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Abstraa

This paper assesses the dfeds of insurance and capital requirements on assets' equili brium
returnsin a caital-asst-pricing model in which intermediaries possessbetter information than the
public aout the yields on a set of assets. Equili brium returns depend on two risk premiums that
intermediaries incur on their liabili ties: an explicit premium that refleds the public’s view of the
risksinherent in intermediaries’ assts and an implicit premium that refleds intermediaries’ risk of
losing a share of their rent by leveraging their capital. Insurance reduces intermediaries cost of
funds, thereby reducing risk premiums on asts and stabili zing equili brium returns when the
public’s assessment of yields changes. Because fair insurance premiums typicdly are small
compared to intermediaries own implicit premiums, any subsidy that low insurance premiums
might confer does not induceintermediaries to increese their leverage excessvely. Greder cepital
requirements increase intermediaries’ implicit risk premium and dminish their cgpadty to stabili ze
equili brium returns. When the yields of assets fall significantly, both insurance and cepital
requirements can predpitate disintermediation abruptly. This disintermediation can occur most
frequently when intermediaries must maintain their scae of operationsin order to ean their rent.
Because financial stability ultimately depends on the stabili ty of returns on capital goods,
maaoeanomic policy ultimately underwrites the lower cost of capital promised by insurance and
the seaurity promised by capital requirements.

* Reseach Department, T-8, Federal Reserve Bank of Boston, 600 Atlantic Avenue, Boston, MA
02106 (617) 9733099 fax: (617) 9733957, richard.kopcke@bos.frb.org

The views expressed are those of the author, and do not necessarily refled official positions of the
Federal Reserve Bank of Boston or the Federal Reserve System.



Deposit Insurance, Capital Requirements, and Financial Stability
Richard W. Kopcke

Capital markets transfer resources from saversto investors most efficiently when all savers
are informed equally well about the prospedive returns offered by competing investment
opportunities. When opportunities do not receve alequate analysis and coverage in public
markets, financial institutions and other intermediaries that possessmore incisive, proprietary
information can help allocae caital anong projeds and pricethe st of capital more dficiently
(Gurley and Shaw 1955 1960 Leland and Pyle 1977 Diamond 1984 Bolton and Freixas 200Q
Ackerlof 1970. Without these intermediaries, investors who ladk a sufficiently broad public
following can pay, from their point of view, an excessve priceto adbtain funds from savers who
regard their expeded returns or the volatility of their returns too pessmisticdly. In these
circumstances, intermediaries, which are best able to monitor these investors and limit their risks,
can profit by isauing their own seaurities in public markets in order to aaquire the liabili ties of
these investors. Intermediaries can both offer funds on more atradive terms to investors and
obtain funds on attradive terms from savers who value the alditional seaurity provided by
intermediaries’ capital. Through this arbitrage, intermediaries cgpture aportion of the excess
return that saversrequire of investorsto cover therisk they incur by leveraging their capital.

Intermediaries capadty for beaing risk limitstheir role in capital markets. This limit
depends on intermediaries’ assessment of the risk-adjusted return that they receve by leveraging
their capital. It aso depends on the public’s assessment of the risks that are inherent in

intermediaries’ own liabilities. Other things equal, as intermediaries’ leverage increases, their



cgpital providestheir creditors lessprotedion, and their cost of funds rises as the risk in their
li abili ties more dosely resembles that in their assets. Intermediation stops onceintermediaries
diminishing margin for profit no longer adequately covers their growing risks.

Thislimit to intermediation, in turn, influences the stability of capital markets. Within this
limit, just as intermediation reduces the st of capital for investors, it also can diminish the
volatility of yields as the public’s assesament of the return on investments dhifts. At thislimit, the
cost of capital rises more druptly and the value of asts falls more sharply as the public becomes
more wary of the return on investments. The resulting capital losses can even predpitate
disintermediation. The extent of intermediation depends on intermediaries’ cgpadty to manage
their risks and returns in response to changing market conditions. Policies that attempt to seaure
individual intermediaries by restricting, or even reducing their ability to manage risk, espedally
when the public beacmes more wary of the returns to investments, also restrict or reducetheir
latitude for intermediation. Such conservative policies ironicdly can increase the risk of financial
crises, which debili tate intermediaries.

This paper analyzes intermediaries’ cgpadty for beaing risk within a caital-asst-pricing
model that is modified to alow the public’s assessment of the returns and risks for some asststo
differ from the assesgments of intermediaries. Using partial-equili brium analysis — the suppies of
assets and savings do not vary with returns — the model describes the risk premiums that the
public requires of assts and of intermediaries’ liabili ties, premiums which refled its assesament of
assts returns, the composition of its portfolio, the cmposition of intermediaries’ portfolios, and
the presence of deposit insurance or capital requirements. At the same time, intermediaries

demand for asts depends on their cost of funds and the net excessreturn they exped to earn on



their assets compared to the risks they assume by leveraging their capital. The model also
describes the response of returns, risk premiums, and the volume of intermediation when the
public’'s assessment of assts' returns changes or when the return on investors' cagpital goods falls
sharply.

In this model, the extent of intermediation can contrad with capital requirements and
expand with insurance. Capital requirements reinforce intermediaries’ incentive to adjust their
leverage when the public’s assessment of the returns on their assts changes, in order to maintain
an optimal return on cagpital and to proted the value of their franchise. Insurancetends to insulate
intermediaries’ cost of funds from public opinion, which permits them nmore leevay in
counterbalancing shifts in those opinions. In this case, intermediaries can stabilize caital markets,
upto apoint, by increasing their leverage when the public becomes more wary of returns.

Both insurance and capital requirements can increase the risk of financial crises by
increasing the likelihood of disintermediation. Crises arise in this model when assts' values fall
and the public’s assessment of returns deteriorates sufficiently to induce intermediaries to shrink
asthey attempt to avoid excessve risks and maintain an optimal risk-adjusted return on capital. In
these cases, insurance and capital requirements tend to diminish intermediaries’ cgpadty to bea
risk, and equili brium returns rise substantially as the public’s assessments displacethose of
intermediaries in pricing assts.

The first sedion of this paper presents the model and defines the risk premiums that
intermediaries incur by isauing liabilities. The second sedion shows how these risk premiums

influence the volume of intermediation and equili brium returns on assets in the steady state. It
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also introduces insurance and cagpital requirements, explaining how they affed risk premiums. The
third sedion examines the response of intermediation and equili brium returns to changes in public
asesgnents of assts and changes in the value of wedth when intermediaries are cvered by
insurance and capital requirements. This dion compares the results when intermediaries can
shrink without penalty when necessary in order to control their risks to the results when
intermediaries must maintain their scde of operationsin order to ean their rent. This edion also
considers the benefits of relaxing capital requirements when the values of assets fall substantially.
The concluding sedion summarizes this paper and observes that financial stability ultimately
depends on the @rrespondence between the regulatory policies that govern intermediaries and the

strategies of fiscd and monetary policies.

l. The Model

Saversinvest their financial wedth in threetypes of primary seaurity that trade in
competitive financial markets. The first offers a mnstant rate of return ry. The rates of return on
the remaining two seaurities are random variables. The first risky seaurity represents financial
instruments that are egually familiar to all investors; the seoond, seaurities that are most familiar to
those who possessproprietary information about these assets. Savers al ocae their wedth to
maximizetheir expeded uility, a function of the distribution of the return on their wedth, W,

(Pyle 1971, Hart and Jaffee1974:*

! Savers exhibit constant absolute risk aversionwith regard to returns; otherwise, their taste for beaingrisk is
independent of their wedth. Utility isnat afunction o consumption because this paper imposes a mnstant supply of
saving (and assets) so that equili brium interest rates fully refled any changes in risk premiums, highli ghting the pricing
instead o the acamulation d assts. Because returnsin any period are independent of thase in ather periods and
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where A represents savers aversion to the volatility of returns, sisthe dlocaion of wedth among
the threeseaurities, r isthe rate of return on the seaurities, and  is variance of the returns for the
two risky seaurities.

The model partitions saversinto two groups, those who possessproprietary information
regarding the returns on the third asset and those who do not. Savers with proprietary information
monitor the investors who issaue the third asst more dosely, thereby obtaining both better
knowledge &out the prospeds for these investors and the caadty to influencetheir adivities
(Gurley and Shaw 1955 1956 196Q Leland and Pyle 1977 Townsend 1979 Diamond 1984
Ramakrishnan and Thakor 1984 Fama 1985. Asaresult of their information and influence,

these savers can asaume the role of financial intermediaries (“banks’) who generally exped to

asesgnents evolve & randam walks, savers optimizetheir utility ead period.



ean agreaer return with lessrisk from their investment in the third asset (proprietary assets or
“loans”)* Banks also can be lessaverse to risk than other savers.

