order of 10 years. In this context it should also be noted that
the variables T(v), LVR(v), and PH(v) are all currently treated as ex-
ogenously determined. Part of the proposed revisions of the mortgage and
housing sector would make these variables endogenous.

Second, as noted in the text, deposit-rate setting by the intermediaries
was treated differently for the alternative instruments. For GP.1, GP.2,
and IN.3 the deposit-rate equations already in the MPS model were used.
For VR.1, VR.IB, VR.2, IN.1 and IN.2 the MPS model equations were
also used with RMS replacing RM. This change was made since for these
simulations RMS, not RM, represents the appropriate yield variable on
the mortgage contract. For VR.1A, VR.2A, IN.1A, IN.2A, IN.3A spread
constraints were enforced between the mortgage interest rate and the de-
posit rate. Thus, instead of the equation of the MPS model, equations of
the form RD = z-c were used, where z is defined for the individual in-
struments above, and c is the spread constant. For SLAs the value of c
was set equal to 1.50 (percentage points). For the other intermediaries im-
plied values for c were calculated so as to maintain the spread between
the deposit rates of the respective intexrnediaries that would be generated
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otherwise by the MPS model. Finally, for the FHLBB simulations, VR.3,
the MPS model equations were used, but with the appropriate value of z
(see ¥R.3 above) replacing RM in the equation.

A third change involved the use of the so-called "reserve constraint"
in simulations VR.1B and VR.3. The baseline for reserves was calculated
from the historical simulation with deposit-rate ceilings. This is taken as
representing the minimum level of reserves for SLAs to continue to func-
tion effectively. Then in the indicated simulations, the model was allowed
first to generate the appropriate solution, including the level of reserves.
However, whenever the level of simulated reserves exceeded the baseline,
the excess was changed into an equivalent yield and paid out to de-
positors. In principle, therefore, the reserves finally generated by these
simulations should never exceed the levels of the baseline. The observant
reader may note, however, that small, but positive values do appear for
reserves in Tables 5B and 6. This is presumably due to rounding error.

Fourth, technical care should be taken to distinguish quarterly and
annual rates. Since the model period is quarterly, it is easiest to amortize
contracts on a quarterly basis, and thus the resulting flows of payments,
interest, and repayments are quarterly. To do this, however, interest rates
and graduation rates must be set On a quarterly basis, although in model
output they are given at annual rates. Similarly, in the Jaffee SLA sector
(see V.C below), the equations are set for annual rates and variables must
be appropriately transformed when used for those equations.

Finally, it is important to be clear on the timing assumptions used in
generating the new instrument equations. We assume that all new mort-
gages are originated at the very end of each quarter and are reflected in
the stocks outstanding listed for the end of the quarter. Mortgage pay-
ments, and the separation into repayments and interest, then occur in
each quarter based on the stocks outstanding at the end of the prior quar-
ter. The updating for inflation on PLAM contracts is also assumed to oc-
cur at the end of each quarter, following the payment, but preceding the
flow of newly originated mortgages.

B. Model Determination of RM, RMS, and rm.

The text discussion assumed that mortgage interest rates, the long-
term RM under graduation schemes, the short-term RMS under variable-
rate schemes, and the real rate rm under PLAM schemes, would all be de-
termined in the mortgage sector itself. This can be illustrated in the fol-
lowing way. A simplified version of the mortgage sector as currently avail-
able has the form (RCB is the corporate bond rate):

(5) MS = ao + al (RM-RCB)
(6) MD = bo -- b~ (RM-RCB)
(7) MD = MS

The solution of this system for the mortgage rate RM* is given by:

(8) RM* = F[RCB] = (bo- ao) / (a~ + b~) + RCB = K + RCB
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This is how the current model works in its most simple interpretation.
To use this same system to generate a short-term mortgage rate RMS,

following the discussion of the text, one would substitute RMS for RM
and RCP for RCB (RCP is the short-term commercial paper rate). If this
is done, then the solution for RMS* can be obtained in the same way:

(9) RMS* = F[RCP] = K + RCP

It can also be observed from (8) and (9) that:

(10)    RMS* = RM* + (RCP-RCB)

In the computer programming .of the simulations we have taken ad-
vantage of (10) to achieve a short-cut. In particular, we have allowed the
model in all simulations to generate RM directly, and have then used (10)
to generate RMS. It is also for this reason that we have been able to
present results for both RM and RMS. A similar procedure was used to
generate the real rate rm. One substitutes in the basic model rm for RM
and (RCB-R~P) for (RCB), and then solves for rm*. The equivalent re-
lationship to (10) is then obtained as:

(11)    rm* = RM* -- I£P.

As presented so far, the method used in the computer programming is
logically equivalent to the method proposed in the text, although the pro-
gramming method has some operational advantages. Both techniques suf-
fer, however, from the potential problem that the a and b coefficients (of
equations 5 and 6) are being used to determine RMS or rm, whereas they
were estimated and apply to a long-rate regime. This can be defended,
and is rigorously correct, if under either variable-rate or price-level adjust-
ed mortgages, both lenders and borrowers convert the quoted rate (RMS
or rm) into their long-term nominal, equivalent, and then make their de-
mand and supply decisions on this basis. Two alternative methods are
possible. First, one could consider more complicated conversion equations
than (10) and (11); that is, one could agree with the principle that partici-
pants convert rates to some standard measure, but argue that (10) and
(11) are not the correct equations. Second, one could accept (10) and (11),
but argue that some adjustment should be made to the a and b co-
efficients. For present purposes, however, the results of equations (10) and
(11) are particularly easy to work with, and do not appear to contradict
any reasonable a priori constraints one might impose on the relevant part-
ial derivatives.

Turning next to a more complicated model, the actual MPS mortgage
sector allows for rationing in the mortgage sector in that the mortgage
rate RM adjusts only slowly to the market equilibrium of (8) -- the speed
of adjustment is, in fact about 1/2. It could be argued, particularly with
RMS, that the adjustment might in fact be somewhat slower. That is, if a
lender is slow to adjust a short rate, then he is off for one quarter; if he is
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slow to adjust a long rate, however, he must live with it for the full matu-
rity of the contract. On the other hand, for our variable-rate mortgages,
the rate RMS and the deposit rate RD will be closely tied. Moreover,
given the interest elasticities of savers and the elimination of deposit-rate
ceilings, lenders may be forced to respond quickly with their deposit rate
as other short-term rates move, and this in turn would force a fast adjust-
ment of RMS in order to generate the required income to pay RD. Thus,
again, we agree with the principle that the speed of adjustment might
change, but we see no strong ease for the direction of the change. Thus,
our simulations left this parameter unchanged.

Finally, the MPS model has one other quirk that should be noted.
The specification of the mortgage demand equation was based, in fact, on
the following model:

(12) MD = Co -- ci (RM -- XL)

where XL is some unobserved rate that measures the opportunity cost of
funds to households. We assumed, furthermore, that XL is proportional to
RCB, so that

(13) X~ = c2RCB

Combining (12) and (13), we then obtain

(14) MD = Co -- cI(RM -- RCB) -- Cl (1-c2)RCB

This differs from the specification in (6)-above in that RCB enters as a
variable by itself. Moreover, it turns out that the two methods described
above -- (i) solving for RM and then deriving RMS and rm (the com-
puter method); or (ii) directly solving for RMS and rm (the text method)
-- give different answers in these two cases because of the RCB term. Or
more basically, it is clear that when we shift to a short-rate market, then
the relevant X must change. When the text method is used, implicitly it is
assumed that Xs = RCP -- Cl (1-c~)RCB.4 Neither technique can be
known to be correct, however, and thus, as above, we opt for the simple
coding aspects when RM is solved directly and RMS and rm are derived
by (10) and (11).

4This comes about as follows:

XI. = c2(RCB)
Xs = XL + RCP    RCB

= RCP -- (l -- c2)RCB
-- cI(RMS -- Xs) = cI(RMS -- RCP) -- c~(l    c2)RCB
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C. The Jaffee SLA Sector,

As noted in the text, it is important to measure how SLA reserve
transfers respond to the various mortgage instruments since in the absence
of deposit-rate ceilings it is possible that certain plans may not be feasible.
The sector works as follows: Define:

MINT
OINC
FHLB
TAX
INCAT
DINT
TRAN
RES

interest income on mortgage portfolio
other income, net of all (non-interest) costs
interest paid to FHLBB on advances
taxes paid
income after taxes and FHLB interest
interest paid to depositors
reserve transfers
stock of reserves

When simulating a new mortgage the sector will behave as follows:
MINT is determined as the SLA share of total mortgage interest (INT).
OINC is determined from an estimated equation, which bases SLA in-
come on the rate RCB, the share of deposits not invested in mortgages,
and the flow rate of deposits, and which bases SLA costs on the stock of
deposits and flow rates of deposits. FHLB is exogenous. TAX is derived
by taking the SLA effective tax rate as exogenous, and properly defining
the tax base using identities on the above variables. INCAT is then deriv-
ed as an identity. Interest paid to depositors could be calculated as simply
the deposit rate times the deposit base. However, the MPS model uses a
marginal rate for the deposit rate, which in principle is highly weighted
toward special accounts. The effective SLA deposit rate, in contrast, is
much lower. Thus we adjust the model’s marginal rate to the effective
rate, by using the historical (exogenous) conversion ratio. TRAN and
RES are then determined by identities. The estimated equation for OINC
is:

OINC = -.04 -- .0IDESL + .03~DESL + .004(RCB)(DESL) -.003(RCB)(MOSL)
(1.4) (9.4)     (4.4)      (3.l)         (2.3)

R2 = .92, D.W. = 2.56, Sc = .04, Sample: 1953-1970;
(Absolute value of t-statistic in parentheses);

DESL = deposits of SLAs;
MOSL = mortgages of SLAs.

In running the standard (historical) simulations, with conventional
mortgages and deposit-rate ceilings enforced, we also used the Jaffee SLA
sector, since it provided the model’s benehmarkfor TRAN and RES. The
above description remains valid, except that INT must now be calculated
on the basis of standard mortgages. The Jaffee SLA sector has separate
equations for INT under conventional mortgages, and these were used
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only for the standard simulations. They are slightly complicated because
they take into account the fact that some SLA loans are of very short ma-
turity -- being improvement or construction loans -- and an attempt was
made to incorporate this. Basically, however, a variable YBAR, the aver-
age yield on the portfolio is determined in a recursive fashion, and this is
applied to the outstanding stock. Also note that for new instrument sim-
ulations there will still be interest income from the old standard mortgage
stock. The rate of return on these is fixed as an initial condition (no new
standard mortgages are made). See also Jaffee (1973) for the use of this
model in simulations that evaluate the impact on SLAs of removing de-
posit-rate ceilings.

REFERENCES

Fair, Ray C. and Jaffee, Dwight M. "The Implications of the Proposals
of the Hunt Commission for the Mortgage Housing Market: An
Empirical Study." In Conference Series, No. 8, Federal Reserve
Bank of Boston, June 1972.

Gramlich, Edward M. and Jaffee, Dwight M. Savings Deposits, Mort-
gages, and Housing: Studies for the Federal Reserve MIT-Penn
Economic Model. Lexington: Lexington Books, 1972.

Jaffee, Dwight M. "The Impact of Removing Regulation Q Ceilings from
Savings and Loan Associations." Journal of the Federal Home
Loan Bank Board, August, 1973.

Poole, William. "Housing Finance Under Inflationary Conditions." In
Ways to Moderate Fluctuations in Housing Construction, Board
of Governors of the Federal Reserve System, 1972.

Tucker, Donald P. "The Variable-Rate Graduated-Payment Mortgage."
Real Estate Review, 1975, pp. 71-80.



Discussion

Henry 3. Cassidy*

One of the most difficult tasks in econometrics is to forecast what
would take place differently if a new Option becomes generally available
to economic participants, in this case involving one of a number of non-
standard mortgages. This task amounts to defining a new set of structural
arrangements heretofore not in existence, and to providing quantitative
estimates for the parameters. Given the high degree of difficulty of this
task, Dwight Jaffee and James Kearl are to be congratulated for the in-
sight they have brought to bear on it. However, many questions remain
unanswered, and perhaps my function as discussant would be best fulfilled
by highlighting these questions. In this sense, I am supplementing the
many caveats about the simulation results made by the authors
themselves.

1. No Forecasts of the Likely Amounts of Each Kind of Nonstandard
Mortgage

Jaffee and Kearl simulate each type of alternative mortgage in-
strument separately under the assumption that only one type was issued
throughout the simulation. Thus they did not attempt to forecast the like-
ly amounts of each kind. Someone not familiar with simulation tech-
niques might interpret the results as forecasts, irrespective of the authors’
caveats: if a given instrument were to be allowed, the simulation results
are not forecasts of the likely end results.

While the authors believed that such a procedure would highlight
transitional as well as long-run implications, it failed to do so. As shown
in the computer output supplied by the authors, by the end of 1965 the
"transitional" period was essentially over. For example, in the VR.3 sim-
ulation with ~=.25 (reported in their table 6A), by 1965, fourth quarter,
over 60 percent of the mortgage portfolio was in this kind of instrument
(by 1973, fourth quarter, it was about 93 percent). What is more likely is
that the proportion of nonstandard mortgages will remain at less than 50
percent of the mortgage portfolio over a much longer period of time, and
in a period involving a much richer assortment of interest rate changes
than in the Jaffee-Kearl 1962-65 transition period.

*Economist, Office of Economic Research, Federal Home Loan Bank Board. The
author’s thanks are due to members of the OER staff and to Professors Jaffee and Kearl for
frank and open discussion of their paper. The views expressed here are those of the author
and not of the FHLBB.
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This implies three things. First, while the simulated impacts (if cor-
rect) would exist, they would be drastically reduced in magnitude. Second,
the transitional problems associated with the assumed removal of Reg-
ulation Q would be exacerbated. The authors do not appear to appreciate
the potential magnitude of this problem. Third, the authors’ conclusion
that "the contracts could be used without disruption" has insufficient em-
pirical justification.

Such a forecast would be extremely useful for planning purposes.
There are two major problems in producing such a forecast. The first con-
cerns forecasting the political acceptance of these plans. I do believe the
authors are correct in ignoring this problem, but because of the problems
cited above, they might have taken more of an interest in forecasting the
public’s acceptance of the various types, given the ability to choose among
alternative instruments.

2. The Inadequacy and Perversity of the Initial Mortgage Payment
(PAYO)

All nonstandard mortgages have in common variations in the amount
of the (nominal) mortgage payments over the life of the loan (or a change
in maturity, which shall be ignored here). The authors select just one of
those payments, the initial one (PAYO), as being representative of the
whole stream. They assumed (without empirical justification) that an in-
crease in PAYO causes a decrease in housing expenditures.

