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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



SIMULATION JAFFEE-KEARL 229

"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
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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.
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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.
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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.




