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Thisarticleintroducesa monopoalistically competitive model
of foreign lending in which both explicit and implicit fixed-
premium deposit insurance increase the degree to which
bank participation in relending to problem debtorsfalls
below its globally optimal level. This provides a channel
for fixed-premiumdeposit insuranceto inhibit credit exten-
sionin bad states, resulting in an increase in the expected
default percentage and an increase in the expected burden
on the deposit insurance institution.

Whilethe perverseincentives faced by banks due to fixed-
premium deposit insurance have been well-documented, !
the literature has largely ignored the potential of deposit
insurance to distort the organization of the banking indus-
try. This paper introduces a ssmple model to fill this gap,
in which fixed-premium deposit insurance playsarolein
determining the structure of bank lending. To the extent
that banking organization affectsthe ability of banksto act
in concert, the paper introduces a new channel through
which deposit insurance may have an adverse impact on
lending outcomes.

The impact of deposit insurance on bank behavior has
long been a source of concern to policymakers and re-
searchers. A largeliterature existswhich arguesthat fixed-
premium deposit insurance increases the riskiness of bank
lending portfolios (Kareken and Wallace 1978 Kareken
1986, Penati and Protopapadakis 1988, Jaffee 1989, Kane
1989, Duan, €t al., 1992). In addition, Penati and Protopa-
padakis argue that “implicit deposit insurance,” where regu-
lators merge rather than close failing banks out of concern
for the stability of the financial system, provides an addi-
tional subsidy. For example, from 1978 through 1984, only
20 percent of failed U.S. banks were closed. Moreover,
these were largely small banks, representing only 0.2 per-
cent of total deposits.

This paper demonstrates that the introduction of fixed-
premium deposit insurance, both explicit and implicit, can
magnify the degree to which credit extension is sub-optima
by increasing the number of banks participating in the lend-
ing package. The analysis is conducted through a monopo-
listically competitive two-period model of foreignlending,
introduced in Section 1.

Theinteresting decision in the two-period model comes
at theend of thefirst period. Banksare confronted with the
ability to increase the performance of their outstanding
loans by rolling over debt at terms that would not appear
to be profitable to unexposed creditors. However, thereare
positive spillovers associated with new lending, which im-
pliesthat the disparity between the magnitude of new lend-
ing and that which is globally optimal will be increasing
inthenumber of exposed banks. Theincentiveto avoid this

1. See Santomero (1984) for an extensive survey of thisliterature.
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public good problem limits the number of participating
banks in equilibrium. However, fixed-premium deposit
insurance mitigates this incentive, increasing the number
of participating banks and exacerbating the public good
problem. This reduces the expected percentage of debt serv-
ice, increasesthe probability of bank failure, and increases
the expected burden on the deposit insurance institution.
Simulation results bel ow indicate that fixed-premium de-
posit insurance can have arelatively large impact on default
probabilities.

While our qualitative results apply equally well to any
situation where externalities among creditors may exist,?
foreign lending provides aparticularly clean example of lend-
ing externalities across banks. In domestic lending situa-
tions, creditors can partially deal with anticipated future
renegotiation difficultiesthrough debt covenants and other
contract instruments® which are not binding in an interna
tional lending context. In addition, rescheduling negotia-
tionsininternational lending take place under the auspices
of the Paris Club, which applies the constraint of equal
sharing rules, such that all loans have equal seniority. Fi-
nally, episodes of perceived sub-optimal credit extension
are well documented in international lending, such as the
failure of the Baker Plan to deal with the Latin American
debt crisis (Cline 1989).

There is considerable evidence that the deposit insur-
ance subsidy affected bank incentives in foreign lending.
Event studies of the impact of the debt crisis in August
1982 on bank equity showed a consistently lower impact
on excess returns than would be suggested by the mag-
nitude of the news. For example, while uninsured bond
spreads over LIBOR soared from 2 percent in August 1982
to over 7 percent in November (Edwards 1986), there was
less than a 2 percent decline in the average annual excess
returns of banks exposed to Mexico (Schoder and V anku-
dre 1986, Bruner and Simms 1987, and Spiegel 1992).4
Similarly, James (1990) finds that changes in the value of
bank stock equity are smaller than exposure-weighted
movements in the secondary market prices of sovereign
debt would imply.