By ignoring the whole payment stream, this variable PAYO, as spec-
ified in the housing expenditure equation, is inadequate and can even be-
have perversely. For example, if the initial rate on a variable-rate mort-
gage (VRM) is high because the index to which the current rate is tied is
expected to fall, borrowers will anticipate lower future payments, and thus
consider the initially high payments as temporary, impacting little on their
demand for housing. The authors’ use of PAYO, on the other hand, acts
to curtail current housing expenditures (under the assumption of a house-
hold liquidity constraint). Moreover, if the fixed-rate option were avail-
able, and borrowers opted for the VRM, then by definition they believe
they are receiving a better deal, implying that their demand would be
increased instead of decreased.

In addition, PAYO is pre-tax as opposed to after-tax. Because of the
deductibility of interest payments, the percentage change in the initial pay-
ment of a given instrument as compared to the fixed-rate mortgage is ex-
aggerated. For example, compare the first payment on a 30-year fixed-
rate loan at 9 percent to that on one at 8 percent. The result is a pre~tax
decrease of 8.8 percent, but at a marginal tax rate (Federal plus state) of
30 percent, the decrease is 7.9 percent, for a "/~’ (the percentage change in
initial payments) that is l0 percent less.

Also, the claim that graduated payment mortgages, for example, will
aid housing ignores a .response of the mortgage markets that could be
very rational. As the initial payment decreases (as the rate of graduation
increases), the loan-to-value ratio may decrease to offset the increased risk
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of the lower initial borrower’s equity that the lower initial payments im-
ply. Thus, the variable PAYO may change little (since the loan-to-value
ratio is included in its analytical structure), as opposed to the amount of
change used by the authors. Combining the effects of the after-tax anal-
ysis and the potential change in the loan-to-value ratio, the change in
PAYO would not be nearly as great as they simulated. When added to
this the lack of consideration of the whole payment stream and the lack
of the empirical justification for the initial payment in the housing ex-
penditure equation, the use of the PAYO variable becomes quite suspect.

3. Treatment of S&L Reserves
Under the various mortgage schemes, S&L reserves are affected. The

question not adequately answered by the researchers is: How do S&Ls re-
spond to a change in reserves? Since most S&Ls are mutuals, one such re-
sponse would be to alter interest payments to depositors. A few of their
simulations imposed the condition that reserves are unchanged, but it is.
possible that reserves would fluctuate other than historically (actually, dif-
ferently from the way they would in the control solution), because the
stitutions’ assets are of a different effective maturity, and their size is dif-
ferent (in the various simulations). Thus, how much the deposit rates
would change is a moot question, but an extremely important one in de-
termining the level and timing of the flow of funds into the housing mar-
ket. Most of the simulations simply let reserves change with absolutely no
feedback. Surely the two extremes are covered; the unanswered empirical
question is: Which is the "correct" procedure?

4. Initial Pricing of Variable-Rate Mortgages (VRMs)
Of all the alternative mortgage types studied, the VRM is the one cur-

rently receiving most of the publicity, and this form of nonstandard mort-
gage has been actively pursued by many S&~, most recently in Cal-
ifornia. Jaffee and Kearl attempted to simulate the FHLBB proposal and
found that it stabilized the housing market better than any of the other
proposals investigated (for one assumption of a -- part of the pricing
mechanism), over the simulation period (see their table 9). However, they
employed a rather arbitrary mechanism to assign an initial price (interest
rate) to the VRM, using a term structure model of expectations. This
model has the initial rate higher than a hypothetical (or artificial) rate on
a fixed-rate mortgage whenever the short market rate (the rate on com-
mercial paper) is greater than the long market rate (the rate on corporate
bonds). There is some reason however, to suspect that even with this neg-
atively sloping yield structure,~ VRMs may be sold at a discount instead
of at a premium, as compared to the fixed-rate mortgage rate. The reason
has to do with lender strategy: if the index to which the VRM rate is tied

Ijaffee and Kearl in places refer to the yield structure as "ascending," or "descending,"
though no analytic ,use is made of this concept (as opposed to the shape of the yield curve).
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xs expected to fall, and the index itself is the long-term mortgage rate (as
simulated and reported in their table 6), then in order to prevent re-
financing with a fixed-rate contract at a future date when all rates are cy-
clically low, an initial discount is included. For this reason, when all rates
drop temporarily, many borrowers would be unwilling to refinance with a
higher rate fixed-rate contract, and thus they become "locked-in" to the
VRM through the trough.2 (In the Jaffee-Kearl simulations, borrowers do
not have the option of selecting one of the VRM or the fixed-rate con-
tracts.) In any event, the pricing question needs to be analyzed in more
detail.

5. Other Aspects of the VRM Analysis
The analysis of the pricing of the VRM when its index is the new is-

sue VRM rate was very well handled, but several questions remain. They
allow this VRM short rate to clear the mortgage market. Using their same
expectations framework, I wonder if the rate clearing the mortgage mar-
ket should not be the long mortgage rate. Borrowers and lenders would
look at the expected (as opposed to the current) rate of interest that is ef-
fective over the expected life of the loan commitment in assessing their de-
mands for and supplies of mortgages, respectively. Use of the short inter-
est rate implies that borrowers and lenders are rather short-sighted; it is
the same kind of assumption of short-sightedness that applies to the use
of PAYO in.the housing demand equation (see Section 2 above).

Jaffee and Kearl state that "... for VR mortgages.., the reserves of
S&Ls should improve and our results bear this out." I might point out
that this conclusion is based solely on the fact-that over the simulation pe-
riod interest rates trended upwards. Had they remained stable, for exam-
ple, and the yield curve had been positively sloped (so that VRMs sold at
a discount), the earnings of S&Ls would have been lower. This scenario is
one of many that could be forecast for the future. The use of the evidence
from the simulations as a basis for inductive reasoning, in other words, is
not valid, at least not here.

Another point is that if VRMs had been compared to fixed-rate mort-
gages, then the expected changes in the price of the house would have no
place in the analysis of risk (the authors make such an analysis at the end
of Section C), because this remains the same regardless of which in-
strument is selected, and thus is not relevant to the analysis.

6. Concluding Remarks
In conclusion, the questions raised here and by Jaffee and Kearl

themselves are of sufficient importance to merit rethinking of many of the
assumptions and procedures. To me, the most important point is that the

2For more analysis of the initial pricing of VRMs, see Henry J. Cassidy and Josephine
M. McElhone, "The Pricing and Marketability of Variable Rate Mortgages," FHLBB/OER
Working Paper No. 53, May, 1975.
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simulations are not forecasts. One way to make them look more like fore-
casts, as well as to be able to understand better the economic effects of
the alternative instruments, is to use the MPS model in much the same
way as a physical scientist uses a laboratory to conduct controlled ex-
periments. Once the model has been estimated over a wide variety of eco-
nomic conditions, a researcher could hypothesize alternative scenarios for
the movements of the exogenous variables: e.g., steady growth, stag-
flation, regular cycles, to name a few. Then the researcher could in-
vestigate separately the transitional and longer-run consequences of each
alternative mortgage contract. As it happened, the transitional impacts
were not studied, and the longer-run results are very conditional upon the
one given set of mixed economic occurrences over the simulation period.
Strengths and weaknesses of instruments could be highlighted by sim-
ulating their effects separately for different phases of the cycle, for differ-
ent longer-run movements of interest rates, and so on. Finally, a forecast
is easier to provide given this kind of analysis, since the most likely and
alternative scenarios (regarding the exogenous variables) could be selected
by anyone desiring to make a forecast.



Discussion

James S. Duesenberry*
Simulations are very useful for a variety of reasons. They teach us a

great deal, even though the results depend upon the inputs which we
provide.

First, as we go through the process of trying to simulate the effects of
any kind of a new policy, we are forced to consider changes in the struc-
ture of our financial system, or any other system for that matter. We dis-
cover that there are a lot of questions which we didn’t even know were
there until we tried to run the simulation. Dwight has already mentioned
a number of things which just wouldn’t have occurred to him had he not
run the simulations. Secondly, as we work through the simulations we
find that there are a lot of dynamic processes for third and fourth order
effects which we never would have thought of if we had taken the num-
bers and tried to compute the consequences of a particular action. There
is a kind of three-cushioned effect here, and the ball doesn’t go where we
expect it some of the time. I think that it’s very valuable to discover those
unanticipated effects.

Finally, as Dwight and Mr. Cassidy have already mentioned, it is
quite clear that the results of any simulation depend on interaction be-
tween the parameters of the model, the economic policies, and the en-
vironments which we use as a baseline. To get anything out of the model,
a large number of simulations are required in order to test the sensitivity
of the conclusions to assumptions about the parameters, to parameter
changes or to differences in the kinds of policies that are being used out-
side the model and to different environments. Part of our problem is that
by the time we have enough simulations to search that universe, we have
some problem of digesting the results because we wind up with about 200
pages of tables like the ones we had. Nonetheless, I think that’s what we
have to do.

Let me make one more general point which applies to all these fi-
nancial models, the one to which Mr. Cassidy alluded at the end of his
talk, but which I want to put in a slightly different perspective. In many
of these exercises we are engaged in a process of asking whether some
policy will remove some of the rationing effects, for instance, from the

*Professor of Economics, Harvard University.
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housing market, and therefore provide more cyclical stabihty into the
housing market. When we conduct those simulations on the basis of a
given monetary policy, described let’s say in a pattern for unborrowed re-
serves, or M~ or whatever it is, or as in this case just taking some series of
short rates as being given data, we then assume that the central bank is
going to be satisfied to have a result which emerges. However, with the
new structure it may turn out, for instance, that if they stabilize housing
somewhat more, the demand pattern will also change. But if they are
looking for deflationary effects and they get a smaller deflationary effect
out of housing, then they will provide less unborrowed reserves which will
lead to higher interest rates and more feedbacks. A full application of
these simulations has to be taken with a realistic view of what are the sta-
bilizers’ objectives. Sometimes they only care about M~, in which case it’s
perfectly appropriate to simulate the results that way.

Now let me say a couple of things about the problems of this particu-
lar set of simulations. 1 think the first comment I should have made, of
course, is that Dwight said he chose this particular model because it was
the most structural model. That’s open to dispute. But in view of the hour
1 will just raise two substantive points.

One of them is that in this type of operation the model is structured
so that, in effect, the long-run demand for housing is incorporated into
one of the equations. Now I think that as a general proposition, and
something that Frank DeLeeuw was saying, in the environment in which
we’ve been operating, it seems difficult to learn very much about the
underlying demand for housing from the data we have. This is precisely
because by underlying demand I mean the response of the unconstrained
or unrationed demand for housing to the relative prices, the interest rates,
the taxes and all the other things that you might expect to affect the de-
mand for housing. In a world in which the financial constraints, to my
mind anyway, have had such an overwhelming influence on the short-run
fluctuations in housing, it seems difficult to me to sort out from the data
the long-run movements of the demand. We may be better off if we try to
get long-run estimates out of entirely different sorts of data, including
data from different cities and or other cross sections; or to divide the
problem and say that what we’re going to look for are things which have
to do with short-term variability, and then try to find some devices which
free us of the task of trying to estimate the long-run demand simulta-
neously with the short-run demands.

There are a number of specific problems about the way in which
PAYO and such variables enter into the long-run determinants. I want to
mention just one point in that connection, which goes back to the earlier
discussion about problems of consumers’ cash flow in relation to the
price-adjusted mortgages. As was said earlier, those are problems for
people who are subject to a liquidity constraint. They are the group of
people who want to own houses rather than rent them, but who don’t
have enough net savings to be able to deal with the current cash flow
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problem. I would think that that’s not such a big group, but that it’s im-
portant to note here that there is another market for them -- the rental
market. In the rental market some of the inflationary effects which are
bad for the mortgage borrower’s cash flow are good for the developer’s
position, partly because of tax effects, so that it may turn out here that
what you’re doing by changing the payment rates for mortgages is shifting
people out of the owner market into the rental market. The timing may
be a little bit different, but over a long period I’m not sure that this
should have such an enormous effect on the total demand for housing.

Of course there are also problems here of estimating the response of
potential homeowners to the different risks that are involved when they
are asked to take one of these mortgages which varies with the price level
or with the interest rate. It’s not that it’s no risk against some risk, but it’s
a different set of risks, and we really have very little information to tell us
how they would respond.

That’s one aspect of the problem. The other aspect is one about the
market clearing process. I think the way these models are built amounts
to finding a rationalization for the pattern of rate adjustments which the
institutions made both to their deposit rates and the rates they charge on
mortgages, in an environment with a certain set of fluctuations, where the
institutions were taking a certain set of risks in that process, and had a
certain set of expectations. Now I think one has to be very careful, and
I’m not sure the authors have been quite careful enough in examining the
question of whether the rate-setting process is a new structural en-
vironment in which they are going to be setting the rate on something dif-
ferent, will involve the same time pattern of adjustments to rates as be-
fore. So I suspect that there’s some danger of inconsistency between the
supply and demand equations which go into the calculations for how
many mortgages and how many houses people want, and the market
clearing process which establishes what the mortgage rate is.



Discussion

Patric H. Hendershott*
Dean Pounds speculated at. the outset today that we would probably

not hear a single good word for the standard fixed-payment mortgage. I
am afraid 1 must disappoint him. The potential social costs in 1974 of ris-
ing mortgage payments due to graduated-payment and/or variable-rate
mortgages undoubtedly far outweighed the benefits. During a normal "de-
mand-pull" inflation, such as we experienced in the 1966-68 period, rising
mortgage payments seem appropriate. Real incomes are increasing so the
payments can easily be made. However, in a year like 1974, when sharp
increases in payments to foreigners result not only in increases in prices
but also in declines in real incomes, rising mortgage payments could be
disastrous to many households. In fact, it was the constancy of the mort-
gage payment that allowed many of us to afford the rising food and ener-
gy prices. Consumer credit lenders, as well as mortgage lenders, were, I
am sure, grateful for the general absence of graduated-payment and vari-
able-rate mortgages and the resultant lower levels of delinquencies and
foreclosures. While it would obviously be erroneous to base our assess-
ment of the desirability of alternative mortgage instruments on the events
of 1974 alone, neither should we be misled into believing that one particu-
lar instrument is optimal for all periods.