This model emphasizes intermediaries’ role in making financial markets more dficient by
investing on behalf of the public when the public ladks full information about some as<ts. It does
not represent the other services and functions that intermediaries typicdly offer their customers,
which include e@nomiesin diversifying or managing assets, pooling insurable risks, transforming
assets, tax shelters, maintaining records or preparing statements, transmitting or recaving asts,
safekeging, and completing payments. This model also imposes no reserve requirements on
deposits. Consequently, the intermediaries in this model tend to invest more of their portfoliosin

proprietary assets than those that provide avariety of services.

The Cost of Deposits

Proprietary information encourages banks not only to make loans but also to leverage
their investment by isauing seaurities (“deposits’) that bea a fixed rate of interest. Depositsin a
solvent bank resemble risk-free @&ts. The bank’s cepital is areserve that allowsit to guarantee
the rate of interest on its deposits despite variations in the returns on its risky assts, a guarantee
that is broken only if the bank becmes insolvent. Depending on the odds that a bank might fail,

the interest rate on its deposits exceals the risk-freerate of interest (r1) by a premium that equals

% The term “bank’ is conventional, convenient, and concise; it is nat comprehensive. In pradice intermediaries
comprise many financial and noriinancial enterprises. Not only do norinancial corporations provide interna capital
markets for fundngtheir own projeds, but they also apply their proprietary knowledge to support the investments of
others throughequity investments, loans, mergers, leases, joint development or marketing agreements, and cher lli ances
(Gomes-Casseres 1996 Navin and Seas 1955 Baskin 1988 Baskin and Miranti 1997 Caros 1970.



depositors expeded lossdue to itsinsolvency. The depositors expeded return therefore equals
the risk-freerate of interest.> Because deposits esentially represent a short position in the risk-
free @t for abank,” its balance shea comprises the market value of its capital (W), its deposits

(D= -5"WP), and the market value of its assts (A=WP(s,"+s5")):
W =A"-D=W"1'S. 2)

Therisk premium required by depositors can be regarded as the value of the put option
that they assume a aresult of their bank’s limited liability (Merton 1977 Sharpe 1978 Buser et
al. 1981, Pennmachi 1987 Cummins 1988 Kane 1995. From the viewpoint of a bank, the value of
this put option (per dollar of deposits) equals the expeded value of the lossit avoids $ould its

li abili ties exceal the market value of its assets, its return on capital fall below — 100%:

p’= W@+ r's) pdi(r) dr / D, ©)

r's<-1

where pdf® is the bank’ s assessment of the distribution function for assets’ returns. If depositors
shared their bank’ s assesaments of its return on assts, then they would value the put option the

same & the bank. In this case, the bank’s expeded cost of isaiing deposits would equal the risk-

% The grossrate of interest on risk-freeseaurities might exceal that on deposits when banks charge their
depositors (possbly implicit) fees for their services. But depositors also avoid the transadions and management costs
that investments in risk-freeseauriti es entail .

* Because this mode! isolates the intermediary’ s function d investing onbehalf of the public, the intermediary
would na profit by issling deposits to hdd risk-free asts, which it typicdly would hdd in the ourse of providing
other servicesto its customers.
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freerate of interest. But, as generally assumed here, when depositors foresee agreaer variance or
alower mean for the return on the bank’ s loans than does the bank, then they require apremium

that exceals the value of the put option to the bank:

5=p'-p'= [W(L+r's) (pdf(r) - pd®()) o / D. (4)

r'sP<-1

Accordingly, the bank’s expeded cost of deposits excedls the risk-freerate by o, an excessrisk
premium that rises as its depositors beamme relatively more pessmistic about the risks or expeded
returns on its loans.

Banks not only perceve the odds of insolvency differently than their depositors, they also

perceave its cost differently. The value of abank’s capital to the bank exceeads its market value,
because the bank expedsto ean an economic rent from its loans, Eb = E + 11 .°> The present value
of this rent per dollar of capital equals us, divided by the bank’ s expeded return on capital.
When a bank loses a portion of its capital, it loses a ammmensurate share of its cgpitalized rent
unlessit assumes more leverage. Binding capital requirements, W° = k's’ IW°, also might reduce

its rent per dollar of capital by limiting its holdings of loans relative to its capital, s;.° Therefore,

> Althoughthis profit may be no more than anormal return to the bank for having dtained its proprietary
information, ecnamies of scde in aaquiring, managing, and applying thisinformation can provide eab bank arent
(Leland and Pyle 1977 Diamond 1984 Ramakrisnan and Thakor 1984 Haubrich 1989 Broedker 1990).

® The st of thiscdl against abank’ srent is diminished, of course, if the bank’s capital or solvency
requirements are nat strictly enforced. This pedficaion d y assumes that regulators may intervene & onas capital
becmes deficient and that K is an effedive rather than anominal requirement (Acharya and Dreyfus 1988).
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the bank’s effedive st of deposits exceedls the risk-freerate of interest both by & and by itsrisk

of losing a share of its rent should its cgpital become deficient:

J k' —(1+r)'s’ - p’s) od®(r) dr ] / D

= t df°(r) d
y=ceprent[ [ pd°(r)dr + o

1+ pi<o k'S 2 L'+ pdsd >0
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cap rent =

The first term represents the bank’ s expeded lossof capitalized rent due to insolvency; the
sewnd, its expeded losswhen its capital requirement excealsits capital, k's’ > (1+r)'s’ .’

The dfedive st of deposits for banks, therefore, equals the risk-freerate of return plus
two excessrisk premiums, & and y. The first premium compensates depositors for their expeded
losses sould the bank fail. The second, an implicit premium, compensates banks for their
expeded lossof rents gould they lose aportion of their cgpital. d rises with depositors
asesgnent of the volatility of the return on banks assets; y rises with banks assssments. Both
premiums rise & banks assume more leverage. Other things equal, y increases with capital
requirements and can increase with rents. The greder itsrent, the greder is abank’s potential
loss but its probability of experiencing alossalso fals asits expeded return on capital increases

with its rent. d does not vary with capital requirements or with rents.

" When abank's capital is deficient, its existing avners lose their claim to the rent provided by those as<ets that
nolonger are supported by its cgpital (Pennachi 1987). They either sell these asets or obtain the necessary capital from
others.
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Equilli brium Risk Premiums and Rates of Interest

The first-order conditions for the maximization of expeded utility, conditional on
expedations of returns and volatilities, yield the net demands for the three a&sets by banks and by

the public (Lintner 1965:

= (szdyﬂ(Ez"”J ,

S
s rs—r,
b " —
%b — (szb)_l 3 ) (rl+5+y) ’ (6)
S; (rs+p)=(r,+o+y)
s =1-g§ -5/, s 20,
$=1-g-3, $.420.

The matrix Z for banks is the same as that for depositors, except that the variance of the return on
loans can ke lessfor banks. Banks may short the risk-free &t by isauing deposits; otherwise,
banks and depositors’ positions may not be negative. The values of d and y depend partly on the
composition of banks' balance sheds; consequently, these equations smultaneoudly determine the
net demands for assets and the two risk premiums on deposits from merket rates of return, given
banks and depositors assessments of the returns on risky assets. Other things equal, banks
demand for risky assets and supply of deposits increase with p-(8+y), oa%/a3”, or AY/A°. Because &
and y rise with leverage, a bank’s incentive to assume more leverage diminishes as the difference

between itsrent and the excesspremium on its deposits, p-(&+y), shrinks.
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The first-order conditions $ow that banks $ould tend to spedalize Just as banks' ability
to ean arent on their loans encourages them to assume leverage, it also encourages them to
invest a greder share of their portfoliosin loans. Although banks can benefit from holding
nonproprietary assets in order to diversify their portfolios, both their margin on nonproprietary
asEts— r,—(r,+d+y) —and their incentive to diversify their assets diminish as the risk
premiums on their deposits increase with their leverage.®?

The value of the supdy of assets in equili brium, W, equals the sum of the wedth of banks,
WP, and other savers, W’. Given the rate of interest on the risk-free &, r1, the eyuili brium rates
of interest on risky assets and the risk premiums on deposits equate the net demands for assets

with their supies, sW.

d
(2= (B (B
s, S S
s=1-s -5 )
W=W* +W",
Equili brium returns on all risky assetstend to fall asthe risk premium on banks deposits (o+y)
falls and the share of loans held by banks rises. Although depositors generally view loans as

espedally risky assts, they hold loans in order to diversify the risk in their portfolios.

Consequently, as banks hold a greaer share of loans, the equili brium return on loans falls more

8 As mentioned before, this conclusion applies only to intermediaries’ investing onbehalf of the public when
the public ladks full i nformation. In performing their other functions, intermediaries typicaly had avariety of asstsin
order to serve their customers and cortrol their risks.
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rapidly than that on nonproprietary assets, becaise depositors require mmpensation for the
greder risk that they assume by investing a greaer share of their portfolio in nonproprietary
assets. In some unusual circumstances, an espedally large expansion of banks' investment in loans
can increase the equili brium return on other risky assts as depositors' portfolios beame less
diversified. Because the suppy of assts and the net wedth of savers are equivalent, the wedth of

depositors and banks changes if and only if the suppy of assets changes.