Thispaper isorganized asfollows: Section| reviewsthe
performance of commercial banks under the Baker Plan.
Section |1 then introduces our theoretical model. Theim-
pact of deposit insurance, both explicit and implicit, is ex-

2. See Bernanke (1991) for adiscussion of domestic “credit crunches.”
3. See, for example, Berlin and Mester (1992).

4. Beebe (1985) and Cornell and Shapiro (1986) show larger declines
over the long run, but their measures do not approach the magnitudes
observed in bond-spread movements.

amined in Section I1l. Section IV contains simulations
concerning the empirical predictions of the effects dis-
cussed in the theory. Section V concludes.

|. THE BAKER PLAN: 1986-1988

The “Baker Plan,” named for former Treasury Secretary
James Baker, provides one of the best recent examples of
collective action problems among international creditors.
Subsequent to Mexico' s suspension of payment on its ex-
ternal debt, anumber of countries experienced difficulties
in obtaining financing. The genera belief concerning the
difficultiesfaced by these countrieswasthat their problems
wereonesof “illiquidity” rather than*insolvency.” In other
words, if financing could be obtained to get countries
through a relatively difficult period, they would then be
ableto serviceall of their debts. Subsequent to this period
“... countries could grow their way out of debt and could
expand their exports enough to reduce their relative debt
burdensto level s compatible with areturn to normal credit
market access’ (Cline 1989 p. 177).

The Baker Plan called for commercial banks to extend
approximately $7 billion annually, or 2.5 percent of total
exposure, to fifteen highly indebted devel oping countries®
Cline (1989) claims that banks achieved capital flows of
approximately $13 billion over the Baker Plan period, or
about two-thirds of their $20 billion target.® It waswell un-
derstood at the time that the anticipated disbursements
from commercia banks under the plan were by no means
certain. Brainard (1987) suggested that banks needed to
understand how theinvolved government intended to man-
age the Baker Plan or “... increased officia lending will
merely substitute for reduced bank credits.”

In retrospect, the magnitude of actual flows during the
Baker Plan period seems even lower than Cline' s estimate.
Husain (1989) points out that whilethe IMF estimates that
commercia banks committed $16.4 billion in new money
and actually disbursed $15 billion—figures the commer-
cial banks themselves used to support their claims of hav-
ing come close to the Baker Plan targets—debtor country
data show that net new long-term financing to the highly
indebted countries amounted to only $4 billion (see Table
1). Moreover, if private nonguaranteed debt is taken into

5. Theoriginal countrieswere Algeria, China, Egypt, Greece, Hungary,
India, Indonesia, Malaysia, Pakistan, Poland, Portugal, Thailand, and
Turkey; Costa Ricaand Jamaica were added |ater.

6. Ironically, public sector capital flowstothe Baker nationsactually did
worse over the plan, falling by $4 billion annually. This occurred be-
cause of large decreasesin IMF and bilateral lending.



TABLE1

CoMMERCcIAL BAaNK LENDING TO HIGHLY INDEBTED
COUNTRIES UNDER THE BAKER PLAN
(Inbillions of US dollars)

1986 1987 1988 1986-1988
CONCERTED NEW MONEY
Commitments 8.3 24 5.6 16.4
Disbursements 3.2 5.7 6.0 15.0
CHANGE IN EXCHANGE RATE
Adjusted claims 35 0.6 20 6.1
NETDISBURSEMENTS 04 2.3 2.1 4.0

Source: Husain (1989)

account, there were net repayments to commercial banks
amounting to $2.4 billion. In no case did commercial
banks provide more net financing than they received inin-
terest payments. Husain also adds that “U.S. banks have
been most active in reducing their devel oping country ex-
posure. Between mid-1987 and the end of the third quarter
of 1988, these banks reduced their claims on al devel op-
ing countries by more than $20 billion. More than half of
this represented a reduction in claims on highly indebted
countries’ (p. 14).