One other general point regarding the overall conference before get-
ting immersed in the issues at hand and the Jaffee-Modigliani-Kearl paper
in particular. The papers before us today address important issues in a
clear and concise manner. Cohn and Fischer lay out the implications of
various mortgage contracts for real and nominal payment streams and
analyze the desirability of the contracts from the viewpoints of borrowers
and lenders; Kearl, Rosen and Swan explain how and why these streams
should influence the demand for housing; and Jaffee, Modigliani and
Kearl illustrate how the impact of the introduction of a variety of non-
standard mortgages on the mortgage and housing market might be
analyzed in the context of an econometric model. The papers are all ex-
cellent and should be read as a set to gain the full flavor of the issues at
hand.

*Professor of Economics and Finance, Purdue University and University of Florida
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Inflation and Housing

Movement from a low- to a high-inflation economy (or from a high
to a higher) and the resultant rise in nominal interest rates poses two
problems for owner-occupied housing. First, given the standard fixed-pay-
ment mortgage contract, the demand for real owner-occupied housing
falls even for households whose nominal disposable income is rising pro-
portionately with the prices of houses and other goods. This is because
the ratio of the monthly payment on new mortgage contracts to the price
of houses increases due to the higher mortgage rate.t Second, given our fi-
nancial structure, financial disintermediation occurs and funds shift away
from the mortgage market, thereby reducing housing through higher
mortgage rates, credit rationing, or both. This is the old portfolio mix
problem of the nonbank depository intermediaries. The intermediaries
cannot afford to raise their deposit rates by enough to keep funds because
they have to pay the higher deposit rate on a greater portion of their li-
abilities than the proportion of their assets on which they are earning a
higher mortgage rate. This problem is, however, only temporary (in the
absence of deposit rate ceilings). At some point the intermediary’s assets
will all have rolled over at the higher mortgage rate, and the higher de-
posit rate will then be feasible. The first problem -- the lower demand for
real housing -- is permanent and is thus more troublesome.

~The payment per period on a standard mortgage contract is computed from the
present value formula equating the amount of the mortgage, M, with the discounted values
of the future payments, P~, which are themselves constant (for a standard mortgage) over the
life, n periods, of the mortgage:

P P P
M=~S + s s¯ -- + ... +-- , (i)

1 + R (1 + R)2 (1 + R)n

where R is the interest rate on a per period basis. (While lenders may not be familiar with
this equation, it is what underlies those tables listing the payment per thousand dollars for a
given maturity and interest rate.) Collecting terms and solving for P~, we obtain an explicit
expression for the payment:

M
(ii)Ps n     1

i=l (1 + R)~

Since the value of the mortgage itself can be written as the product of the loan-to-value ra-
tio, M/V, and the value of price of the house, V, the ratio of the payment to the value of
the house is:

P

v ~
i=l (1 + K)~

(iii)

Given the loan-to-value ratio and the life of the mortgage, the ratio of the payment to the
price of the house rises as R increases (each of the n terms in the denominator is smaller).
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The intermediary problem of the cycncal shift in funds into and out
of the mortgage market is also less troublesome because we have designed
means of offsetting it. I refer specifically to the activities of the FHLB,
FNMA, and all the other agencies recently created to aid the mortgage
market. Table 1 suggests just how successful these activities have been in
supporting the flow of mortgage funds. Column (1) indicates the net in-
flow of deposits at savings and loan associations (SLAs) and mutual sav-
ings banks (MSBs) and column (2) presents the net purchase of home
mortgages by these two institutions and federally sponsored credit agen-
cies (FSCAs). Note that the sharp decline in deposits flows in 1968 and
1969 was accompanied by a 40 percent increase in mortgage purchases.
Also, the $17 billion decline in inflows in 1973, the largest on record, had
virtually no impact on mortgage purchases.

In addition to modifying the cyclical impact on housing of the inter-
mediation-disintermediation cycle, the activities of these government agen-
cies have provided secular support for the home mortgage market during
the last decade. The sum of the home mortgage holdings of the agencies
and FHLB advances to SLAs has increased from $8.5 billion at the end
of 1965 to $46.7 billion at the end of 1973. These activities have been re-
sponsible for the one percentage point decline in the home mortgage rate
relative to the corporate bond rate that occurred during this period.

Thus, policies have evolved to protect housing from many of the dif-
ficulties caused by inflation and cyclical movements in interest rates. The
question arises, however, as to whether the protection is being provided in
a reasonably efficient and equitable manner. Issuing nonmortgage se-
curities and purchasing mortgages does lower mortgage rates, but it also
raises costs to nonmortgage borrowers, including the Treasury itself.
Mortgage rate subsidies are a direct drain on the Treasury. Regarding
equitability, binding ceilings on deposits at savings institutions, in con-
junction with restrictions against selling open market securities in small
denominations (most specifically, the $10,000 limit on Treasury bills), re-
sult in low-income households earning a below-market interest rate. If re-
visions in the mortgage contract can lead to a reduction in the activities of
FSCAs and Treasury subsidies more generally and a removal of deposit
rate ceilings, a strong case can likely be made for the revisions.

The Model Simulations

The interim report by Jaffee, Modigliani and Kearl (JMK) I received
was an unusually precise and candid discussion of the alternative methods
of introducing different instruments into the MPS model and the possible
difficulties and weaknesses inherent in the various methods. In contrast to
the usual journal article, one could determine exactly what they proposed

2See Patric H. Hendershott and Kevin C. Villani, "The Impact of Governmental Fi-
nancial Policies on Financial Markets and Housing Expenditures," presented at the Winter
Meeting of the Econometric Society, San Francisco, December 1974.
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Table 1

DEPOSIT FLOWS AND MORTGAGE PURCHASES
(billions of dollars)

Deposit Inflows at
SLAs and MSBs

Mortgage Purchases of
SLAs, MSBs and FSCAs

1965 12.1 10.3
1966 6, l 7.4
1967 15.8 9.0
1968 11.6 10.3
1969 6.5 13.0
1970 15.3 13.2
1971 37.7 23.4
1972 42.7 32.2
1973 25.2 31.0

to do and all was not expected to be accompanied by wine and roses. The
job was truly professional. I have since learned that this was an in-house
working paper not meant for external consumption. I only hope that the
final product does not degenerate into the customary obtuse and op-
timistic report.

Since the model simulations were not available to me before today, !
will address myself to the general design of the experiments rather than
the results. Two graduated-payment simulations were to be run. In the
first the rate of graduation was set at the average inflation rate during the
1962o73 period; in the second the observed inflation rate during the pre-
vious year was employed. Neither of these seems to be the conceptually
correct rate. The purpose of graduation is to make the initia! mortgage
payment independent of changes in the mortgage rate due to changes in
the rate of inflation) Since the inflation rate imbedded in the mortgage

3To see the impact of an inflation-induced rise in the mortgage rate on the initial pay-
ment, we ¢ewrite (i) in footnote I as:

M = ~ + ~ + ... + (l+u)npg
(1 + R)     (1 + R)2          (1 + R)n

where Pg is the initial graduated payment which is assumed to grow at rate u. Solving for
Pg we obtain:

M            M
Pg-              1 -           1

~ l+u ~ ii=l 1 + R i=l R-u
1 + --

l+u

l+u _ 1/ 1+R-u
since I+R Tg-fi For large values of n and small values of u, equal
changes in R and u have a negligible impact on Pg. Moreover, the payment on a similarly
sized and maturity standard fixed-payment mortgage when R reflects no inflation is Pg.



DISCUSSION HENDEIRSHOTT 267

rate should be the expected rate of the inflation over the life oI the mort-
gage, the graduation rate should be equal to this rate. And as I under-
stand it, the model generates such an expected rate based on past rates of
inflation.

Two variable-rate simulations were also to be run. In the first, pay-
ments and interest were to be tied to the new issue "short-term" mortgage
rate. In effect, the variable-rate mortgage is a one-period mortgage where
the rate is closely tied to the commercial paper rate. In the second sim-
ulation, interest is still tied to the short-term mortgage rate, but the
monthly payment varies with the more stable long-term mortgage rate.
This reduces the risk to borrowers of large increases in payments.

A more useful experiment, 1 would think, would be to keep the
monthly payment fixed entirely, simply adjusting the maturity of the
mortgage as the short-term interest rate changes. This fixed-payment,
variable-rate mortgage is, in fact, the only type of variable-rate mortgage
that federally chartered SLAs are allowed to issue at the present time.
Such an instrument eliminates the risk of varying payments to borrowers,
while still allowing the interest income of lenders, and thus their interest
expense, to move with market rates in general. Moreover, the default risk
to lenders should not be that great. A sustained period of interest rate in-
creases, such as we have experienced during the past two decades, is likely
to be accompanied by accelerating inflation and thus considerable in-
creases in prices of houses. Even if households were to repay none of the
principal on their mortgage (their fixed payment were to be entirely inter-
est), they would accumulate considerable equity in the house via inflation.
And this is what is relevant to the lender.

The meaning of the long-term mortgage rate and the method by
which it is determined is, I might add, somewhat uncertain. Since only
variable-rate mortgages are assumed to be issued during the period, long-
term conventional mortgages are virtually nonexistent by the end of the
period. Further, since no conventional mortgages are issued and since the
secondary market for mortgages is not active, few conventional mortgage
transactions of any kind occur.

Before closing my discussion of the design of the experiments, I wish
to comment on proposed modifications of the deposit rate-setting equa-
tions. If savings institutions purchase only the new short-term variable-
rate mortgages and issue only one-period deposits and if savings in-
stitutions are profit-maximizers, then it seems appropriate to tie the de-
posit rate to the current short-term mortgage rate. The purchases are so
limited by assumption, but we know that the liabilities of these in-
stitutions have been lengthened considerably in the last decade in an at-
tempt to better match the maturity of assets and liabilities of SLAs. Over
half. of SLA deposits are in special accounts, many of which have a matu-
rity of four years or more. Thus the deposit rate should still depend on
past, as well as the current, mortgage rates. The appropriateness of the
profit-maximizing assumption is also questionable. Well over half of SLA
and almost all of MSB deposits are at mutual institutions that are legally
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required to pay virtually all of their income out as interest to depositors.
It would be better to assume that nonbank institutions generally set de-
posit rates so as to equate average, not marginal, revenue and costs. Such
behavior easily explains the observed long distributed lags on asset yields
in most rate-setting equations. Moreover, given that conventional mort-
gages are assumed to coexist with the new variable-rate mortgage, a de-
posit rate equation based on average revenues and costs include past con-
ventional mortgage rates (R~M) as well as current and past new variable-
rate mortgage rates (RMS).

Whether or not one believes the results of the simulations depends on
one’s confidence in the underlying financial model as well as in the in-
genuity of the authors in manipulating the model to reflect the introduc-
tion of the new instrument. While the ingenuity of the authors is beyond
dispute, my confidence in the underlying model is limited. First, I have
doubts about the workings of the mortgage market. For one thing, the ex-
ogenous treatment of FHLB advances and home mortgage purchases by
FSCAs seems inappropriate. Advances are more determined by the en-
dogenous desires of SLAs than by the FHLBs, and FSCA mortgage pur-
chases are clearly responsive to developments in the home mortgage mar-
ket.S For another, the mortgage market is defined broadly to include
multifamily and even commercial and farm mortgages. Thus substitution
between home and other mortgages has no impact on the home mortgage
rate.6 Even more discouraging are the unreasonable simulation results ob-
tained by Jaffee himself. A purchase of mortgages by FSCAs leads the
private financial intermediaries to sell more mortgages than were pur-
chased.7 Not only does this seem unreasonable by itself, it implies a reduc-
tion in the supply of mortgages in the face of a decline in the mortgage
rate. Second, the failure of changes in relative security supplies to have
any impact on the term-structure of interest rates in the MPS model is
disturbing. The substitution of a new short-term mortgage instrument for
the present long-term one is equivalent to a continuing "debt-manage-
ment" operation of gigantic proportions. One would expect short-term
rates (commercial paper, Treasury bill) to rise significantly relative to long

4An appropriate equation might be:

RD~=a~ E~ wi RMo-~ + a2 Y~ w~ RMS~-i -- a~; t=0, 1 .... n,
where Ew~ = Ew~ = I, a~ + c~ = I (a~, a~ > 0), and ~ declines over time, reflecting the de-
clining importance of conventionals in the portfolios of the institutions.

~Hendershott and Villani, op. cir.

6This is particularly bothersome for analysis of life insurance companies which liq-
uidated $8 billion of home mortgages in the 1967-72 period, while purchasing $20 billion of
other, mortgages. The all-inclusive definition of the mortgage market also leads one to ask
why the mortgage stock does not depend on components of capital other than housing.

7Dwight M. Jaffee, ’~An Econometric Model of the Mortgage Market," Chapter 5 in
Gramlich and Jaffee (eds.), Savings Deposits, Mortgages, and Housing (Lexington: D.C.
Heath and Company, 1972) pp. 170-72.
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rates (corporate, municipal). Further, since interest payments on the vari-
able-rate mortgage are effectively tied to the commercial paper rate, they
would be significantly greater. Because the relation between long and
short rates is purely "expectational" in form in the MPS model, the debt-
management effect on interest rates and the resulting impact on interest
payments of variable-rate mortgages will be missed entirely, even in the
general equilibrium or total model simulations in which the commercial
paper and corporate rates are allowed to vary. Analysis of the effects of
introducing new mortgage instruments in the context of alternative fi-
nancial models would be useful.



Tax and Regulatory
Problems Posed by

Alternative Nonstandard
Mortgages

Daniel M. Holland*
I. INTRODUCTION

This report deals with the income tax and regulatory aspects of alter-
native mortgage instruments. It emphasizes the identification of major is-
sues and problems and the broad lines on which solutions to them might
be worked out. It does not pretend to cover the whole range of tax and
regulatory considerations that must be faced in designing and im-
plementing the mortgage contracts discussed in the preceding chapters.
The objective, rather, has been to identify the major questions alternative
mortgages would pose in the context of current law and regulations, and
.to point out the modifications in mortgage design and/or changes in tax
law and various regulations that might be required in implementing these
contracts.

There are three primary types of issues:
1o Those related to income taxation.
2. Those related to interest rate limitations.
3. Those related to other regulatory features Of mortgage contracts

and the financial institutions that offer them.
Of these three areas, particular attention is paid to income taxation

which is one of the basic elements of the "rules of the game" in our soci-
ety. With the interest component of standard mortgages deductible in
computing taxable income, alternative mortgages would be severely disad-
vantaged if they did not receive similar treatment.~

*Professor of Finance, Massachusetts Institute of Technology. The author wishes to
thank William Andrews, Donald Lessard and Gary Schaberg for their continued interest,
guidance and instruction dtlring the preparation of this paper, They have, of course, no hand
in the errors of fact or judgment that remain, and do not necessarily agree with the con-
clusions reached or suggestions made herein. The author is pleased also to acknowledge the
advice of: Harvey Berger, Elliott Carr, Richard Cohn, Walter Ericson, James Freeman,
Richard Glennon, John Kirk, Saul Klaman, Oliver 01dinah, David Pustilnik, Eli Shapiro,
Stanley Surrey, and Kenneth Thygerson.