Il. Steady-State Equili brium

When the relative suppies of ead seaurity are onstant and savers assessments of the
returns on these seaurities are not changing, then the model of the previous dionisin a steady
state. The expeded returns, risk premiums, and cost of funds in this equili brium conform to the
optimal allocaion of assets and division of risks among banks and their depositors. In these
circumstances, any changesin savers asessments of risk or their cgpadty to bea risk are
refleded entirely in steady-state returns and risk premiums. The introduction of insurance tends to
reducereturns and risk premiums, while capital requirements tend to increase them. Moreover,
banks' risk of failing to med their cepital requirement tendsto increase as their requirement
increases.

In this paper’s model, banks do not assume much leverage, even when their aversion to
risk is relatively low, unlessthey exped to profit from their proprietary information. When banks
exped to ean rents, their leverage is limited by their incentive to proted their franchise and
maintain an adequate risk-adjusted return on cgpital. Deposit insurance reduces both depositors

risk and banks' cost of funds, which encourages banks to assume more leverage, thereby reducing
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the eguili brium return on loans compared to the return on other risky assts. Y et even with
insurance, banks do not assume enough leverage ather to put their capital to very grea risk or to
warrant, from their point of view, paying a substantial premium for deposit insurance. Capital
requirements, on the other hand, reduce banks' capadty for beaing risk and increase their
effedive st of deposits, which induces them to assume lessleverage and increases the

equili brium return for loans.

Steady-States without Deposit Insurance or Capital Reguirements

For the following examples, the net supgy of the risk-free @&t acountsfor 5 percent of
total wedth. The two risky assets ead represent 47.5 percent of wedth. The caital of banksis 5
percent of wedth. The model fixes the rate of interest on therisk-free &t at 1 percent. Banks
assssthe standard deviation of the returns on both risky assts as 10 percent. Depositors assess
the standard deviation for the nonproprietary risky asst as 10 percent; their assessnent of the
standard deviation for proprietary assets can exceal 10 percent. For all, the correlation coefficient
between the returns on the risky assetsis 0.6.

When banks and their depositors assessassets smilarly, their demands for risky assts are
similar. But, when banks are lessaverse to risk and foreseelessrisk or higher returns from
investing in loans, the eguili brium yield on loans falls relative to ather yields as banks assume
more leverage. Banks' willi ngnessto assume leverage is limited because their expeded return on
cgpital falls and the volatility of their return on capital rises with leverage. When depositors either

are much more averse to risk than banks or foreseemuch more risk from holding loans than do
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banks, they require banks to pay a substantial risk premium on their deposits, which further limits
banks' incentive for assuming more leverage.

When bankers and depositors have the same aversion to risk and assessthe returns on
loans the same (Tables 1a and 1b, column 1), the portfolios of banks and depositors are identicd,
and the equili brium rate of return for both risky asstsis the same. Asthe banks' aversion to risk
falls (columns 5 and 9), they assume more leverage, and the returns required of both risky assts
fall as banks manage more of the risky assets on behalf of their depositors. In all three ©lumns,
the banks asume no more than a negligible risk of defaulting on their deposits, and depositors
require no excessrisk premium.

When banks exped to earn a 1-percentage-point rent on loans (columns 2, 6, and 10,
they invest agreder share of their portfolio in this asset and increase their leverage. Although
banks also bid down the equili brium return moderately on this asst while paying higher rates on
their deposits, they retain much of their rent in their profit margin to compensate for the greaer
volatility of their return on capital due to their greder leverage. With alower degreeof risk
aversion, banks are more willi ng to accept lower returns on loans and offer greder returns on
their deposits, because they are willi ng to accept alower expeded return on cgpital for their risk.
But even when banks' aversion is only one-sixth that of others (column 10), their leverage does
not rise enough to increase substantially either the interest rate on deposits or their risk of losing
their rents. The premium in the return on loans does not fall sufficiently to discourage depositors
from continuing to hold some of these as<tsin order to diversify the risk in their portfolios.

The equili brium return for loans rises considerably when depositors regard their returns

twice a volatile a banks (columns 3, 7, and 11). In this case, banks assume more leverage and
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shift their assets entirely into loans, thereby raising both the banks expeded return on capital and
the volatility of their return on cagpital (columns 7 and 11). Because banks expeded return on
cgpital seanslow relative to the volatility of their return on capital from the viewpoint of their
depositors, banks' ability to bid down the return on loans is limited by the greaer excessrisk
premium that they must pay on their deposits. This greaer premium also deters banks from
investing in assets other than loans. As explained in the discusson of equations (6), banks have a
strong incentive to spedalize With greder leverage, the risk premium they pay on their deposits
excedls the net advantage they derive from holding a more diversified portfolio.® Banks are more
willi ng to pay a greaer premium on deposits, the lower istheir aversion to risk or the greder are
their rents. But, even in these caes, they do not assuume enough leverage ather to bea avery
gred risk of losing their rent or to warrant paying, from their point of view, a sizable deposit
insurance premium.

The steady-state properties of this model indicae that risk premiums do not respond
symmetricaly to shiftsin savers confidence (Figure 1). For any rent that banks can earn on loans,
the alditional risk premium on loans, rs-r,, rises by an increasing amount as depositors
asessnent of the volatility of their returns rises (the horizontal distance between the cntours

deaeases — at afalling rate — moving to the right). Consequently, this premium changes more

% Asthe wrrelation between the returns on the two risky assets fals, banks tendto hdd more norproprietary
asstsin arder to dversify their assets better. When the crrelationis zero, norproprietary assets represent about 37
percent, 22 percent, and 19 percent of banks’ assetsin columns 2, 3, and4 aswell asin columns 6, 7, and 8; the entries
for the last three @lumns are 37 percent, 16 percent, and zero. If d also were zeo (asisthe cae with deposit insurance
in Table 2), the penalty for banks' hading the norproprietary asset would fall further. In this case, the entriesin columns
8, and 12 would be 22 and 25 percent. With the aldition d capital requirements, which increase the ast of deposits,
banks' hdding d norproprietary assets falsin these caes.
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rapidly when 0%c” increases than when it falls. This asymmetry is more pronounced at lower
degrees of uncertainty. As depositors uncertainty increases, banks' rents must rise & adeaeasing
rate in order to prevent the premium on loans from increasing (the positive sope of the mntours

deaeases dightly asthe rent increases), becaiuse banks hold alarger share of loans.

Deposit Insurance

With deposit insurance, depositors accept the risk-freerate of return on their acounts,
because they lose no principal or interest if their bank becomes insolvent. When the insurance
premium equals banks assessment of the value of the shelter creaed by their limited liabili ty,
deposit insurance diminates the excessrisk premium that banks pay depositors, thereby reducing
the dfedive mst of depositsto r+y.”® Thislower cost of funds encourages banks to increase
their leverage, thereby reducing the equili brium risk premium for loans.

The following assumes that, from the banks' view, the insurance premium acarately
refleas the risk in their portfolios. Although deposits can be insured by private attities, a
government agency likely does © more dficiently. To eliminate depositors excessrisk premium
(), insurers must be ale, without restriction, to audit the quality of banks' proprietary
information, and depositors must be cetain that insurers will satisfy their obligations. The sharing

of proprietary information with a private insurer poses risks for intermediaries, espedally when

10 This method d pricing insurance— deriving the premium from the distribution d capital that isindwced by
banks' leverage and the distribution d the returns on assets — produces afair pricefrom the banks' perspedive (Chan et
al. 1992. Banks in this case receve no subsidy for the option value aeaed by their limited liabilit y (Genndte and Pyle
1991). Nonretheless as discussed in conjunction with Table 3 below, the pricing d insurance might be lessimportant
than the provision d insurancefor promoting more dficient capital markets.
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the insurer might take aposition in competing intermediaries (Bhattacharya and Chiesa 1995).
Yet, aninsurer that covers many intermediaries might provide insurance more dficiently, becaise
of economies of scde in gathering information and to a better diversification of its own risks. A
public agency might best redize these emnomies without creaing a substantial conflict of
interest, at least in the asenceof a aisis (Kane 198%,b).

The insurers are themselves intermediaries whose st of funds and whose pricing of
premiums depend on the public’s view of their business and the value of their guarantee depends
on their proprietary information and capitalization. As an insurer’s leverage rises, not only does its
own cost of fundsrise, but banks' cost of isaling deposits also rises as depositors recognize that
the insurer’ s guaranteebecmes lesscertain.™* When insurers possessfull i nformation about the
risk in banks' proprietary assts, private deposit insuranceis functionally equivalent to banks
maintaining more caoital (that provided by insurers) to proted their depositors clams. In these
circumstances, the excessrisk premium that banks effedively pay their depositors would fall only
as much asthe extra capitalization permits. When insurers are no better informed than the public
at large, private deposit insurancefails to reduce the excessrisk premium that banks pay on their
deposits — any reduction in depositors excessrisk premiums is offset by the excesspremium
banks must pay for their insurance

For example, when banks issue subordinated debentures in some fixed proportion to their

deposits, those who hold this debt provide adegreeof insuranceto depositors (Board of

M Extend ngthis view of intermediaries as insurers, an enterprise that requires financing for capital
investments can benefit from establi shing a relationship with a reputable, well -capitali zed intermediary (Haubrich 1989
Sharpe 1990 Rajan 1992 Slovin et al. 1993. The enterprise might issue senior obligations on better terms (Diamond
1984, anditsline of credit with its intermediary can be more eonamicd and seaure.