~While it has been argued that homeowners enjoy a substantial tax "break"’in the non-
taxability of the income from their investment, and, therefore do not need the additional
boon of mortgage interest deductibility, this point is not relevant tO a comparison of the at-
tractiveness of alternative mortgage dontracts relative to the standard mortgage whose inter-
est payments are deductible by the homeowner.

271



272 NEW MORTGAGE DESIGNS

From its inception the income tax has been a levy on nominal income
(money income).2 While a tax based on money income is sorely tried by
inflation as brisk and protracted as that of the most recent five years, it
does n~ot appear that a shift to a real income base is imminent. Moreover,
even were the base to be changed to "real" income, the experience of
countries most comparable to the United States that have adjusted their
income tax for inflation, Canada for example, suggests that the adjust-
ment would be limited to current year’s income via indexation of rate
brackets and exemptions, without tackling the more difficult task of
indexing financial claims (and bringing into account only real capital
gains and losses) which would require an additional adjustment.3 And it is
this more complete adjustment that would be required for price-level-ad-
justed mortgages, and other nonstandard mortgages that involve similar
adjustments. Therefore, since the monetary definition of taxable income is
likely to persist, we investigate the feasibility of alternative mortgage ar-
rangements under present income tax law and regulation.

However, were the United States ever to adopt thorough-going index-
ation of the income tax, as in Brazil for example, tax accounting for non-
standard mortgages, PLAMs in particular, would be more straightforward
and simpler than the procedures outlined below for our present money in-
come tax base.

The section that follows is concerned with income tax issues. Section
III deals with interest rate limitations incorporated in usury laws, and
Section IV takes up some other regulatory issues.

II. TAX TREATMENT OF NONSTANDARD MORTGAGE
CONTRACTS

Introduction

Three main classes of alternative mortgages are considered in this
section.

1. Price-level-adjusted mortgage (PLAM), which incorporates a real
interest rate (one which incorporates no premium for anticipated in-
flation) but has its outstanding principal adjusted in line with changes in
some price level index. Therefore, nominal PLAM payments change over

2The decision in Bates v. United States [108 F. 2d 407 (7th Cir. 1939), cert. denied, 309
U.S. 666 (1940)] is most explicit on this point. To the taxpayer’s argument that no capital
gain was enjoyed (and no capital gains tax liability was, therefore, due) on the nominal gain
he enjoyed on a security purchased prior to the devaluation in 1934, the court held that pur-
chasing power was not a relevant consideration for a nominal income tax: "The standard
unit of computation is the money dollar, an abstract unit of account. That standard unit of
money has not changed in money value throughout the existence of our monetary system."
(Idem at 408.)

3See "Inflation and the Federal lncome Tax," Yale Law Journal, Vol. 82, pp. 716-744,
and Roger Brinner, "Inflation, Deferral and the Neutral Taxation of Capital Gains,"
National Tax Journal, December, 1973, pp. 565-573.
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time with changes in the index used so as to maintain a constant real pay-
ment. For our purposes, it is convenient to view the PLAM as incor-
porating a nominal rate equal to the real contract rate plus the percentage
price change in each period.

2. Variable-rate mortgage (VRM), the interest component of which is
determined by a charge dependent on an interest rate index. Sdheduled
money payments are equal over the life of the mortgage, but are re-
computed whenever the interest rate is changed. Therefore, payments vary
with the interest rate.

3. Graduated-payment mortgage (GPM), which incorporates a nomi-
nal interest rate which may be fixed for the life of the mortgage or varied
periodically as with the VRM, but has its payment calculated at each
point in time as though it were a PLAM with a fixed maturity.4 There-
fore, the GPM payments will be adjusted over time by the difference be-
tween the implicit real rate and the current money interest rate. This, in
general, will be close to the change in the price level, but not exactly the

5same.
Illustrative examples for all three classes appear in Table 1. The

PLAM appears to cover all the tax complications that face a VRM as
well as those that a GPM would have to reckon with. Therefore the dis-
cussion that follows concentrates on the PLAM by way of specifics, but
its conclusions are applicable to all three classes of nonstandard
mortgages.

A. Standard Mortgage (SM)
To help in identifying the major tax questions that alternative mort-

gage instruments would pose, it is useful to contrast them with the stan-
dard mortgage (SM) that is the predominant arrangement in residential
finance.

Under the SM the loan obtained by the mortgagor is amortized by a
series of payments (usually monthly, but taken to be annual for simplicity,
in our examples in Table 1) of the same dollar amount each period, with
the interest component declining in successive periods and the principal
portion rising. The stream of monthly payments has a present value, com-
puted at the interest rate specified in the contract, equal to the initial prin-
cipal of the loan.

The interest component of each payment is deductible by the home-
owner in computing taxable income and reportable for tax as interest in-
come by the lender. The 30 annual payments of $1,453 under the SM of
Table 1 have a present value of $30,000 when discounted at 6 percent
which is the interest rate applying to the contract. Of the $1,453 payment
at the end of the first year, $1,200 is interest and the remainder, $253,
goes toward the reduction of principal. The borrower would deduct

4In the discussion that follows, the GPM incorporates the same variable interest rate as
the VRM, i.e., it is the constant-payment-factor VRM discussed in earlier papers.

5Cohn and Fischer discuss an alternative GPM where payments are adjusted precisely
in accordance with changes in price level. This mechanism requires a variable maturity.
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$1,200 of interest from taxable income; the mortgagee would report
$1,200 of interest for income tax purposes. At the beginning of the second
year, the homeowner owes the lender $19,747 on which he pays interest at
the end of that year of $1,184.82, leaving $268.18 for repayment of prin-
cipal, etc.

Note particularly that under the SM, the payment scheduled to be
made (once a year in our example) is greater than the interest charge on
the loan in that period. The homeowner will always have paid to the lend-
er more than the full amount of interest incurred under the contract over
that period and, therefore, he can deduct interest charges of that year in
full in determining taxable income. This dovetailing of scheduled pay-
ments and interest charges inherent in the design of the SM will not, in
general, characterize a PLAM, VRM, GPM or any other mortgage for

6which the current payment is not tied directly to the current interest rate.
Payment as scheduled could fall short of "interest due" alone. Would this
pose serious difficulties under the Federal income tax, that would pre-
clude the use of such mortgages, or, alternatively, require major mod-
ifications of the tax? Our conclusion, developed at length below is "prob-
ably not." It appears quite reasonable to expect that those alternative
forms of mortgage contract could be accommodated under current income
tax law and practice without undue strain. We emphasize likelihood, not
certainty. Nothing would be certain in this connection until the IRS ruled
favorably on it. But the prospects appear sufficiently good for a favorable
ruling to support the view that alternative mortgage instruments could be
accommodated under present income tax law and practice.

B. Price-Level-Adjusted Mortgage (PLAM)
Under the PLAM used as an illustration in Table 1 a modest interest

rate, 3 percent in this instance, would be charged on outstanding prin-
cipal, and additional interest (a positive or negative adjustment) would be
due as determined by multiplying the outstanding principal by the change
in a specified price index (the CPI in this example). At the start of the
year the annual payments required to amortize the mortgage over the re-
mainder of its life (constant nominal interest rate of 3 percent) would be
calculated, and this amount would be the payment scheduled to be made
at the end of that year. The mortgage document would set forth in detail
the formula for determining the interest due under the contract each peri-
od. It is reasonable to hold that interest determined as explained above
would meet the IRS requirements of interest as payment for the "cost of

~While it has been suggested that mortgages involving variable interest rates (or their
equivalent) could maintain a constant money payment when the rate rose by extending the
term of the contract, this procedure would face two difficulties. For one thing, it could run
up against the 30-year term maximum permitted on FHLB mortgages. But, more funda-
mentally, interest rate changes could quite conceivably be so high that constant nominal an-
nual payments would fall short of the interest due each period, and therefore, the mortgage
would not be amortized no matter how long the period over which payments were extended.



276 NEW MORTGAGE DESIGNS

money unconditionally owed," and, thus, would be a deductible expense
to the borrower and interest income to the lender.7

In the PLAM example of Table 1, the payment scheduled under the
mortgage at the end of the first year is $1,020.39 which is the level pay-
ment on a $20,000 mortgage for 30 years at 3 percent. It is convenient for
the borrower to know for certain the next payment required under the
contract, and it is also convenient to help in easing the transition to a
higher periodic payment (if that should be required) to lag the interest ad-
justment. Therefore, the payment due at the end of the period is that de-
termined by the interest rate in effect at the start of the period. Thus, the
initial payment required under the mortgage is the $1,020.39 as de-
termined at the start of the contract. However, under the formula for
computing interest under the contract, this payment would be insufficient
to cover interest actually charged over the first year. Specifically the inter-
est obligation incurred over the year is calculated at 3 percent of $20,000
plus an additional amount determined by multiplying the outstanding
principal by the inflation rate, which in the example in Table 1 is taken to
be 3 percent.8 Summing 3 percent of $20,000 (= $600.00), which is the ad-
justment of principal for inflation and 3 percent of $20,000 (= $600.00)
which is the portion of interest due to the constant 3 percent specified in
the contract, yields an interest total for the first year of $1,200.00 which is
$179.61 greater than the total payments made at the end of that year.

Here, then, is a complication not encountered in the conventional
mortgage, viz., the interest charge in a given period may exceed the pay-
ment scheduled for that period. This result follows from the lagged adjust-
ment between scheduled payments and interest obligation incurred over a
period. Therefore, obviously, one way of avoiding the problem would be
to coordinate the interest incurred and the scheduled payment
chronologically. However, it suits the convenience of the borrower not to
do so, since the lag gives him certainty as to the next payment due, and
"smooths" the stream of payments he is called on to make. Moreover, the
ability to incorporate chronologically divergent schedules of payments and
obligations makes for greater flexibility in mortgage design, and thus is
one of the areas of concern for our study.9 Indeed, a divergence between
"obligations" and payments is built into the PLAM and the GPM by de-
sign. (See the section on the constant-payment-factor VRM below for
more on this point.)

7See, for example, D. Bruce Johnstone, New Patterns for College Lending: Income
Contingent Loans, (Columbia University Press, New York and London, 1972), p. 174.

aThis is as if the price level index used in making the adjustment rose from 100 at the
start of year one to 103 at its end.

9For this reason, procedures for handling the divergence between interest obligation
and interest payment are analyzed in what follows. However, were the primary concern sim-
ply to prevent such a divergence, for a PLAM it could be accomplished simply by lagging
the interest adjustment. In this case the mortgage contract would provide that for de-
termining the payment due at the end of the first year the interest rate shall be 3 percent
plus the rate of inflation experienced in the prior year, and so on, for each ensuing year.
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To return to the example, the difference between the scheduled pay-
ment of $1,020.39 and the interest due of $1,200.00 would be considered
additional borrowing amounting to $179.61. While the mortgagee, on the
accrual basis, would report $1,200.00 of interest, the homeowner, typically
on the cash basis, would be entitled to deduct for income tax purposes in
year two only that interest he is considered to have "paid," which would
be $1,020.39. A cash basis taxpayer is not considered to have "paid" the
interest on a loan where payment is made with his own note. To be de-
ductible the payment must be in cash or its equivalent.1° At the end of
year one, then, in the homeowner’s books would be two liabilities which
aggregate to $20,179.61 -- the principal outstanding at the start of the
year, $20,000, and the addition to principal, on the score of interest in-
curred over the period but not paid amounting to $179.61. It would be
better practice and more helpful in preparing tax returns in ensuing years
to keep separate running tabulations of the original principal and addi-
tions to it because of an interest liability incurred but not yet paid. 1~ This
result -- an increase in principal in excess of the amount initially con-
tracted for -- illustrates the point aptly made by Norman Ture about the
VRM (but equally applicable to the PLAM) when he notes that it "is not
a unique or entirely novel type of mortgage loan. It is properly viewed, in-
stead, as one variant of a generic type of renegotiable instrument, in
which the lender’s authority to change terms is stipulated in the original
contract, thus avoiding the need for the execution of a new one as the oc-
casions for such changes arise.’’~2

In principle, no additional complications would be posed should the
interest charge in the next succeeding year again exceed the payment
scheduled for that year. Following the usual convention (which applies in
the absence of a specific provision to the contrary in the contract) the
payment would be applied first against accumulated interest of the pre-
ceding year and the remainder would go toward payment of the current
year’s interest.~3 Maintaining separate accounts for original principal and

~°See Rev. Rul: 70-647, 1970-2 C.B. 38 and cases cited therein.

~Commerce Clearing House, Standard Federal Reporter recommends that "because
the lender’s records do not indicate when and how much interest is actually paid by the indi-
vidual for purposes of deduction under section 163 of the Code, it is incumbent on the indi-
vidual to keep his own record of loans, interest and payments." (See 1974, Volume 2,
14.160335, p. 19,018.) While it is desirable for the mortgagor to do so, it is not clear that it
would be absolutely imperative in this case, since the information now generally provided by
banks to mortgagors could be expanded very easily to provide the additional records the
homeowners need. And it would be helpful for banks to do so, as many homeowners have
no records other than those the bank furnishes them.

~2 Variable Rate Mortgages: Issues and Prospects, a report prepared for the United
States League of Savings and Loan Association by Norman Ture, Inc., August 30, 1974, p.
5.

~3While this is the generally accepted convention it would be wise to avoid any possi-
bility of ambiguity and incorporate a statement to this effect in the mortgage contract,
stating specifically that all payments are considered first to be made against interest and then
principal.
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additional debt because of interest accrued but not yet paid would facil-
itate crediting of next year’s payment first against accumulated interest
and then against principal.