18

Governors of the Federal Reserve System 1999. This insuranceis limited to the value of the
debentures, which in the depositors' view effedively provides more caital to proted their clams.
If the holders of subordinated debt regard the potential returns of banks asts no differently than
depositors, this arrangement only redlocaes a share of depositors’ risk to bondholders without
altering banks' effedive st of funds.** On the other hand, if subordinated creditors, unlike the
public, could acarrately asessthe quality of banks' proprietary information, they still would
require apremium to cover their own (opportunity) cost of funds, espedally if they intend to trade
these bonds in public markets. This premium likely would be greaest, and banks' cost of funds
would approacdh that required by uninsured depositors, when the public is most wary of the
returns on banks assts, which often occurs during financial crises.

The following also assumes that banks pay a periodic premium for their deposit insurance.
Insurers might assessead intermediary a periodic premium that refleds the risk in its balance
shed (pay-as-you-go) or might establish reserves which, in turn, could be held by the insurers
(deposit insurance fund) or could be implicit and held by the intermediaries themselves (mutual
guaranty). In competitive markets, the first two arrangements are equivalent provided
intermediaries implicitly recave arisk-adjusted rate of return on their insurance reserve that
refleds the return that they ean on their assts. When intermediaries ean rents, their diverting

cgpital to an external reserve that eans no rent is more astly than their paying periodic premiums

12 Intermediaries, like other corporations, currently issue subordinated debt in arder to manage their cost of
capital (Myers and Majluf 1984 Myers 1984 Harris and Raviv 1991 Bolton and Freixas 2000. Selli ng equity to
investors who do no regard a bank’ s prospeds as optimisticdly as existing sharehd ders entail s losses for existing
owners. When ousiders regard the bank’ s prospeds differently, it can raise funds most ecnamicaly throughprice
discrimination: Issuing senior debt to the least optimistic, junior debt to those whoregard its returns more favorably,
subordinated debt and preferred stock to thase who are nealy as optimistic asits existing owvners. From this perspedive,
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or maintaining an implicit reserve. When reserves are implicit and guarantors draw cagpital from
the survivors to pay the obligations of the insolvent, then intermediaries risk maintaining
inadequate or excessve reserves becaise they cannot acarately assessthe risks taken by others.
In this case, capital requirements and other controls that limit the risks taken by intermediaries can
serve the interests of the intermediaries themselves as well as those of their creditors.

Deposit insurance diminishes the risk premium for loans by reducing the st of deposits,
which fosters banks demand for this asst (Table 2). When circumstances do not encourage
banks to bea substantial risk by holding a very grea share of loans (columns 1 and 2), the st of
deposits and the risk premium for loans fall comparatively little with the introduction of deposit
insurance When banks are lessaverse to risk and anticipate eaning greder rents on their assts,
the risk premiums on deposits and loans can fall substantially (columns 13 and 14). Although
deposit insurance fosters leverage, thereby raising the insurance premium, both this premium and
the banks' risk of losing their rent remain modest. Banks' leverage islimited entirely by the
increasing volatility of their return on capital relative to their expeded return on cgpital astheir
leverage rises and the yield on loans falls.

With deposit insurance, the premium on loans varies lesswith the degreeof depositors
uncertainty about the return on loans than it does without insurance (Figure 2). This premium
rises by a deaeasing amount as depositors uncertainty increases (the horizontal distance between
contoursis greaer than in Figure 1, and the slope of the contours falls more rapidly moving to the

right). Because the share of loans held by banks increases as the banks' rent or depositors

that intermediaries currently issue avariety of liabiliti es, including subordinated debt, suggests a disparity of
information, alimit to the value of private insurance
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uncertainty increases, the premium depends lesson depositors' view of their returns. Unlike the
case without deposit insurance, the risk premiums respond asymmetricdly to changesin
depositors uncertainty because premiums tend to change more rapidly when 6%/a® falls than when

it rises.

Capital Requirements

In principle, cgpital and solvency requirements promote safer banks by limiting their
leverage and, therefore, the volatility of their return on capital (Sharpe 1978 Buser et al. 1981,
Berger et al. 1995 Kane 1995 Diamond and Rajan 1999."° Banks reducetheir leverage @ their
cgpital requirement increases, becaise the enforcement of a higher standard, other things equal,
increases their risk of losing a share of their rent more than it reduces depositors’ excessrisk
premium. The introduction of arequirement, therefore, initially raises d+y in equations (6), which
reduces banks' marginson al assts.

Capital requirements also can induce banks to invest a greaer share of their portfoliosin
assets that the public regards as espedally risky (Koehn and Santomero 1980 Kim and
Santomero 1988 Kedey and Furlong 1990. As banks reducetheir leverage, the eguili brium

return on loans and, therefore, their margin on loans rise more than those for other assets. The

13 These requirements can reduce the premium for deposit insurance by diminishing the odds that abank’s
losses excee its capital (Allen and Saunders 1993. Requirements also can reduce ayency costs and induce banks to
recgnzethe st of insuring deposits (e.g., Giammarino et a. 1993. These motives are nat so important in this model
because banks take littl e risk in the absence of arent. With arent, they internalize asubstantial risk premium when they
put that rent to risk (y). For thisreason, the caital ratiosin Table 1 exceel requirements andincrease & requirements
rise. Also, as shown in the next sedion, even with deposit insurance, banks tend to shrink in order to control their risk
and proted their remaining rent after they experiencelosss.
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spedfic caital requirements that are gplied to eat asst might be restructured in order to
encourage banks to reducetheir holdings of loans and other assts by the same proportion as they
shrink.** But, doing so would increase the eguili brium return on loans more than that on the
nonproprietary asst when depositors are lesscertain of the return on loans or are more averse to
risk than banks. If a cdhange in requirements reduces banks' holdings of all assets by the same

proportion, then from (6), (7), and the asumption of afixed suppy of as=ts.

ds’=0,9 Mk = -as’ a>0 i=23
ds =-d°® 6 =W° /W 6)

As banks drink, their depositors must be willi ng to aaquire the assets that they sell (as edfied in

(8)). Therefore, from (6):

d{fzj =9a(zd;\d){§;}. ©)
S,
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If the structures of = and s correspond with a return on loans that is greaer than that on the
other risky as<t in the initial equili brium, then the same conditions ordinarily imply that the return

on loans increases more than that on the other as=t, espedally when banks invest a smaller share

of their portfolio in ronproprietary assts than other saversdo (s /8 <s /s ):

14 Restrictions on permissble caital requirements — that they are nat negative for any as<t, for example —
might make this goal unachievable. When banks had orly loans, asis the caein the examples below, any changein
requirements mees this goal. An increase in the requirement also must increase the return onloans more than that onthe
other risky asst.
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Certainly, when depositors believe that o, exceals o, , the euili brium return on loans increases

more than that on the other risky asst. Conversely, a dnange in cgpital requirements that does not
increase the premium on loans © grealy also induces banks to invest a greaer share of their
portfolio in loans.

The odds that banks will fail to meé their capital requirement increase & their
requirement increases (Demsetz & al. 1996 Berger et al. 1995. In this model, banks' ratio of
capital to assets does not rise @& much as their requirement, becaiuse the higher return on loans
that acompanies their lower leverage compensates them for beaing more risk of losing a share of
their rent. When a dhange in cgpital requirements reduces banks' ratio of loans to capital, then
(from (6)):
d(s‘ij i Ab)-{ddz -(8+ y»J

S d(rs=(3+y))
(13)

d§ = (ang3 _pasazbdiz _2(0_5 _zpasaz)d(5+y)) <0.
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If depositors exped the return on loans to be lower or more volatile than banks exped, then the
equili brium return on loans rises more than that on the other risky asst. For the right side of (11)
to be negative despite this greaer relative return on loans and the acompanying drop in the

depositors excessrisk premium (&), banks must assume more risk of failing to med their
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requirement (y increases). The lower isbanks aversion to risk relative to that of their depositors,
the more rapidly their odds of a deficiency increase with their capital requirement. With higher
values of a3/o, or p, the odds of a deficiency rise more slowly as the requirement increases.

In the following, the caital requirement equals one standard deviation of banks’ return on
assets. Because their risk of losing their rent is aufficiently grea to induce them to hold only loans
in the following, this requirement equals 10 percent of the value of their assets.> When banks are
only half as averse to risk as their depositors, the requirement increases their effedive st of
deposits only negligibly (Table 2, columns 3 versus 1, 7 versus 5). When they are more inclined to
asume more risk and bid down the risk premium on loans, it increases their cost of deposits and
the risk premium on loans more substantially (columns 11 versus 9, 15 versus 13).

Capital requirements raise the alditional risk premium on loans most when the value of
banks' proprietary information is gredest (Figure 3 compared to Figure 1). When banks' rents are
low or banks are no more cetain than depositors about the return on loans, then the premium on
loans changes little with the introduction of a capital requirement. When banks maintain more
leverage because of their ability to ean arent or lessvolatile returns, then the introduction of
requirements entails a larger premium. A greaer rent typicaly alows banks to bid down the
premium on loans for a given degreeof depositors uncertainty; yet, with capital requirements
banks are lesswilli ng to assume sufficient leverage to reduce these premiums as aggressvely as

they do without these requirements (the contours in Figure 3 are steger than those in Figure 1).

5 This requirement is greaest when banks hdd only onerisky asst. It isleast, 8.1 percent when banks had
equal amourts of both risky assets, a more diversified portfolio.
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Deposit insurance in conjunction with cagpital requirements can reducethe alditional risk
premium on the proprietary asset nealy as much as insurance done when banks' rents are
relatively low (Table 2 and Figure 4). But, even though deposit insurance diminates depositors
excessrisk premium, capital requirements increase the price of leverage, causing the premium on
loans to rise with rents — espedally for higher degrees of depositors’ uncertainty — more than it
would without capital requirements (the slopes of the mntoursin Figure 4 exceeal those in Figure
2). Consequently, capital requirements diminish the cgadty of insuranceto insulate the risk

premium on loans from changes in depositors uncertainty.

. Varying Asssgnents and Capital Losses

When the public’s assessments of the return on proprietary assts change, savers require
compensating changes in the returns on these assets and in the returns on the liabili ties of financial
intermediaries that hold these as<ets. Equili brium returns also vary when cgpital losses diminish
the value of assets, savers wedth, and intermediaries cgpadty for assuming risk. This edion
analyzes the response of returns and risk premiums in these drcumstances both when banks can
shrink without compromising their rent after they lose aportion of their capital and when banks
ean their rent only as long as they maintain the size of their portfolios. This analysis also asesss
the aonsequences of relaxing capital requirements during financial crises.

Deposit insurance helps to stabilize eyuili brium returns as depositors' views of the return
on loans vary. But, when the value of investments that badk risky assets falls substantially, deposit
insurance ca hasten the resulting increase in returns for risky assts. Although cepital

requirements limit banks’ leverage, thereby limiting their potential losses when the value of
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investments fall s, these requirements also can hasten the increase in equili brium returns by
inducing banks to shrink more quickly after they lose caital. Following an unusually large lossof
wedth, aflexible enforcement of capital requirements, which permits a degreeof forbeaance,
reduces the odds of an abrupt increase in returns. But returns under capital requirements are more
stable than they would be without these requirements only to the degree cgital requirements limit

banks' leverage in the stealy state, thereby increasing average returns and risk premiums.

Equili brium Returns

In the following analysis, al assts are one-period claims against their isauers. Assts offer
anominal dividend, which equals the mnstant return that issuers exped to ean onthe
investments that badk their liabilities. Savers recave their dividends at the end of ead period plus
repayments of their assts facevalue, which is normalized at one dollar. To smplify the
following, any variation in an investment’ s repayment of principal isincluded in its dividend. The
duration of all assets, consequently, is one period. The expeded dividends for all assets equal their
steady-state euili brium returns, so their market prices equal their facevalues in the steady state.

At the beginning of ead period, savers may exchange assts acwrding to their market
prices (v). Saversthen advanceto the isauers of their assts amounts equal to the market prices
of those assetsin anticipation of receving dividends and payments of principal at the end of the
period. An asset’s adual payment in any period depends on the performance of its underlying
investment in that period. Assets badked by very succesgul investments return more than their

nominal dividend; sufficiently unsuccesgul investments pay negative dividends. Because an
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investment’ s return in one period is independent of its returns in other periods, its dividends also
are independent over time.

Depositors asessmnents of the returns on loans can vary from period to period. A run of
generous dividends, for example, could encourage depositorsto exped greder or more seaure
returns from loans; a string of disappointments, lower or less gaure returns. When depositors
assesaments of the return on loans differ from their steady-state values, the equili brium returns for
both risky assets also tend to differ from their steady-state values. In these drcumstances the

market prices of risky assts can vary from their facevalues:

Vi =(+divi)/ Q+rie), =23
(12
1

Wj :Wil Erj—l Vst /Vz,t—l , ] =b,d.
Vst /V3,t—1

When depositors exped the dividends on loans to be more volatile, both the price of loans and the
value of wedth tend to fall as the equili brium rate of return on loansrises. The drop in the price of
loans and in wedth is greaer if depositors also exped dividendsto fall.

Depositors asessments of the return on loans, which refled their judgments about the
yield on the investments behind these assts, follow a random walk. Consequently, the expeded
values of equili brium returnsin the future equal current equili brium returns, and the expeded
priceof any asset in the future equalsits current price Inthese drcumstances, an asst’s expeded
holding-period return is defined by the first equation in (12), and the last expressonin (1)
describes svers assessments of these returns. The equations of (6) and (7) combined with the

definition of assts prices and savers wedth in (12) define equili brium returns. Asin the previous
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sedion, banks recave al-percentage-point rent from their loans, and the return on loansis less

volatile for banks than it is for depositors. Banks also are lessaverse to risk.

Changes in Depositors Assesanents of Returns

Table 3ill ustrates the response of risk premiums to changes in depositors assessments of
the return on loans. The first column shows the eguili brium without deposit insurance or capital
requirements (from Table 2, column 13). Assets dividend yields equal their steady-state
equili brium returns, so their market prices equal their facevalues, one dollar. In the second
column, depositors’ assessment of the return on loans improves sufficiently to reducethe
equili brium rate of return on loans by 1 percentage point. Depositors exped both a higher and less
volatile dividend from loans.* In the third column, depositors assessments deteriorate sufficiently
to raise the equili brium return on loans by 1 percentage point. Each subsequent set of three
columns dow first the initial equili brium, then the mnsequences of the same shifts of asessnents
when deposit insurance or capital requirements are in force

Deposit insurance reduces the volatility of the return on loans (columns 4, 5, and 6)
significantly. When banks aversion to risk islow, circumstances that could change this return by
1 percentage point without deposit insuranceonly raise it 0.14 of a percentage point or reduceit
0.32 of a percentage point with deposit insurance Inasmuch as insuranceinsulates the st of

deposits from depositors asessments of the return on loans, banks can vary their leverage

% For the optimistic case, the depositors’ assesaments of the expeded return and vdatility of the return on
loans move toward those of the banks, ead closing the distance a the same proportionate rate, until the equili brium
return onloansfalls 1 percentage point. For the pesgmistic case, depositors expeded return and vdatility move avay
from the values for the banks, the distance for ead increasing at the same proportionate rate.
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countercyclicdly, selling loans when their value is espedally grea to the public, buying loans
when their value is espedally low. The equili brium return on loans also tends to be insulated from
depositors asessments because banks initially hold a larger share of its suppy. The return on the
other risky as<t falls when that on loans rises, and conversely. Becaise the banks limit the drop in
the return on loans when depositors assssits prospeds more optimisticdly, the equili brium
return on the other risky asset tendsto rise in order to attrad sufficient demand. Finally, by
reducing the volatility of the return on loans, deposit insurance adso reduces the volatili ty of the
market value of banks capital (last line), which in turn reinforces banks' ability to counter shiftsin
depositors asessnents.

The provision of deposit insurancein these examples is more important than its pricing.
For example, when the deposit insurance premium is fixed at zero (columns 7, 8, and 9), the
results are very smilar to those when the premium varies in acerdance with banks' risks. This
mispricing of insuranceis not of grea consequencein this case becaise asubsidy that is no
greder than the cmparatively modest deposit insurance premium (12 to 25 basis points) does not
alter the balance between banks' expeded return on capital and the volatility of this return very
gredly in this model. Almost one-half of this subsidy is gent in reducing the eguili brium yield of
the proprietary asst (columns 4 and 7) as banks' leverage increases. The remainder compensates
banks for the greaer volatility of their return on cepital that accompanies this greder leverage.

Capital requirements, by themselves, alter the volatility of the return on loans only
negligibly. The conditions that change the return on loans by 1 percentage point in the asence of
cgpital requirements (the first three olumns) also change this return nealy as much when these

requirements are in force (last three ®lumns). Just as these requirements do not ater very grealy
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the level of the excessrisk premium on deposits in the initial equili brium (columns 1 and 10, they
do not alter this premium’s response to changing conditions very grealy. Depositors assessnents
of the return on loans govern banks cost of funds, which in turn limits banks cgpadty to counter

changes in depositors’ views.