Since it is possible for the annual interest to exceed the annual pay-
ment over a run of years, it appears that there might be a danger that the
PLAM (and it applies to the constant-payment-factor VRM or any other
GPM and under some circumstances the VRM, too) would be considered
to be an equity position rather than a debt since the initial amount bor-
rowed is not being repaid. If this were to be the interpretation of the IRS
or the tax court, the homeowner’s payments under the arrangement would
not be interest, deductible in computing taxable income, but a rental pay-
ment that would not be deductible. But this is not a real problem. A
mortgage contract, for a specified number of years, by definition calls for
repayment of principal at some specified period (with the final payment a
"balloon"), and is, therefore, not likely to be considered anything other
than a debt. Thus, for example, interest paid in the current year, although
accrued over the ten prior years (and never charged on the books before

14the current year) was held deductible in the current year.
Reverting to our example, the PLAM of Table 1, as far as the mort-

gagee (the bank or other financial institution) is concerned, at the end of
the first year (start of the second) the basis would be $20,179.61 resulting
from the addition of the unpaid interest to the previously existing prin-
cipal. The annual level premium on a mortgage of $20,179.61 at 3 percent
for 29 years is $1,051.65, which would be the payment scheduled to be
made at the end of the second year.

In year two, applying the rule that unless expressly agreed to the con-
trary, payments on a debt shall be considered to apply first to interest and
then to principal (or, as recommended, just to be safe, the contract have a
provision that so specifies) the homeowner would be entitled to an interest
deduction of $1,051.65 (equal to that portion of last year’s interest in-
curred but not paid in the preceding year of $179.61 plus $872.04 of year
two’s interest charge). The total interest charge in year two would come to
$1,614.37.~5 Therefore the mortgagor would carry over into year three,
$742.03 of interest incurred in year two, but not taken as a deduction in
that year.~ Finally, with the interest charge totalling $1,614.37 in year two,
and aggregate payments of $1,051.65 made at the end of that year, out-
standing principal will rise by the excess of interest over payments or by
$562.72 i.e., from $20,179.61 to $20,742.33.

~4Jungkind Phot Supply Co. v. Rennmel, (DC), 1926. (It was not apparent in this case
whether the taxpayer was on the cash or accrual basis.)

~SComputed as follows:
Nominal interest rate: a) 3% ($20,179.61) = $605.39

Interest via inflation
adjustment:

Total interest:

b) (5% x $20,179.61 - ($1,051.65 -
$605.39)) = $1,008.98
c) $605.39 + $1,008.98 = $1,614.37
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While the suggested procedure, outlined in the last several para-
graphs, might appear to involve homeowners in some rather complicated
record-keeping -- viz., a running tabulation with annual indexing of inter-
est due ("obligated") but not paid and, therefore, not taken as a tax de-
duction -- most mortgage records are kept and processed by financial in-
stitutions, which have information systems that could easily handle this
order of complexity. Presently, for standard mortgages the interest and
principal components of the current payment, starting and ending prin-
cipal, and payment due next period are all computed by the lender, and
the information is sent to the homeowner monthly.

The mortgagor need not defer the interest deduction in the manner
just described, however. He could if he wished (and the bank or some
other lender were willing) borrow additionally from the bank adding to
his principal (or other debt) prior to the date the payment was due, take
the borrowed money into his checking account, and at a later date pay
the bank the full amount of interest due in the current year. Specifically
with reference to our illustration, before the end of year one he could bor-
row an additional $179.61 (raising his principal to $20,179.61) and put it
into his checking account. At the end of year one he would give the bank
a check for $1,200.00, thus paying the interest of that year in full, and
putting himself in a position to take the full payment as an interest de-
duction in that year. The bank would report interest of $1,200.00, the
same as if the mortgagor had deferred a portion of the interest due, and
the bank’s basis would be $20,179.61 which is also the same as it would
be had the mortgagor deferred paying a portion of the current year’s
interest. 16

The tax law appears quite flexible. The mortgagor, being on a cash
basis, could defer a portion of the interest or take the interest deduction
in full currently. This is a specific illustration of the general point that fol-
lows from the fact that "the increasing of a primary debt obligation to
meet an interest liability is not considered to be a payment of interest for
purposes of tax deduction."17 Thus a taxpayer on the cash basis has "free
choice to make payment or delay payment of interest for tax purposes.
Given the economic opportunity and availability of credit, a taxpayer can
choose to increase a bank note by the amount of the principal due plus
accrued interest liability and thereby delay the deduction until a future
taxable year. In the alternative, the taxpayer can have the bank increase
the amount of the loan and credit taxpayer’s account and the taxpayer

~6There is no inconsistency in law in this asymmetrical treatment of the borrower and
the lender. As Kanter notes "... unlike many other areas of tax law, the treatments of the
two sides of the transaction are not always identical and the proper treatment of the income
receipt by the lender may well be on an accrual basis, while that of the borrower or debtor is
on the cash basis; these are not inconsistent." (Burton Kanter, "The Interest Deduction:
When and How Does It Work," 26th Annual New York University Institute on Taxation
(1968), p. 91).

~7Ibid., p. 90.
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can separately issue a check against his personal funds to meet the interest
liability and thereby insure a current deduction."1~

To be sure the mortgagor will have to pay due regard to the form of
the transaction. That is why he was described above as borrowing before
the interest payment becomes due, and taking the proceeds of the addi-
tional loan into his checking account prior to payment.19

But while this option is available to the homeowner, it is open to
question whether many would choose it. The game may not be worth the
candle. Assuming, for simplicity, that the mortgagor’s tax bracket would
be the same in both years, his net advantage in choosing the loan and
payment option is the interest on the tax saving (due to interest de-
ductibility) that would otherwise be postponed to the next year. Thus a
mortgagor in the 30 percent bracket who had an additional $179.61 of de-
ductible interest would get a tax reduction of $53.88 a year earlier. With
the interest rate at 6 percent this is worth $3.23. Certainly not a large
sum; and further, quite possibly, this example overstates the tax saving,
since he may be in a higher bracket next year, which would make the de-
ferral of the interest deduction less of a penalty. There is no need to be-
labor the point. The relevant magnitudes are such that the taxpayer
stands to gain relatively little by arranging an explicit additional loan and
"paying" the interest in full. Most mortgagors would probably defer the
payment in those years where interest exceeded scheduled payments, and
this would be simpler for all concerned. But those who wanted to take the
deduction in full currently could arrange to do so without stretching the
tax law.

C. Variable-Rate Mortgage (VRM)
The discussion in the preceding section holds in general for VRMs as

well.
Turning to the example in Table 1, with the VRM taken out in the

first instance at 6 percent, the payment due at the end of the year would
be the same as in the SM for 30 years at 6 percent. And, as with the con-
ventional mortgage, of the $1,453 payment to the mortgagee made at the
end of year one, $1,200 would be interest reported as income by the bank
and deductible by the mortgagor, and $253 would go toward reducing

I~lbid., pp. 90-91.

~gKanter cites two cases that illustrate the importance of the form in which the trans-
action is cast. Both appear similar in substance, but differ in form. And under one interest
was not deductible, while under the other it was. In the nondeductible case the taxpayer ap-
plied for an increase in the loan on his property, which additional loan when granted was
paid out in separate checks, one for the principal payable to him, the other by the financial
intermediary for the interest payable to itself. The Tax Court held this arrangement to be es-
sentially the renewal of the note for an amount including the interest that had accrued. In
the other case, the cash basis taxpayer owed $200,000 together with interest. He arranged for
an additional loan prior to the date the interest payment was due, had the proceeds transfer-
red to his account and then, at the appropriate time, "paid" the interest. He was held to be
entitled to deduct the interest in full. (p. 92)
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principal. In the second year, because the pace of inflation has stepped up
to 5 percent, the application of a nominal rate of 8 percent to the out-
standing principal of the loan is required. Interest at 8 percent on prin-
cipal of $19,747 comes to $1,579.76. However, the payment also is adjust-
ed upward to $1,769.70.

D. Graduated-Payment Mortgage (GPM)
Th.e example under this category in Table 1, which is the study’s "pre-

ferred" arrangement (see preceding sections of this volume), is a particular
version of this general class which embodies features of both a PLAM
and a VRM. It is the constant-payment-factor variable-rate mortgage. As
with a VRM, the interest charges on the outstanding principal would vary
over time with market rates. But this variable interest charge would have
relatively little impact on monthly payments since these are escalated (up-
ward or downward) according to the difference between the current inter-
est rate and the implicit real rate. This means that although payments
would rise over time in money terms, they would remain roughly constant
in terms of purchasing power (depending on the index).2° And, in addi-
tion, under this arrangement it is possible for the periodic payments (an-
nual in our example, but monthly in practice) to start at a considerably
lower level than is required under the standard mortgage in a period of
high interest rates and inflation.

A divergence between the amount of interest the homeowner is "obli-
gated for" and the amount of interest included in his periodic payment is
inherent in the design of this arrangement. But this matter has already
been taken up at length above in the discussion of the PLAM; and need
not be repeated here. No new issues of principle or practice are posed on
this score with respect to the GPM.

Since a difference between interest due and interest paid is built into
this version of the GPM, this gap would tend to be more pronounced and
more protracted than the discussion of the PLAM example would sug-
gest. Therefore, more homeowners might want to arrange to borrow and
pay the interest each year to get the full deduction. Thus it might be de-
sirable for the lending institution to formalize this possibility by providing
a line of credit for a separate account for each GPM mortgagor that
could be used for this purpose.

E. Decline in the Price Index
Tax consequences of sharp declines in the price index (CPI or what-

ever else is chosen) pose an additional problem for PLAMs, because a de-
cline greater than the constant nominal rate of the contract (3 percent in
our example) would lead to "negative" interest for the period. While a fall
in the CPI (or any other index that could reasonably be used as a basis

2°As noted in the introduction, an alternative form of the GPM would involve pay-
ments tied directly to the price level and therefore, not influenced by current interest rates.
However, it would of necessity have a variable maturity.
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for adjusting principal) would be expected to occur less frequently (and be
less pronounced) than a rise, it could happen, so the tax accounting con-
sequences thereof must be faced.

With reference to the PLAM of Table 1, assume that instead of in-
creasing by 3 percent in year one, the index had declined by 10 percent.
The scheduled payment of $1,020.39 (of which $600 was interest on the
$20,000 initially borrowed) would be subtracted from an adjusted prin-
cipal of $18,000 (.9 x $20,000). Thus, the homeowner would owe the bank
only $16,979.61. If the homeowner chose this occasion to prepay his mort-
gage (and assuming no prepayment penalty to keep the example simple)
he would in effect be cancelling an indebtedness of $20,000.00 with a pay-
ment of $18,000.00, and thereby realizing $20,000.00 of income.21 The
lender would report a loss of the same amount.

Suppose, however, that the mortgagor does not prepay, but simply
carries on with the mortgage. Would the doctrine of constructive receipt
apply with the consequence that income would be recognized at the time
of the principal adjustment? Or would the reporting of income be de-
ferred, to be taken into account, if relevant, in the final settlement when
the mortgage is paid off in the regular course? The latter would be the
more appropriate treatment for taxpayers on the cash basis, for it is only
at prepayment or final payment that the income represented by this nega-
tive interest (if any) would be enjoyed when they pay off an obligation at
less than its face amount. At this time the income would show up in the
taxpayer’s cash flow, and it would seem therefore to be the appropriate
time to recognize it for tax purposes.

If the mortgage is not prepaid or closed out, the negative interest re-
fleeted in the downward adjustment of principal in response to a decline
in the price index would probably not be considered income at the time
the adjustment is made. The doctrine of constructive receipt would not
seem to be applicable, for the same reason that it does not apply to the
analagous situation of an increase in the cash surrender value of a life in-
surance policy. Constructive receipt applies when income could be real-
ized unconditionally, without any loss, hardship, cost or change in under-
lying relations. But to enjoy the increase in cash surrender value of the
insurance, the policy would, in fact, have to be surrendered. Analagously,
then, for the PLAM, on a decline in the index, income should be recog-
nized on prepayment or when the mortgage is closed out, but if the
homeowner continues under the mortgage, recognition of income should
be deferred. This is all the more likely to be the tax treatment since the
"income" could be short-lived, disappearing in the face of a price increase
(or the accumulated nominal interest charge of ensuing periods) in the
future.

2~IRC Section 61 (a) (12). United States vs. Kirby Lumber Co., 284 U.S. 1 (1931).
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For homeowners who remained under the PLAM when principal was
adjusted for a decline in the price level, if recognition of income is de-
ferred as suggested, symmetry of treatment would require that the nega-
tive interest represented by the decline in the principal be netted against
interest payments of succeeding years and that the taxpayer be permitted
to deduct only the excess of these interest payments over the accu-
mulation in the negative interest account. In other words, .to the extent
that the decline in principal exceeds the interest paid that year, a "nega-
tive interest" account should be set up and carried over into the following
year. And in that next year interest would be deductible only to the extent
of the excess of interest paid over the accumulated "negative" interest of
preceeding years. The interest of ensuing years would not be deductible
except to the extent paid and in excess of the "income" (negative interest)
of earlier years.

The treatment suggested here seems reasonable and consonant with
present law. However, it would be the better part of wisdom to spell it
out in the mortgage contract. Thus, for example, it could be specifically
provided that if the negative adjustment exceeds 3 percent (or whatever
the constant annual interest rate is) the excess shall be carried over as a
credit against the interest that may be deducted in future years.

While the borrower is characteristically on a cash basis, the lender
would generally be on an accrual basis. Would the lender, then, report a
regular loss, measured by the decline in principal, which resulted from the
borrower’s having to pay, in effect, a negative amount of interest? The an-
swer is arguable, but appears to be "most probably not." Under the "all
events" test in the accounting provisions of the Internal Revenue Code an
accrual basis taxpayer cannot take a loss until all events are definite and
certain. The IRS might well hold that this is a continuing arrangement
until the end of the mortgage term, and that it cannot be determined
whether there is a loss or not on this arrangement until the last payment
has been made. On the other hand, the taxpayer could argue that he has
to file a return on a yearly basis, and therefore must report income to the
best of his ability.

While there is merit in both arguments, because of the inherent vari-
ability of PLAM annual interest charges, and the strong likelihood that
sharp price level declines, which give rise to the problem, will be relatively
infrequent eve,nts over the full term of the mortgage, we lean toward the
view that the ’ all events" test would probably prevail.22

F. Indexed Deposits
For financial institutions PLAMs would be an asset that would per-

mit the issuance of indexed liabilities, i.e,, notes or deposits which would

22Federal Tax Regulations, 1974, § 1.446-1 [c(ii)] provide that "... deductions are al-
lowable for the taxable year in which all the events have occurred which establish the fact of
the liability giving rise to such deduction and the amount thereof can be determined with
reasonable accuracy."
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carry a specified and low rate of interest, say 2 or 3 percent, plus addi-
tional interest (positive or negative) as determined by the application of
the percentage change in a price index to the amount on deposit. This ar-
rangement should be attractive to savers in periods of inflation, and could
serve to increase the supply of mortgage funds. We have not studied such
deposits in depth. The brief discussion of their tax treatment, therefore,
presents a course of action that seems "reasonable," but cannot be put
forward as "likely" without more careful study.