Capital Losses

Although deposit insurance can stabili ze returns when depositors opinions change, it can
aggravate the increase in equili brium returns when the value of the investments that bad financial
asstsfalstoo grealy. When adrop in the value of investments and financial assts reduces
banks capital very substantially, then the greaer is the banking system’ s initia leverage, the more
assts it must sell in order to adchieve aoptimal balance between the risk and return on its
remaining capital. Moreover, banks capital losses tend to increase with the volume of their sales
of loans, because the transfer of loans from the portfolios of banks into the portfolios of
depositors raises the equili brium return on loans, thereby further depressng their value.
Consequently, deposit insurance, which induces banks to assume more leverage in the steady
state, can aggravate the response of financial markets to capital losses. By forcing banks to limit
their leverage dter they experience aloss capital requirements also can amplify the increase in
equili brium yields and the acompanying drop in assts values.

Starting from steady-state wnditions described in the previous ®dion (Table 2, columns
13 through 16), the following assumes that the aygregate values of both risky asetsfall asa
result of a dhange in economic conditions (Table 4 and Figure 5). For example, a share of the

investments that badk these assets might become redundant due to technicd innovations, higher
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prices for materials, or adrop in demand for their output. Following these losses, depositors also
exped the return on loans to become more volatile.*’

Capital losses induce banks to sell a share of their loans to the public so that they maintain
an optimal balance between their expeded return on cgpital and the volatility of their return on
cgpital. When the value of assetsinitially fallsby 5 percent (about one standard deviation below
their expeded return), the value of loans falls by another 1.5 percent in order for depositors to
place agreder share of their assetsin loans (column 1). Although banks capital falls nealy two-
fifthsin these drcumstances, banks' holdings of loans fall aimost one-fifth, as the rising interest
rate on loans induces them to increase their leverage just over one-fifth. When initial cepital losses
increase, banks' lossof capital increases more rapidly, as the rising excessrisk premium they must
pay on their deposits diminishes their willi ngnessto assume more leverage. Accordingly, when the
value of assetsinitially falls 7 percent, the value of loans falls another 2.4 percent, and banks
cgpital falls by more than one-half (column 5). Banks' leverage rises only about one-quarter, while
their holdings of loans fall aimost one-third.

Although deposit insurance induces banks to increase their leverage when the value of
wedth falls, it also induces banks to assume more leverage before the fad, thereby increasing
their lossof capital and, very likely, the volume of loans that they sall (columns 2 and 6). When
the value of assetsfalls 5 percent with deposit insurance, banks lose 50 percent of their capital.
Although their leverage rises almost one-third, they till sell about one-fifth of their portfolio of

loans, which in this case is about one-third larger than that in the first case, in order to optimize

o Expeded vdatility rises by one-half theinitial capital loss When theinitial lossis5 percent, for example,
depositors exped the volatilit y of the return onloansto rise from 20to 22.5 percent.
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their risks and returns. As aresult, the return on loans rises more with deposit insurance than it
does without. After the value of assts initialy falls by 7 percent, the equili brium return on loans
with deposit insurance exceeds that without insurance (Figure 5).

Although capital requirements limit banks assumption of leverage, they also increase both
the risk of banks' losing their capital and the odds of disintermediation. Capital requirements limit
banks assumption of more leverage following their initial lossof capital, thereby forcing them to
sell more loans (columns 4 and 8). These sales then depressthe value of loans and other risky
assets further in order for depositors to be willi ng to aaquire the loans that banks must sell
(column 8), which costs banks a greaer share of their cgpital. Capital requirements, consequently,
can entail a comparatively large increase in the return on loans.

Therisk of disintermediation increases with capital requirements (see &so the discusson
of (8)). Inthese examples, when the capital requirement rises from zero to 10 percent, the steady-
state ratio of cgpital to assetsrises only 1 percentage point. Consequently, the difference between
banks' capital ratio and their cgpital requirement fallsfrom 16to 7 percentage points, thereby
reducing their cgpadty for coping with losses. Capital ratios typicaly do not increase @& much as
capital requirements, becaise banks assume more risk as their expeded return on capital increases
with the eguili brium return on loans.

Deposit insurance offers the benefit of alower cost of cepital at the risk of increasing its
volatility (Figures 5a and Sb). In the range of the least and most probable initial capital loses, the
cost of capital remains lowest with deposit insurance. However, larger losses entail the highest
cost of capital comparatively quickly with insurance, becaise these losses diminish banks' cepital

comparatively quickly as aresult of their greder leverage. As noted above, capital requirements
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do not mitigate this consequence of deposit insurance insteal, capital requirements tend to
increase interest rates even more quickly by causing banks to sell their loans soner, thereby
accéerating the dedine in the value of loans and banks' capital. To maintain comparatively low
and stable equili brium returns on risky asts over time, maaoemnomic policies that minimize, to
the degreepossble, the incidence of espedally large dropsin the prospedive return on
investments — a kind of implicit insurance— might complement the explicit insurance of

depositors acmunts.

Fixed Scde of Intermediation

The previous analysis assumes that banks ean their full rent on their proprietary assts
even when they shrink after they experience alossof cegpital. For small changes, this assumption
might be gpropriate, but a bank that shrinks too grealy might saaificeits franchise and its abili ty
to ean rents on its remaining asEts. In this case, abank that loses a significant share of its cepital
must cope ather by saaificing its rent or by retaining its assets, thereby assuming more risk asit
allowsits leverage to increase. When banks' potential lossof rentsis large compared to their loss
of capital, the previous analysis understates the risk they assume by issiing deposits.

For the following, once banks establish their scde of operation, their rents depend on their
ability to maintain their role. In this case, banks' cost of deposits depends not only on their risk of
losing capital in the aurrent period, but also on their risk of losses in the future. After ayea of
losses, the banks above sell oans in order to proted their remaining rent by maintaining an
accetable balance between their expeded return on cgpital and the volatility of this return. When

banks maintain their scae of operations, however, leverage rises after ayea of losss, and they
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become more vulnerable to subsequent losses. Banksin these arcumstances initially choose less
leverage so that a sequence of losesis lesslikely to threaen their rent. Their expeded lossof

rents, formerly defined by (5), becomes:

— prob(cgpital becomes deficient in periodt)
, ; /D.
& (L+1'S +(3+y)S +iS)

y = rent

(13

With afixed scde of operations, the provision of deposit insurance can reducethe st of
deposits by reducing y as well as eliminating d. Other things equal, deposit insuranceincreasesthe
probability of a bank’s recovery after it loses a share of its capital. Without insurance, losses that
reduceits capital also increase the excessrisk premium required by its depositorsin following
periods, which reduces the bank’s subsequent expeded return on capital and increases its risk of
eventualy having to shrink.

The excessrisk premiums for deposits and the proprietary asset are higher when banks
must maintain their scde of operations in order to retain their rent (Table 5, compared to Table
2). Even when banks do not assume much leverage (columns 1 through 4), their risk of losing
their rent rises sgnificantly. When banks' aversion to risk is lower, their leverage is greaer, and
their greder risk of losing their rent entails a significantly higher cost of funds, espedally when
banks are subjed to capital requirements (columns 5 through 8). Consequently, banks that must
maintain their scae of operationsin order to retain their rent assume lessleverage in the steady
state than did banks in the previous analysis. The fair deposit insurance premium, from the point

of view of the banks, therefore, islower than in the previous examples.
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Fixed Scde of Intermediation and the Lossof Wedth

When banks must maintain their scae of operationsin order to retain their rent, the
equili brium return on assts varies lesswith the lossof wedth, provided the losss are not
sufficiently gred to force banks to shrink. Returns rise eruptly oncethe lossof wedth forces
banks to sell their assets. Deposit insurance and capital requirements both tend to hasten this
disntermediation as the initial lossof wedth rises.

Banks gabilize eyuili brium returns and the value of assets when they tend to retain their
loans after they suffer alossof capital (Table 6 and Figures 6a and 6b). Without deposit insurance
and capital requirements (columns 1 and 5), yieldsrise little ammpared with the previous resultsin
which banks did not saaificetheir rent by shrinking (Table 4). After the value of asstsinitially
fals5 percent, the value of loans falls another 0.8 percent, and banks lose &out 30 percent of
their capital. The resulting increase in leverage increases both banks' expeded cash flow on
capital (defined as their return plus their implicit steady-state risk premium on deposits, y ) and
the volatility of their cash flow. Because the depositors' risk premium rises substantially compared
to the euili brium return on loans (seeTable 5), the expeded rate of cash flow on capital
increases comparatively little compared to its volatility. Consequently, the banks' probability of
surviving another five yeas falls considerably when the value of assets dedines as much as 5

percent.™

18 \When loses are suffici ently gred, the banks' sharehdders would achieve abetter risk-adjusted return on
capital by reducing their leverage, even thoughthey saaificetheir rent. The managers of banks, however, who gain less
and possbly saaifice more by shrinking, can be more inclined to maintain high leverage. In this case, capital
requirements can reduce the ayency problems that arise between a bank’ s managers and its claimhdders by al owing
claimhadders to intervene in management when the bank’ s leverage becomes too high (Dewatriport and Tirole 1993
1999).
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Deposit insurance reduces both equili brium returns and the increase in returns following a
lossof wedth, but diminishes banks odds of survival (columns 2 and 6). When the value of assts
fals5 percent, the value of loans falls only another 0.5 percent. Although depositors believe the
return on loans is more volatile, the price of loans falls comparatively little becaise loans acount
for asmaller share of depositors portfolios. Even though the value of loans is more stable with
insurance, banks lose more of their capital because they assume more leverage. Without deposit
insurance, the value of assets must fall as much as 18 percent before banks' losses are sufficiently
gred to entail a sharp increase in equili brium returns as they sell their loans; with insurance,
values ned fall only 15 percent. Although insurance dows banksto ean a higher rate of cash
flow by preventing their cost of deposits from rising very greatly, the volatility of banks cash flow
increases with their leverage. Because the expeded rate of cash flow does not increase sufficiently
to offset the alditional volatility of this flow, insurance further reduces banks' odds of surviving
another five yeas after the value of assets dedines.

Capital requirements improve banks odds of surviving when their losses are small; yet,
they also entail higher equili brium rates and increase the odds of returns’ rising abruptly (columns
3 and 7). When the value of asstsfalls 5 percent, the value of loans falls another 0.9 percent. The
price of loans falls more than in the previous cases becaise loans acount for alarger share of
depositors' portfolios. Even though the value of loans drops the most in this case, banks cepital
dedinesthe least because their leverage isrelatively low. Becaiuse this lower leverage limitsthe
volatility of banks cash flow, capital requirements sgnificantly increase banks odds of surviving

another five yeas after the value of assts dedinesin these caes.
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This benefit of capital requirements diminishes, however, as the magnitude of theinitial
lossof wedth increases, because caital requirements force banksto sell their loans oner. When
the value of assetsinitialy falls only 13 percent, banks must shrink, thereby causing the price of
loans to fall further which in turn forces banks to shrink further. The resulting disintermediation
entails a sharp increase in equili brium returns, which depresses the value of loans sufficiently to
cost banks their capital.

Thisrisk of disintermediation increases with capital requirements. Like the cae with a
flexible scde of operations, as banks reducetheir leverage their greaer risk of losing their rent is
offset by their profit from the increasing return on loans. Because banks' steady-state capital ratio
rises lessthan their capital requirement — in the aurrent example, when the capital requirement
rises 10 percentage points, the caital-asst ratio rises only 3 percentage points — greder cgpital
requirements tend to reduce banks cgpadty for coping with losses. With a 5-percent cepital
requirement, an initial 10-percent lossof wedth raises the alditional risk premium on loans less
than 3.5 percentage points (Figure 7). With a 10-percent requirement, the same initial losswould
raise this additional risk premium to over 7 percentage points as banks sl their loans. Whereas
initial losses must exceal 11 percent of wedth in order to predpitate disintermediation when
requirements are 5 percent, losses neal only exceal 7 percent of wedth when requirements are 10
percent.

The combination of capital requirements and deposit insurance makes the banking system
most vulnerable (Table 6, columns 4 and 8). With insurance done, banks could cope witha 10
percent lossof wedth by allowing their leverage to double (column 6), but capital requirements

do not allow banks © much leevay (column 8). A 10 percent lossof wedth forces banks to sell
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assets, which ultimately depresses the price of loans another 5.7 percent and extinguishes the

market value of banks' capital.

Flexible Capital Reguirements

Although capital requirements are intended to promote sound banks and capital markets,
the previous analysis indicates that fixed capital requirements can hasten disintermediation when
maaoeanomic events diminish very gredly the returns on the caital investments that badk
financial assts. In pradice, however, the design and enforcement of cegpital requirements are
more flexible than those examined above. When this flexibili ty allows banks to delay their sales of
loans during crises, capital requirements can promote financial stability when savers experience a
lossof wedth.

The design of capital requirements can limit banks' leverage without increasing so grealy
the risk of disintermediation. Progressve caital requirements, which have been common in
banking and insurance, impose several levels of “requirements’ (Benston and Kaufman 1988
1993 Kane 198%; Webb and Lilly 1994 Spong 1994 Cummins et al. 1994.'° The first is st
sufficiently high to entail banks maintaining relatively high cepital ratios. Banks that violate this
requirement incur the aosts of closer supervision, costs resulting from understandings imposed by
regulators or losses of credit ratings. As abank’s capital falls below progressvely lower

requirements, its regulators take greaer control over its adivities — suspending the payment of

19 Before recent laws and regulations formalized progressve capital requirements, supervisory and reguatory
adions effedively applied progressve requirements. The new regulations, to a degree recgnzed and codified
prevaili ng pradice (Peek and Rosengren 1997, Berger et a. 2000.
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dividends and fees, reviewing salaries and interest rates on deposits, and approving new isues of
liabili ties, all ocations of assets, and the use of cash flow. Before its capital is exhausted, the
regulators take full control and either sell or liquidate the bank. In this way, progressve caital
requirements can entail | everage that is nealy as conservative & that resulting from fixed capital
requirements, without forcing banks to maintain that leverage during a aisis.”®

Regulators aso can enforce caital requirements in a more flexible manner. For example,
they might not reaognize banks' full losses on at least a portion of their assts. By measuring
capital in thisway, regulators essentially reduce banks' nominal capital requirements. If banks
recaved thisleevay only during sufficiently severe financial crises, then this enforcement would
not diminish very grealy capital requirements’ influenceon benks' leverage & other times.*
Although a bank must shrink when its particular fortunes diminish its cgpital too gredly, the
adjustment of the banking system may be postponed when the e@nomy’ s fortunes deteriorate too
gredly.

Compared to having no capital requirements, flexible capital requirements raise average
risk premiums without making returns very much more stable. While flexible caital requirements
canraise average risk premiums on assets nealy as much as fixed requirements in the steady state,

returns are nealy as gable with flexible requirements as they are without capital requirements

0 This approach also raises agency problems. The incentives of regulators, espedally in crises, can coincide
more dosely with those of banks” managers than those of depositors (Kane 198%,b). It also increases the dfedive
premium for deposit insurance (Allen and Saunders 1993.

?! Forbearance duringa aisis does nat encourage abank to assume very much morerisk if aggregate aises
occur much lessfrequently than the bank’ s own potential crises. If the bank canna exped forbeaance very often when it
experiences difficulties, it will tendto resped the letter of stated capital requirements.
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during crises. Suppose regulators relax the 10-percent requirement so banks need not shrink until
their capital-asset ratio fallsto 3 percent when wedth falls sgnificantly (Figure 8). Without
deposit insurance, this leavay postpones disintermediation: Wedth must fall 18 percent initialy
with flexible requirements, instead of 17 percent in the asence of requirements. With insurance,
returnsrise druptly when initial losses exceal 12 percent of wedth whether banks are subjed to
flexible requirements or to no requirements. Flexible requirements would raise premiums lessif
banks possessed lessproprietary information or were more averse to risk. In this case, cepital
requirements would not reduce banks' leverage so greatly in the steady state, and any reduction in
their leverage would not raise equili brium returns o gredly. On the other hand, the drupt
increase in returns would be delayed longer if the minimum effedive capital requirement were

smaller.

V.  Summary and Conclusion

When the public is espedally wary of the potential returns on investments, intermediaries
can profit by issuing their own liabilities to the public in order to convey funds to investors on
better terms. The potential volume of this intermediation increases with the difference between
intermediaries’ perception of risk-adjusted returns on investments and that of the public. Yet, a
substantial differencein perceptions aso limitsintermediaries’ cgpadty to fulfill this potential.
When the public is relatively wary of the returns on intermediaries’ asts, it requires arisk
premium for holding their liabili ties, a premium that is excessve from the intermediaries’ point of
view and that rises with their leverage. Intermediaries also incur an implicit risk premium by

isauing liabilities: Their odds of losing a share of their capital and a share of their economic rent
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rise with their leverage. Together, these premiums ultimately arrest intermediation by diminishing
margins for profit.

Insurance can foster intermediation, thereby reducing the cost of funds for investors, by
eliminating the excessrisk premium that intermedaries pay to obtain funds from the public.
Although the model in this paper assumes that insurers can verify intermediaries’ assessments of
the returns on their assets, it also suggests that the mnsequences can be small when insurers
assssintermediaries a premium that istoo low, particularly if the government bads the insurers.
Even when intermediaries are not very averse to risk and their assts offer substantial excess
returns, their fair insurance premiums remain relatively low in this model because their dedining
risk-adjusted return on cagpital and their increasing risk of losing a share of their rent constrain
their leverage. Consequently, chegp insuranceis not a sufficient subsidy to encourage
intermediaries to asaume substantially more leverage and risk.