As regards indexed deposits, the inflation adjustment in connection
with price level increases would constitute interest income to the depositor
when that adjustment is made -- whether the depositor is on the cash or
accrual basis -- because of the doctrine of constructive receipt under
which, for example, interest accruing on savings bank and savings and
loan certificates over a period of years is taken into the depositor’s income
annually for tax purposes even though it is not paid out to him.

With respect to price level declines sufficiently severe for the negative
interest determined thereby to be greater than the amount due on the
score of the fixed nominal rate, the depositor might well be treated as is
the purchaser of a security whose price has declined, i.e., it would be held
that a realizable taxable event has not occurred.

Positive interest and negative interest would be treated differently.
Positive interest would be a constructive receipt of income; negative inter-
est would not be a deductible loss because a realizable taxable event had
not occurred. If the depositor, however, closed out his account at this lat-
ter juncture, then the loss (negative interest) would be deductible.

On the other side, with the depositor suffering negative interest, the
financial intermediary could be considered to have income, even though in
future periods just the opposite might well occur. The difference between
this treatment of deposits and that suggested above for PLAMs in the
event of a decline in the price index (the "all events" doctrine) is that de-
posits are payable on demand, whereas the mortgage contract runs over a
period of time.

IlI. USURY LAWS

Usury laws which establish interest-rate ceilings on the basis of tradi-
tion and legal norms and adjust to economic conditions slowlY23and im-
perfectly, could pose major difficulty for nonstandard mortgages.

Without intending in any way to underestimate the importance of this
obstacle and the need to study it further, the following general con-
siderations appear to offer a measure of comfort.

23For a complete listing of usury laws by state see Norman N. Bowsher, "Usury Laws:
Harmful When Effective," Federal Reserve Bank of St. Louis Monthly Review, August
1974, pp. 16-23.
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"... it is an established point of law that if payments are conditioned
on future events (e.g., future income) and the minimum possible rate of
interest is under the legal rate, the contract is not usurious merely because
the maximum possible rate might exceed the legal rate. Presumably a plan
can avoid conflict with usury laws if: (1) the relationship between actual
interest rates and hypothetical incomes is deemed reasonable and actuarily
sound; (2) borrowers know beforehand a range of possible interest rates
corresponding to hypothetical income streams (which they must be told to
comply with Federal truth-in-lending anyway); (3) the minimum -- and
probably the ’average expected’ -- rate of interest is within legal limits;
and (4) the lender will not receive an overall rate of return in excess of the
legal limit.’’24

For reasons more specifically related to the application of usury laws
to mortgage contracts it appears that the alternative mortgage instruments
studied in this report might well survive challenges based upon state usury
laws. However, the particular nature of each state’s laws and legal system
makes it impossible to generalize with any certainty across the whole
United States. Some states have already addressed themselves to the ques-
tion of variable interest rates in mortgages.

For example, California Civil Code § 1916.5 regulates the use of
variable interest rate clauses in mortgages. Any variable-rate mortgage ful-
filling its requirements will survive judicial scrutiny. Other states, although
not yet regulating VRMs as such, have statutes under which mortgages in
whole or in part, are exempted from usury laws (or have more lenient
laws applying to them). In Connecticut mortgages of $5,000 or more, se-
cured by real property, are exempt from usury limits. Approximately 30
other states exempt FHA-insured home mortgages from their usury law.
Thus in a majority of states the statutory trend is towards exempting
mortgage interest rates from state usury laws.

In those states where mortgages have not been so exempted, non-
standard mortgages may be subject to attack under usury statutes. How-
ever, there are some solid legal grounds for their defense. The case of
Helm v. Jessie 28 Ky 428 (1831) might be used in support of price level
adjusted mortgages since it was held that where the value loaned and re-
paid are identical, no violation of usury statutes has occurred. This same
line of reasoning could be used by analogy with respect to mortgages,
under which the value of the interest plus principal collected remains the
same.

A further argument in defense of nonstandard mortgages could be
presented on the basis of the borrower and the public policy focus of usu-
ry laws. The alternative mortgages are clearly not intended as a vehicle for
evading the usury laws. The absence of proof of usurious intent was held

24D. Bruce Johnstone, New Patterns Jbr College Lending: Income Contingent Loans,
Columbia University Press, 1972, pp. 171-72.
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critical by the court in affirming a verdict for the obligee in Stark v. Cof-
fin, 105 Mass. 328(1970) (cf. also Rhodes v. Fullenwider, 25, N.C. 415
(1843)).

Usury laws are designed to aid and protect the borrower; nonstandard
mortgages it can be argued would aid the would-be borrower by making
funds available to him that would otherwise not be forthcoming. Thus
there appears to be strong public policy argument in favor of holding al-
ternative mortgages not subject to usury laws. Since their existence could
be beneficial to the mortgagee, it might be difficult for the court to
rationalize striking them down under a law designed to aid the borrower.

An additional, but less convincing argument, can be based on the
contingent nature of nonstandard mortgage arrangements. There is a line
of cases in which it has been held that if payment of the full legal interest
is subject to a contingency, the interest need not be limited by usury stat-
utes. Miley Petroleum Corp. v. Amerada Petroleum Corp., 63 P.2d 1210
(1936); but see Jameson v. Warren, 267 Pac. 372(1928). It may be possible
to defend PLAMs and VRMs (whether payments are level or graduated)
analagously since their interest is contingent on an independent oc-
currence (variations in the rate of inflation, etc.).

Conclusion

In brief summary, in states whose legislatures have come to grips with
the problems of mortgage interest rates the resulting legislation has been
of a type that would allow the implementation of alternative mortgages
despite a general usury statute. In other states it would appear that non-
standard mortgages might be successfully defended from challenges under
usury statutes through arguments based on l) the constant value of the in-
terest charged, 2) the intent of the mortgagor, 3) the public policy behind
usury laws, or 4) the contingent nature of the interest charged.

IV. SOME ADDITIONAL REGULATORY PROBLEMS

With a number of different types of financial institutions each subject
to a particular set of regulations offering mortgages, with a variety of reg-
ulatory bodies particular to each institution and/or a particular regulatory
objective, and with the Federal Government and the 50 states both in-
volved in the regulatory process, it is not surprising that a very large and
complex set of regulations bear on mortgages.

Out of this set our discussion has singled out the Federal income tax
as of paramount importance, and has taken up also, but in more per-
func.tory fashion, the usury laws. In this section we list and discuss briefly
a few more regulatory problems relevant for nonstandard mortgages.

A. "Truth-in- Lending’
The Federal Consumer Credit Disclosure Act, 1968 ("Truth-in-Lend-

ing") includes the following among its provisions:
1. The lender must inform the borrower of the annual rate of interest

to the nearest one-fourth of 1 percent [U.S. Code 15-- § 1606(c)].
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2. There must be a periodic disclosure, with each billing cycle, of the
annual percentage rate of the total finance charge, the date by which pay-
ment must be made to avoid penalty, the outstanding balance, the total
amount of interest, etc. [U.S. Code 15-- § 1636(1-2), § 1637(aob)].

In the general case, under nonstandard mortgages neither party can
know at the start of each period what the interest charge will be over the
period. Therefore, it appears that lenders would not be able in a strict

25sense at least, to carry out the "Truth-in-Lending" law reqmrements.
But a strict interpretation may not be in order to serve the purposes

of "truth-in-lending" legislation which are to permit borrowers, with full
26knowledge of costs, to make comparisons, and to "shop for credit.’’27

Therefore, a good faith effort on the part of the lender to show the bor-
rower the costs of his mortgage under different contingencies might well
be considered in compliance with the Federal "truth-in-lending law" (or
the state versions where they applied).

In support of this conclusion, Johnstone cites the general example of
college tuition loans whose pattern of repayment is contingent on the in-
come of the borrower over the course of the loan, and notes specifically
that for Yale’s Tuition Postponement option a statement outlining the
range of income possibilities and related interest charges has "been de-. ,,28clared in full compliance with the Federal ~aw.

B. Some Miscellaneous Points
Finally we note a few other areas in which legal problems would arise

with nonstandard mortgages. This is simply a miscellaneous listing, and
does not claim to cover all remaining areas in which problems might be
expected.

1. Various provisions that limit the maximum amount of a mortgage
would present difficulties for nonstandard mortgages under, the terms of
which the amount of the principal could increase and exceed the legal
limit.

Examples of such provisions at present are:
a). The maximum mortgage of $30,000 on one-family dwellings under

FHA [Title II: Sec. 203(b)].
b). The requirement that federally chartered savings and loan asso-

ciations may not make loans on security of one-family dwellings in
amounts in excess of 95 percent of value. [FHLBB Revision of 1971, Sec.
545.6-1(a)(5)].

2~Provisions of the various state laws are substantially similar to the Federal statutes.

2~Burgess v. Charlottesville Savings and Loan Association C.A. Va. 1973 477 F.2nd 40.

2)Mourning v. Family Publications Service, Inc. C.A. Fla. 1971, 449 F.2nd 235.

~D. Bruce Johnstone, op. eit., p. 173.
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2. In some states savings and loan association codes "provide that in-
itial loan contract shall not provide for any subsequent monthly in-
stallment of interest and principal of an amount larger than any previous

,~29monthly installment with certain specified exceptions. The upward ad-
justment in payments discussed in detail in the PLAM example earlier in
this chapter would violate these code provisions.

3. In connection with the regulations applicable to the insurance of
savings and loan accounts, the FSLIC Regulations (Section 561.16) define
"slow loans" in such a way that the periodic adjustment of the interest
charge under nonstandard mortgages would bring into the "slow loan"
category "a contractionally delinquent loan which is less than two years
old . . . even if the loan is only one day delinquent when the option to in-
crease the rate is invoked .... ,3o

4. Bennewitz notes an additional problem area in connection with ne-
gotiability. A variable or contingent interest charge could make the mort-
gage "note non-negotiable under Sections 3-105 and 3-106 of the Uniform
Commercial Code.’’3~ While this difficulty could be obviated in most ju-
risdictions by embodying the interest adjustment provision in the "mort-
gage as a covenant rather than in the note," in some jurisdictions (a small
number) even this procedure would not make the mortgage negotiable.32

29Dallas J. Bennewitz, Methods of Interest Adjustment, United States Savings and
Loan League, 1970, p. 6.

3°Ibid., p. 6. Bennewitz has an extended discussion of this point.

3~ Ibid., p. 7.

32Ibid., p. 8.



Discussion

Jeremiah Buckley*
I am neither an economist nor a mathematician, and I must confess

that as we proceeded through some of the blackboard exercises yesterday
afternoon, I began to wonder what I was going to be able to say to this
group. And my embarrassment is further compounded by the fact that my
fellow discussant on Professor Holland’s paper is the man who wrote my
law school text in tax law. Since I have not specialized in tax law since
my graduation from law school, I think I would probably do better to
leave the elucidation of this subject to Professors Holland and Surrey.

That leaves me with about a page and a half of Professor Holland’s
paper which deals with the subject of usury laws. I studied several law re-
view articles on the subject of state usury laws, and I was unable to find
any treatment of the subject of how usury laws would affect the legality of
a mortgage contract involving a PLAM or a VRM. I did find an inter-
esting article by James R. Cooper in American Business Law Journal,
vol. 8, page 165, published in 1971. He makes an interesting observation
regarding the 1969 credit crunch, which I thought I would share with you.
It reads as follows: "In a recent study" -- now remember, this was written
in 1970 -- "it was shown that homebuilding in the United States in the
first half of 1969 fell to the second lowest level since World War II. This
shortly followed the disastrous 1966 credit crunch. More importantly, the
study showed that the decline in home building activity was concentrated
in the nine states where buyers were prohibited by usury ceilings from
paying more than 7 1/2 percent. There was no decline in the states where
buyers were free to pay whatever interest rates the market required. It is
socially significant that apartment building starts by corporate borrowers,
on the other hand, were at an all-time high, 27 percent higher than in the
previous record year; and apartments make up nearly 55 percent of urban
housing starts. It is an economic reality that as interest rates rise they will
eventually intersect with our relatively inflexible state usury laws." That
information was contained in a study prepared for the Advanced Mort-
gage Corporation in Detroit, and 1 thought it might interest you.

If PLAMs and VRMs are to originate on a national basis, some may
ask if it wouldn’t be simpler for the Federal Government to override state
usury laws, at least with respect to PLAMs and VRMs. The farthest the
Congress has gone down the road to a Federal override of state usury
laws was the enactment of Public Law 93-501 in October of last year.

*Minority Counsel, Senate Committee on Banking, Housing and Urban Affairs.
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That act was passed at the urging of Senator Brock of Tennessee because
of the problems created by the usury provisions of the Tennessee con-
stitution which could not be quickly changed. The report on that bill
states, "Title I of this Bill would amend the national housing act, the
FDIC Act . . . to permit national banks, federally insured state chartered
banks, savings and loan associations, savings banks and small business in-
vestment companies to charge interest on business and agricultural loans
in the amounts of $25,000 or more, notwithstanding any state constitution
or statute, at a rate of not more than 5 percent in excess of the discount
rate on 90-day commercial paper in effect at the Federal Reserve bank in
the Federal Reserve District in which that institution is located. The
amendment under this Title will not apply to loans made after July 1,
1977 .... " And then the report states "Home mortgage, consumer, and
other interest rate ceilings established by any state would not be dis-
turbed." That language is extremely important. I talked with Senator
Brock’s counsel on the Banking Committee, and he said that Senator
Brock had to do a tremendous education job with the newspapers and
others in Tennessee before he could propose a waiver of the state usury
law with respect to business loans. I think that it would be politically un-
realistic to expect any further changes, especially with respect to mortgage
loans. I do not believe that the Congress will be inclined to override state
usury ceilings with respect to mortgage loans, and that the usury problems
that arise regarding PLAMs and VRMs will have to be resolved at the
state level. You heard last night about Senator Proxmire’s experience with
a variable-rate mortgage and I have heard Congressman Patman go on
for 45 minutes in one Conference Committee meeting preaching against
variable-rate mortgages.