Although insurance generally reduces the returns required of assts and dminishes the
volatility of these returns, insurance dso increases an ecnomy’s odds of experiencing a financial
crisis. When the public’ s assesament of assts ghifts, insurance tends to stabilize euili brium
returns by stabili zing intermediaries cost of funds, provided that the aggregate value of wedth
does not fall too gredly at these times. By reducing the volatility of equili brium returns, insurance
also reduces the volatility of the market value of intermediaries cgpital, which reinforces their
ability to stabilize caital markets. However, with insurance the values of assts in credit markets
need not fall so gredly before they cost intermediaries alarge share of their capital, thereby
inducing them to shrink abruptly. The greaer incidence of crisesin this model arises not from

intermediaries’ taking excessve risk, but instead from their avoiding excessve risk —their attempt
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to maintain an optimal risk-adjusted return on cegpital and proted their rents by shrinking, which
can threden their solvency. Just as intermediation can reducethe st of capital significantly,
disintermediation can raise it substantially as the public’s assessments displacethose of
intermediaries in pricing assts.

Capita requirements generally increase intermediaries’ effedive st of funds, raise
equili brium returns, diminish intermediaries capadty for stabili zing returns, and increase the odds
of afinancial crisis when intermediaries must maintain their scde of operations in order to ean
their rent. As capital requirements induce intermediaries to reduce their leverage, they also induce
intermediaries to accept more risk of faili ng to satisfy their requirement, thereby diminishing their
leavay for managing their leverage, reducing their cgpadty to cope with losses, and exposing
their capital to greder risk. Consequently, intermediaries dirink more readily and returns can rise
more éruptly when the value of the investments bading their asstsfalls. This risk of
disintermediation increases with the magnitude of cgpital requirements. It also increases when
insuranceis combined with capital requirements.

In at least two important respeds the results in this paper understate the potential
frequency and magnitude of financial crises. First, the model assumes that intermediaries are
competitive ingtitutions for which marginal net returns equal average net returns. When
intermediaries are larger and more influential and they recognizethat their cost of funds and their
return on assets vary with the volume of their adivity, then they will tend to assume lessleverage
on average, and smaller shiftsin public assessnents can predpitate larger changes in their
marginal risk-adjusted return on cagpital. In this case, intermediaries might reducetheir leverage

more quickly when the public becomes more wary of the return on investments. Second, the
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results assume that neither the public’s nor the intermediaries assessments of the returns on assets
deteriorate & their prices fall. Consequently, disintermediation entails no increase in the st of
cgpital beyond that which occurs as assets are priced to shift from the portfolios of intermediaries
to the portfolios of the public.

Despite their risks, insurance and capital requirements have become common feaures of
regulatory policy. When the public’s knowledge of investmentsis sufficiently shallow or volatile,
insurance promises a lower cost of funds for intermediaries and a lower cost of capital for
investors when returns on investments generally fulfill expedations. Capital requirements also can
proted intermediaries by limiting the types of investment that ead might make. This limitation is
espedally important for regulators when at least some intermediaries’ assessments of investments
are themselves too shallow or volatile. These requirements also proted intermediaries when their
competition might make investments that seam ill-advised or excessve acording to their
industry’s norms. Moreover, capital requirements can benefit intermediaries shareholders by
limiting their agency risks: After experiencing substantial losses, shareholders eventually would
prefer their intermediary to shrink rather than expose their remaining capital to excessve risk,
while managers would be more inclined to maintain their operations as long as possble rather
than lose their positions, reputation, and influence.

A flexible design or enforcement of capital requirements can help stabilize caital markets,
but, compared to having no requirements, flexible requirements raise the average st of capital
without diminishing its volatility very gredly. When few intermediaries suffer substantial losses,
regulators may enforce stringent standards. During severe recessons, however, when substantial

losses are the norm, regulators may relax these standards. That forbeaance might encourage
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intermediaries to assume more risk is not avery grea concern when intermediaries are small
competitors, but this concern grows as they become more influential and their economy’ s well-
being depends too gredly on the hedth of ead. In thislast case, when intermediaries identify
their economy’ s fortunes too closely with their own, the stability of their ecnomy’ s financial
markets depends more strongly on its ability and the aility of itstrading partnersto support the
return on its investments.

When capital markets are not complete, the boundary between regulatory policy and
maaoeanomic policy is not very sharp. The level and cyclicd behavior of the ast of capital
depend on the regulations that govern intermediaries’ cgpadty to manage their risks. Insurance
and capital requirements ordinarily diminish the volatility of returns; yet, with broader effedive
insurance @verage and higher capital requirements for intermediaries, returns also are more likely
to jump in response to smaller maaoemnomic disturbances. Consequently, the stabili ty of
intermediaries and of returns on financial asts ultimately depends on the stability of returns on
investments as achieved by monetary and fisca policies. Maaoeanomic policy esentialy
underwrites the lower cost of cgpital promised by insurance and the seaurity promised by capital
requirements. The dependenceis mutual (Ecdes 1951, pp. 266-67):

.. .Clealy, if the [Federal Reserve] System is committed to a policy of monetary

ease in times of depresson, then bank-examination policies sould follow a smilar

commitment. Or if the System is committed to a policy of credit stringency in order to

curb an imminent inflation, then bank-examination policy should be brought in line

with that same intention. Neither adtion was possble, however, so long as

examinations were dso devised by the FDIC and the Comptroller, whose personnel

were disposed to follow the same policies regardlessof prevailing ecnomic
conditions.
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At times of incipient crises, even the distinction between maaoeanomic policy and
regulatory policy can become moot. When markets are not complete, the governments and central
banks of large, diversified economies esentialy become their ultimate intermediaries. Oncethe
cgpadty of private intermediariesis grained, their attempts to manage their risks prudently can
predpitate disintermediation and their insolvency. At these times, either by supporting the value of
intermediaries’ liabili ties through contributions of equity or loans or by diredly supporting the
value of assets, these intermediaries of last resort can mitigate systemic threas and support the
solvency of private intermediaries by preventing a substantial transfer of risky assets from their
portfoliosto the public (Thornton 1802 ch. 3, 4, 6, 7 and pp 28394, 303-10; Goodhart 1987,
1995 Humphrey 1986 Goodfriend and King 198§. These governments considerable capital —
their potential claim on their countries current and future income — allows them to ad asthe
ultimate lenders of last resort and insurers of assets values. Governments and central banksin
smaller, lessdiversified eamnomies, espedally those with relatively volatile returns on their capital
assets, have lesscapadty to support the return on investment or their intermediaries.
Consequently, the insurance and capital requirements that might normally allow their
intermediaries to attrad funds on favorable terms also can predpitate financial crises more realily

when assssnents of the returns on their investments deteriorate.
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Banks’ Rent (1)

Figure 1:
Additional Risk Premium for Loans (r3 - r2)

(contour map)
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Banks’ Rent (1)

Figure 2:
Additional Risk Premium for Loans with Deposit Insurance (r3—r2)

(contour map)
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Banks’ Rent (1)

Figure 3:

Additional Risk Premium for Loans with Capital Requirements (r?’—r2

(contour map)
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Banks’ Rent (1)
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Figure 4:
Additional Risk Premium for Loans with Deposit Insurance and Capital Requirements (r3—r2

(contour map)
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Yield Spread (in percent)
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Figure 5a:
Flexible Scale: Risk Premium on Nonproprietary Assets (

()\b:0.5 and >\d:3)

PRt

—— No Deposit Insurance, No Capital Requirements
— — Deposit Insurance, No Capital Requirements

* No Deposit Insurance, Capital Requirements

+ Deposit Insurance, Capital Requirements
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Yield Spread (in percent)

Figure 5b:
Flexible Scale: Risk Premium on Proprietary Assets (

()\b:0.5 and >\d:3)
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Yield Spread (in percent)
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Figure 6a:

Fixed Scale: Risk Premium on Nonproprietary Assets (r,—r,

—— No Deposit Insurance, No Capital Requirements
— — Deposit Insurance, No Capital Requirements

* No Deposit Insurance, Capital Requirements

+ Deposit Insurance, Capital Requirements
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Yield Spread (in percent)
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Figure 6b:

Fixed Scale: Additional Risk Premium on Proprietary Assets (r3—r2)

— No Deposit Insurance, No Capital Requirements
— — Deposit Insurance, No Capital Requirements

* No Deposit Insurance, Capital Requirements

+ Deposit Insurance, Capital Requirements

2 4 6 8 10 12 14
Depositors’ and Banks'’ Initial Loss of Wealth (in percent)

16

18

20



20

Figure 7
Fixed Scale — Additional Risk Premium on Proprietary Assets (r3—r2

(contour map)
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Figure 8:

Fixed Scale & Forbearance — Additonal Risk Premium on Proprietary Assets (r3—r2

—— No Deposit Insurance, No Capital Requirements
— — Deposit Insurance, No Capital Requirements

* No Deposit Insurance, Capital Requirements

+ Deposit Insurance, Capital Requirements
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