It must be kept in mind there is always the possibility that a Federal
usury law or its equivalent would be enacted. For example in 1973, Con-
gressman Harrington from our own Commonwealth of Massachusetts
introduced HR 10160, a bill to amend the Economic Stabilization Act of
1970. Section 204 of that bill, which was never passed, provides as fol-
lows: "Notwithstanding any other provision of this act, a ceiling is im-
posed on all prices and interest rates at levels no higher than that prevail-
ing on September 12, 1973 .... Immediately, but not later than 60 days
after the enactment of this section, the President shall by written order
stating in full the considerations of his action, roll back prices and interest
rates to levels lower than those prevailing on September 12, 1973." I don’t
expect that this type of legislation is going to be enacted in the 94th Con-
gress, but if it were, the effect on variable-rate mortgages would of course
be significant.

I’d like to turn briefly to the subject of Regulation Q. Regulation Q
authority was extended in October of last year until December 31, 1975,
and so its re-extension will have to be considered within the next 12
months. The Financial Institutions Act, which in the 93rd Congress had
the number $2591, contained a provision for a five-year phase-out of Reg-
ulation Q, and this bill was reported by our Financial Institutions Sub-
committee in the fall of the year. However, when the proponents of the



DISCUSSION B UCKLEY 291

bill requested a full Banking Committee review before the end of the 93rd
Congress, this stirred up the National Association of Home Builders who
secured time to testify before the markup session on the proposed Act,
specifically to testify against the phase-out of Regulation Q. After the
Home Builders’ testimony the bill was put aside without prejudice. How-
ever, it has become apparent that Regulation Q will not be phased out
without a fight.

You may be interested to learn that the Norwegian plan was con-
sidered by the Senate Committee and an experiment along these lines by
the Farmers Home Administration was authorized in the Senate version
of the 1974 Housing Act. However, this provision was dropped in con-
ference with the House Committee.

A variable-rate mortgage experiment with FHA-insured mortgages
was also authorized in the 1974 Housing Act in the version that passed
the Senate, but this provision was dropped in conference with the House.

I am told that the Federal Loan Bank Board would like to go ahead
with the issuance of regulations regarding variable-rate mortgages. But I
understand that there is an agreement with the Banking Committees of
the House and Senate that these regulations will not become effective if
there is substantial congressional opposition.

There is one question which occurred to me in the course of the con-
ference which I would like to put to you for your consideration: what
would be the role of mortgage insurance, either FHA or private, in con-
nection with PLAMs and VRMs, and can the risks involved in such mort-
gages be actuarily determined? I don’t know whether many thrift in-
stitutions would offer VRMs or PLAMs to moderate or middle income
homebuyers unless they had mortgage insurance or very large
downpayments.

Of course, other general questions occur to the person who works in
the political world. For instance, listening to your discussion one gets the
feeling that we’re accepting inflation as inevitable. It’s awfully difficult for
a politician to say, "This is a great idea because it’s a way of avoiding
shortages of mortgage credit in times when we have terrible inflation." His
constituents may ask, "Well why don’t you address the problem of in-
flation?" And of course, when the politicians try to address the problem
of inflation, they run into the problem of unemployment, and so forth. As
you probably noticed, there are very few answers being offered with con-
fidence from Washington. On the other hand, there is probably no con-
sensus in Cambridge about what ought to be done.

I certainly would be happy to answer any questions you might have
regarding congressional action on any of the proposals you are con-
sidering and I want to thank Professor Modigliani for inviting me to at-
tend this Conference.



Discussion

Stanley Surrey*
Thank you very much. Mr. Buckley gave a disclaimer about knowing

anything about tax law, and I’ll give a disclaimer about knowing anything
about usury law, regulatory law, economics, or anything else. As a matter
of fact, since I’m on a sabbatical, I’m off duty on tax matters, and can
give a disclaimer as to tax matters.

I’m not clear as to why the people who arranged this program left tax
aspects to the last. Does everything build up to it, or is it just a minor de-
tail? At least, however, it’s wonderful to see an academic like Dan Hol-
land struggling to maximize tax preference benefits for people in this
world. He can really seek admission to the club of those who tailor real
estate and other arrangements into attractive tax shelters, at least attrac-
tive on computer print-outs. He might do better if he contracted out this
whole assignment to an investment house specializing in these tax shelters,
who do seek to maximize interest deductions for their clients, and they
might really sell this MIT instrument on that basis.

But seriously, I think it is right to have left the tax aspects to the end;
and not because it’s the grand climax, but for just the opposite reason. I
think the real job in all of this, for those who are doing the research, is to
tailor and work out the mortgage instrument that they want to meet the
tasks or goals that should be assigned to such a mortgage instrument as
an aspect of our housing policies and related policies. And I gather that
that is what we have been debating for most of this time --just what the
design of this mortgage instrument should be, what are all the alternative
designs. As a lawyer listening to economists, I sense you’re quite a long
way from any final decisions on the appropriate design and actual me-
chanics of the mortgage instrument. Certainly there has not been a good
deal of attention paid to the structural details of these particular in-
struments, but rather more to the theoretical and overall concepts. I am
not criticizing that. All I am saying is that once the economists get the
right answers as to what they want as to the mechanics, at least as right
as any answer can be, then we can ask the question: What constraints
must be considered to come fi’om other worlds and other disciplines?

*Professor, Harvard Law School.
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What constraints come from the tax world, from the accounting world,
from the regulatory world, and from the consumer understanding world?
Obviously, the aspect of consumer understanding is important, so that the
consumer can make rational choices. It seems to me that there is a need
for research on this, with some analogies with respect to other complex fi-
nancial choices such as insurance policies and how they have worked out
in our society, so that we can learn something as to what can be done
here to make any new mortgage instrument understandable to the
consnmer.

But back to the tax world. Overall, I doubt that the tax constraints
are significant, which is the same conclusion that Professor Holland
makes. Clearly in a tax world that gives a deduction to the consumer for
mortgage interest, those who deal in mortgages and are selling houses
want to make sure the deduction for interest is at least not lost or serious-
ly reduced in any new type of instrument that is devised. But I doubt that
there is a real problem here, and I imagine that the tax lawyers can read-
ily handle any rationally designed instrument that the economists produce.
Variable interest rate mortgages shouldn’t give much of a problem. They
exist today. The price level adjusted mortgages, as described in the op-
timum way yesterday by Professor Cohn if I understood him, seems to
me not to be an adjustment of principal, but rather a way of seeing how
best to vary the rate of interest. Hence we’re still within the interest orbit,
and we are adjusting the rate of interest, and we’re not really affecting the
principal. Dan Holland has talked about some rather complex situations
that could arise if you get into a negative interest rate and so forth. But I
don’t think it’s worth time really pursuing those matters at this stage. The
real overall goal to keep in mind is, that whatever instrument is designed,
as long as the amounts are properly and rationally identified -- and the
identification between principal and interest must be the same for the bor-
rower and the lender -- there is flexibility certainly as to how to arrange
the stream of payments, how to divide between interest and principal. But
as long as they’re clearly identified, then I don’t think there are any real
tax problems in this area. So that I don’t see any need at this stage to go
into esoteric cases. You cap_ get to the extremes, you can get to the case
where the interest rate turns negative. Of course this does offer some new
conceptual problems to tax lawyers. You might have to think of new ways
of how to handle that, such as perhaps a carryforward of negative interest
to offset positive interest, and other approaches. You can end up with
some cases where the principal the person has to pay might be lower than
he contracted to pay. We would then have to, as tax lawyers, see how to
treat this cancellation of indebtedness. While Dan Holland said it would
probably be treated as income, I think we’d pretty soon say, no, we’ll
treat it as a reduction in the cost of the asset that’s been purchased with
the mortgage, which is the house itself, which I think would be the more
rational treatment.

But the point is that I can stand up here and give you a lot of esoteric
tax talk and you would feel just the way I feel when the economists go to
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the blackboard and put a lot of equations on the blackboard that I don’t
understand. Well, I can play the same game, too. I can give you a lot of
sections of the Internal Revenue Code and a lot of cases and a lot of tax
terms and you wouldn’t be any the wiser. But there’s no point to doing
that right now.

As an aside, the tax reformers do want to reduce the preference being
given today for the interest deduction. After all, it is a crazy world, in
which we subsidize home ownership by giving the largest subsidies, in the
tax system, to those people who are best-off in this world. Which is ex-
actly what we do today, because obviously if you can deduct interest and
you’re in a 70 percent tax bracket, you’re in a lot better position than if
you can deduct interest and you’re only in a 20 or 14 percent bracket, or
you’re a non-paying taxpayer and don’t get any value from your interest
deduction. You see, you have to keep in the back of your mind that the
interest deduction which Dan Holland is trying to preserve is an interest
deduction which tax reformers don’t think very highly of as a method of
subsidizing housing in the United States. It’s quite possible that with in-
creases in the standard deduction, fewer and fewer people will make the
identification of this amount as interest, because they will simply be elec-
ting their standard deduction. There are tax reformers who want to re-
duce the amount of interest that can be deducted, restricting it to the
principal residence and so forth. So I just want to acquaint you with that
aspect of tax life and to recognize that we are dealing here with a subject
which many people think is one of the very poor methods of subsidizing
housing in the United States, as far as the interest deduction is concerned.
But I suspect that the deduction will be around for some time, upside-
down and crazy as it is.

We have heard from our Canadian friend about a similar crazy tax
policy that other countries adopt. To say that the first thousand dollars of
interest should be tax free and so forth is just simply giving an upside
down bonus in view of the progressive rates of tax, and it seems to me
that the Canadians wander around between rational direct subsidies and
highly irrational tax subsidies.

Back to my main subject, we are essentially asking here how a tax
system that is still based on nominal dollars should accommodate and
treat an indexed instrument. We don’t have much experience on that
where the indexing begins to present complex problems, because we
haven’t had these problems arise under our tax system. We have been able
to live with a tax system that is based on nominal dollars and we have
been able to live with the rest of the world that is nominal. But when you
ask how, while still keeping the tax system nominal, do you start working
out its application to indexed instruments, then you are getting into a new
world which we haven’t been into yet. But I doubt that the mortgage
indexing that we’ve talked about here will get that complex. I think, how-
ever, the research should explore not only how this would be related to
the tax world but also how accountants who still live in a nominal world
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would also treat these matters and how they would treat indexed mort-
gages. Now this does take us to a somewhat new twist because the ac-
counting profession may soon go to an indexed world. The Financial Ac-
counting Standards Board has a proposal that public corporations must
offer two sets of accounts -- one nominal and one indexed. The question
would be, and I think it would be a useful aspect of research here, to see
what, if any, would be the problems of accounting in this indexed mort-
gage area on both sides -- both the borrower and the lender -- and es-
pecially if the accounting itself becomes indexed which might well occur
within a couple of years.

1 haven’t said much here about the tax problems of the lenders and
my guess is that they can be solved once the lawyers for these institutions
simply get to work and know what it is that they have to work on. I gath-
er from talking to a few of the people here who work for these in-
stitutions, that none of their lawyers have thought about these problems
at all. This is too far off in the future to really get down to the complex
questions of what’s ordinary gain and what’s capital gain and when do
you accrue and so forth. I repeat, if the economic and institutional solu-
tions to the problem are rational, then I think rational tax treatment will
follow in one way or another -- whether you get the answer from the In-
ternal Revenue Service giving an overall ruling on various types of index-
ed mortgages, whether you get it through regulations or whether you get
it through legislation if it turns out that legislation is necessary. But ob-
viously if institutions come to the conclusion that an indexed mortgage is
necessary and useful in the United States, then the tax system is going to
adjust and make sure it is a useful instrument. So that I don’t think taxes
are a constraint.

Another aspect to research, however, in this regard is how the index-
ed mortgage would look in a tax-indexed world. I spoke of an accounting
indexed world, but one might have to think about a tax-indexed world es-
pecially if indexing is initiated as to capital assets. Obviously our tax sys-
tem is still based on nominal dollars, but that is a matter that is being de-
bated now and certain groups are seeking to index the tax system itself
largely where it will help them. These are principally the investment
houses and the Stock Exchange in respect to capital gains on the sale of
securities. Here they would like to index the cost of these assets because it
would reduce the capital gains. They forget about indexing the liabilities
on the money borrowed to carry the securities. But in any event they are
drifting to a consideration of the indexing of capital assets in the tax sys-
tem, and consequently I think the research here should see whether there
are any interrelationships if the tax system starts to index capital assets.

Consequently, all I can say is that it is desirable to continue to re-
search the tax, accounting, and regulatory aspects, but it is easier and
wiser to do so in the light of whatever the definitive mechanics and details
are for the range of instruments that are deemed desirable. It would also
probably be useful to look at the foreign tax and accounting experience
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just to see how all of the various instruments that we described this morn-
ing are handled under the foreign tax systems and under foreign account-
ing systems. Certainly insofar as the lenders are concerned, the tax and
accounting rules don’t differ from one country to another. They are pretty
standard. As far as the borrowers are concerned, some countries ob-
viously do not give a deduction for consumer borrowing and therefore
there is not a deduction for interest. On the other hand, it seems to me in
some of these countries the borrowers must be commercial people and
business people where they do get a deduction for interest, so therefore
you would be able to research the foreign accounting and tax treatment
on the borrowing side as well as on the lending side. I think that would
be useful to do and I gather it apparently has not been done as a part of
looking at the foreign experience.

Let me just say one non-tax word. I would hope there would be a
study as to how an indexed mortgage with a rise in payment fits with all
the other household expenses. In other words, if all other payments are
rising, such as those with respect to children, education and other con-
sumption desires, then what is the effect of changing the housing payment
stream so that it also rises. I guess this really involves the relationship of
these other expenses to inflation, and in the end may simply be an aspect
of the clear articulation of just what choices are being offered to the con-
sumer through the various mortgage instruments, so he can fit it in to
whatever life pattern he thinks he will have with respect to his expenses
and his income. But this as I said is a non-tax subject and my contract
really doesn’t commit me to raise non-tax subjects at this time.



Overview

Rudy Penner*
I would like to begin by saying that one has to be very appreciative of

the enormous amount of work that went into this contract and the high
quality level that was maintained, given the fantastic time constraints that
we imposed on our contractors. However, Harris Friedman and I won’t
really know whether we spent the taxpayers’ money wisely until we go
back and run it through the Office of Management and Budget’s manage-
ment-by-objective system and count the number of good ideas per dollar.
But, I suspect that the outcome will be somewhere in the range of Dwight
Jaffee’s Alpha.

One thing that we know for certain is that we have many unresolved
issues per dollar. But better to have unresolved issues than to be unaware
of their existence.

One thing that was said a number of times is that if capital markets
were perfect, we wouldn’t be here at all. Various mortgage forms would
have already evolved and the issue would be moot. And, in fact, markets
aren’t so imperfect that we aren’t already getting these new mortgage in-
struments. They have already started: we see the development of the
short-run balloon note; we saw the California developments with variable
rate mortgages in the last few days and these may be only the first of a
flood of new kinds of instruments. Of course, I may be wrong; economists
(especially housing economists) have been wrong a great deal this year. At
a minimum we’re guaranteed an experiment to see if American consumers
like these new mortgage forms, either because they’re relatively smart, as
Franco suspects, or because they’re relatively dumb, as Saul Klaman
seemed to suggest yesterday. But the real policy issue is not whether we’ll
have them or not, but whether the various levels of government should al-
ter their laws, regulations, and subsidy programs, to favor them or at least
be neutral towards them. I don’t think there’s anyone here who claims
that we should bar such innovations by fiat; nor do I think there’s anyone
here who would suggest that we should bias our regulations in favor of
them. Rather, we should make those changes which would allow them to
develop in a neutral context.

*Assistant to the Director for Economic Policy, Office of Management and Budget.
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One of the problems we face in a policy framework is whether any
particular new instrument would add to the efficiency of the marketplace.
Again, I think there’s pretty firm agreement here that the efficiency of
markets will be enhanced by giving the consumer a choice between more
mortgage instruments. Much of the discussion, however, involves en-
dogenous political responses that arise when you have different mortgage
forms. For example, there has been considerable discussion about the po-
litical response in various countries whenever a particular type of mort-
gage has created serious problems for consumers. On the other hand,
there hasn’t been too much discussion of the political responses within the
United States over the last year, when our markets have been in trouble
for reasons which include, but are clearly not limited to, the level payment
mortgage. I don’t think there’s been widespread realization of the extent
of Federal Government intervention last year. One can say that the mort-
gage market for new houses in the $40,000 range and under has effectively
been nationalized, since we created an inventory of commitments that
would finance the present level of sales twice over.

Political responses are hard to predict, hut let’s admit for the sake of
argument that when you consider political factors as endogenous, we still
come to the conclusion that new mortgage forms will result in a higher
level of efficiency. We still must face the problem that changes which in-
crease the efficiency of the economy also have distributional implications.
If the new mortgage is a good thing for certain types of borrowers, and
commands more resources, say, to the home building sector, there will be
fewer resources left elsewhere in the system for consumption or
investment.

One thing we know about policy-making in Washington is that when
you work with the Hill, it’s much easier to stop an idea than to initiate
one. One could go further to say that in a political environment it isn’t
important who actually loses, but rather who perceives that they will lose.
This conference has brought to the surface some of the people who think
that they would lose from the new mortgage form. When you talk about
the losers, I think you have to differentiate between the long-run losers
and those who would lose in this very difficult transition phase. Looking
at the long run, Steve Rhode perceives that the losers would be the non-
upwardly mobile poor, especially the minorities and the elderly. I have se-
rious doubts about this; but I think the uncertainties are great enough
that no one can reach any conclusion with certainty. In regard to the truly
disadvantaged, the topic is essentially irrelevant. These groups are not in
the home-buying market and they are not to any great extent savers. Of
course, this view oversimplifies the problem, because it doesn’t consider
the full range of changes that take place in an economy in response to a
change in technology or institutions.

However, I’m starting to sound too much like an academic economist.
I want to stress a more fundamental point, that it would be a great trag-
edy to avoid change just because of the low probability that it might have
some adverse distributional effect.
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Turning from the long-run distributional effect, I think the transi-
tional distributional effects are quantitatively more important and some-
what troublesome. If tomorrow we remove Regulation Q and create all
sorts of new mortgage forms, it’s likely that Saul Klaman and Ken Thy-
gerson could not afford to come to the next conference where we would
study the results of the policy change. The discussion last night clearly de-
lineated the Reg Q dilemma, a dilemma that affects many things, in par-
ticular the whole issue of financial reform. To go cold turkey on Reg Q
would lead to many adjustment problems, a euphemism for many people
going broke. On the other hand, if we opt for a five-year or ten-year
phase-out, I’m very concerned that at the end of that time, there would be
a request for just one more fix, to save us from what is generally called
ruinous competition. Obviously, we’re not going to resolve this issue here;
both the Treasury and HUD have been working very hard with the inter-
ested parties on this question in connection with the whole issue of fi-
nancial reform.

Let me turn to a very different issue concerning the results of the
study. I suppose that some of the most dangerous and most useful results
came from the simulations that Dwight Jaffee ran. I’m in accord with
Professor Duesenberry that one of the most important reasons for run-
ning simulations is to uncover interrelationships that you would not think
of offhand, and when these are uncovered, you can think of them, or
about them, more profoundly. Unfortunately, simulations also yield hard
numbers, often specified to two decimal points, and quite frankly, I am
concerned about potential misuse of these results by persons unfamiliar
with the underlying assumptions. Perhaps a label should be affixed saying
"The use of these numbers may be dangerous to your health."

In summary, I think that we’ve learned enormous amounts from this
exercise, and I think there’s plenty more to learn. However, 1 think what
we do in the near future very probably will be overwhelmed by the mar-
ketplace. I think there are, certainly, new mortgage forms in our future.



CONFERENCE PARTICIPANTS

ROBERT T. ADAMSON, Special Adviser to the President, Central Mortgage and Hous-
ing Corporation Ottawa, Canada

ANTONE AGUIR, Chairman, Massachusetts House Committee of Banks and Banking
PAUL S. ANDERSON, Assistant l/ice President and Economist, Federal Reserve Bank of

Boston
PHILIP A. BARNETT, Senior Vice President Research and Planning, California Federal

Savings
MARTIN BARREWI’, I~ice President and Chief Economist, Savings Banks Association of

New York State
WILLIAM A. BEASMAN, JR., Executive Vice President, The Savings Bank of Baltimore
ROBERT C. BERNE, Innovative Financing Research, Department of H.U.D.
FRED BIRD, Economic Departn~ent, Metropolitan LiJe Insurance Company
COLIN BLAYDON, Dept~ty Associate Director for Management, Office of Management

and Budget
GERALD BUCKLEY, ddmi~,istrative Assistant to Senator Edward Brooke
JEREMIAH BUGKLEY, Minority Counsel, Senate Committee on Banking, Housing and

Urban Affairs
ELLIOTT G. CARR, Executive Vice President, Savings Banks Association of

Massachusetts
HENRY J. CASSIDY, Office of Economic Research, Federal Home Loan Bank Board
DAVID COHEN, Economist, Board of Governors of the Federal Reserve System
RICHARD COHN, Asst. Professor of Finance, Massachusetts Institute of Technology
ROBERT P. COLLIER, Dean, College of Busirtess, Utah State U~,iversity
KENT W. COLTON, Special Assistant to the Secretary, Department of the Treasury
ALEX CUKIERMAN, Lecturer in Economics, Tel-Aviv Unive~:~’ity
FRANK deLEEUW, Urban Institute
JOSE’PI-I DINIELI.,I, Chairman, .Joint Senate House Banking Committee
MARIO DRAGHI, Ph.D. Candidate, Department of Economics, Massachusetts Institute

of Technology
JAMES DUESENBERRY, Professor of Economics, Harvard University
WILLIAM DUSCHATKO, Manager, Home Mortgage Dept. New England Merchants

National Bank
ROBERT EISENBEIS, Federal Deposit Insurance Corporation
ROBERT W. EISENMENGER, Senior Vice President and Director of Research, Federal

Reserve Bank of Boston
RAYMOND ELLIO’ET, President, Federal Home Loan Bank of Boston
STANLEY FISCHER, Associate Professor of Economics, Massachusetts Institz+te of

Technology
ROBERT MOORE FISHER, Chief, Mortgage, Agricultural and Consumer Finance Sec-

tion, Board of Governors of the Federal Reserve System
HAROLD S. FLIGHT, Vice President, First National Bank of Boston
HARRIS FRIEDMAN, Director, Office of Economic Research, Federal Home Loa~i Bank

Board
MS. MARY FRUSCELLO, Federal Home Loan Mortgage Corporation
LEO GREBLER, Professor, Graduate School of Business Administration, University of

California
FRANCIS E. HASSEY, Assistartt Vice President, Economic l{esearch, State Street Bank dr

Trust Company
PATRIC HENDERSHOTT, Pro~,essor of Economics and Finance, Purdue University
DANIEL HOLLAND, Professor of Finance, Massachusetts Institute of Technology
RAYMOND R. HOLLAND, Vice President, The Philadelphia Saving Fund’Society
DAVID S. HUANG, Professor of Eco*tomics, Southern Methodist University
KENNETH J. JACKSON, l/ice President, Real Estate Investment, Prudential Insurance

Co.
DWIGHT JAFFEE, Associate Professor of Economics, Princetot~ University



JAMES KEARL, Assistant Professor of Economics, Brigham Young Universit?,
DONALD KAPLAN, Office of Economic Research, Federal Home Loan Bank Board
KENNETH KERIN, Department of Economics O Research, National Association

Realtors
RALPH C. KIMBALL, Economist, Research Department, Federal Reserve Bank of

Boston
SAUL B. KLAMAN, Vice President and Chief Economist, National Association of Mu-

tual Sa~ings Banks
RICHARD W. KOPCKE, Economist, Research Department, Federal Reserve Bank of

Boston
PENTTI J. K. KOURI, Assistant Professor o~ Economics, Stanford Universit~
WARREN LASKO, DeputS? Director, Office of Polic~ and Program Anal~.sis and Devel-

opment, Department of H.U,D,
DONALD LESSARD, Assistant Professor of Management, Massachusetts Institute oJ

Technology
JOHN LINTNER, Professor, Harvard Business School
JEROME LOVESKY, Senior Vice President, Society for Savings
RICHARD MARCIS, Senior Economist, Federal National Mortgage Association
THOMAS MAYER, Professor of Economics, Universit), o] California
PATRICK McCABE, Master’s Degree Candidate, Sloan School, Massachusetts Institute of

Technology
MS. JOSEPHINE McELHONE, Office of Economic Research, Federal Home Loan Bank

Board
FRANCO MODIGLIAN1, Institute Professor of Economics and Finance, Massachusetts

Institute o.~ Technology
FRANK E. MORRIS, President, Federal Reserve Bank oJ Boston
ARTHUR NEWBURG, Director of Research Management, Department oJ H.U.D.
JOHN W. PANCOST, Kidder Peabody dx Co., Inc.
RUDOLPH G. PENNER, Deput~ Assistant Secretary of Economic Affairs, Department of

H.U.D.
MS. SYBIL PHILLIPS, Director, Innovative Financing Research, Department of H.U.D.
WILLIAM POOLE, Professor of Economics, Brozon University
STANLEY G. QUACKENBUSH, Senior Vice President, Worcester Count)~ Institution for

Savings
CHARLES RAPER, Real Estate Finance, Travelers Life Insurance Company
STEPHEN RHODE, National Center for Polic~ Review, Catholic Universit?) of America
KENNETH ROSEN, Research Associate, Joint Center Jot Urban Studies
ALLEN E. ROTHENBERG, Assistant to the Executive Officer, Bank Investment

curities Division, Bank of America NTSA
PHILIP SAUNDERS, JR., Second Vice President and Economist, John Hancock Mutual

Life Insurance Company
GARY L. SCHABERG, Bankers Trust Compan~
HENRY B. SCHECTER, Dept. of Urban Affairs, A.F.L-C.I.O.
ELI SHAPIRO, Chairrnan, Finance Committee, Travelers Insurance Compan~
WILLIAM SIBLER, Professor of Economics ~ Finance, Nezo York University
DAVID SMITIq, Vice President and ChieJ Economist, Glendale Federal Savings and

Loan Association
ARTHUR SOLOMON, Professor, Joint Center for Urban Studies
STANLEY STANSELL, Financial Economist, Farm Credit Administration
DAVID STRACHAN, Economic and Financial Research Division, American Bankers

Association
STANLEY SURREY, Professor oJ Law, Harvard Law School
PHILIP SUSSMAN, Central Mortgage and Housing Corporation
CRAIG SWAN, Professor of Economics, University of Minnesota
HIRSCH TADMAN, Chief, Financial Institutions and Capital Markets, Department of

Finance, Ottawa, Canada
MS. JANE TEMPLE, John Hancock Mutual Life Insurance Compan~



KENNETH THYGERSON, Chief Economist, U~ited States Savi~zgs and Loan League
DONALD TUCKER, Chief, Fina~cial Studies Sectio~, Board of Governors of the Federal

Reserve S?~sten~
MICHAEL UNGER, Office of Economic Research, Federal Home Loan Bank Board
RONALD UTT, Acti~g Director, Division of Housi~g Fi~ance Anal?~sis, Departnze~tt of

H.U.D.
ROBERT H. VATTER, St~ff Vice Preside~t, Eco~omic Depart~nent, Met~opolitan Life

Insurance Colnpa~5~
GEORGE M. yon FURSTENBERG, Sertior Staff Economist, Cou~cil of Eco~on~ic

A dvisors
WILLIAM C. WttEATON, Assistant P~’oJessor of Econon~ics, Massachztsetts lnstitttte of

Tech~ology
BRUCE WHITTEN, Office of Policy and Program, Analysis and Development, Depart-

~nent of H. U.D.
WILLIAM L. WIIITE, ?rofessor, Ha~vard Business School
MICHAEL A. WILTON, President, Equidollar Corporation Nezo York Cit3,
KENNETH M. WRIGHT, Vice Presidetzt and Chief Economist, American Life Insurance

Associatio~
THOMAS ZOCCO, Executive Vice President a~d Treasurer, Consu~ners Savings Bank

Copies of this Publication
are available, upon request, from the

PUBLIC INFORNIATION CENTER

FEDERAL RESERVE BANK OF BOSTON

BOSTON, MASSACHUSETTS 02106




	Foreword
	Solving the Long-Range Problems of Housing and Mortgage Finance
	Inflation and the Housing Market:Problems and Potential Solutions
	Alternative Mortgage Designs
	Relationships Between the Mortgage Instruments, the Demand for Housing and Mortgage Credit: A Review of Empirical Studies
	Price-Level-Adjusted Mortgages in Brazil
	Roll-Over Mortgages in Canada
	The Financing of Housing in Finland With Special Reference to the Application of the Index Clause
	Price-Level-Adjusted Mortgages in Israel
	Mortgage Innovation To Facilitate Investment In Housing: The Case in Sweden
	Experience with Variable-Rate Mortgages:The Case of the United Kingdom
	Macroeconomic Simulations of Alternative Mortgage Instruments
	Tax and Regulatory Problems Posed by Alternative Nonstandard Mortgages
	Overview
	Conference Participants