In summary, the Baker Plan is an example of collective
action problems across commercial banks. It was gener-
aly perceived that increasing exposure in the aggregate
was desirablefrom the point of view of the exposed banks,
but individually each bank had the incentive to “free-ride”
on the efforts of the other creditors by not fulfilling itsdis-
bursement commitment. The result was that the level of
new money extended to the highly indebted nations was
sub-optimal from the aggregate creditor perspective. Be-
cause commercial banks faced incentive problemsin tak-
ing collective action, aresolution of thedebt crisisrequired
turning to voluntary methods, such as the “market-based
menu approach” associated with the Brady Plan (see Di-
wan and Spiegel 1994).

1. AMonNoproLisTicALLY COMPETITIVE
M oDEL oF BANK LENDING

Setup

In this section, we derive a forma model which exhibits
collective action problems similar to those encountered
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under the Baker Plan. There are three types of playersin
the model, a debtor nation government, a group of identi-
cal monopolistically competitive banks, and atomistic de-
positors. The extensive form of the model has five stages:
In the first stage, the magnitude of first-period lending by
individual banks, I;, and the number of banks participating
intheinitial lending package, n, are determined. Total first
period lending, L,, then equals nl,. Loans are assumed to
be short term, coming due at the end of the first period.”
For simplicity, al first-period lending is assumed to be
consumed. First-period output of the debtor nation, q;, is
determined in the second stage. In the third stage, banks
choose an amount of new lending |, so that total new lend-
ing L, = nl,. In the fourth stage, the debtor nation govern-
ment choosesits percentage of debt serviceon outstanding
first-period loans, 1, where 1, 00 [0,1]. Finally, second pe-
riod debtor nation output, g,, is determined in the fina
stage, which simultaneously determines the percentage of
debt service on outstanding second period lending, o,
where 1, J [0,1].

0, and g, are assumed to be exogenous independently
distributed random variables distributed uniformly on the
interval [0,1] .8 Total lending in each period is equal to the
number of banks participating in the lending package, n,
timesindividual bank lending, l,. Aswe show below, n will
be constant across periods. Let r; represent one plus the
contractual nominal rate of interest on the loan in period t
(t=1, 2). For simplicity, r; is taken as exogenous.® Conse-
guently, the outstanding obligation on period t loans at the
end of period t will be equal tor;nl..

7. Creditors might respond to future antici pated renegotiation problems
by lengthening the maturity of their debt contract (Sharpe 1991). In
practice, however, creditors responded to the increase in the perceived
riskiness of the highly indebted countries by shortening the maturity of
their loans. The lack of long-term lending may stem from equal-sharing,
since some of the benefits of extending a long-term loan would spill
over to short-term creditors.

8. We assume that g, and g, are independent for simplicity. This does
not drive the results below, but it does increase the parameter spacein
which relending to a problem debtor is an optimal response. If the two
were positively correlated, it would be more “likely” that relending
would be throwing good money after bad. Nevertheless, since the point
of the exerciseisto introduce an example where collective action prob-
lems may arise, this assumption is relatively innocuous.

The assumption of exogeneity of these output variablesis also made
for smplicity and drives none of the results below. However, allowing for
“debt overhang” effects, where indebtedness may affect output levels,
may also affect the desirability of relending in amore general model.

9. Itiswell known that allowing banksto choose both |, and r; would re-
sult in a multiplicity of equilibria. Holding r; constant is valid if the
debtor is credit constrained, which we assume for a problem interna-
tional debtor.
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Debtor Decisions

We assume that output is not storable and consumption
takes place at the end of each period. First period con-
sumption, c¢;, will equal output plus new lending minus
service on outstanding debt:

(1a) C =0 —Turl, + L.

Similarly, second period consumption is equal to second
period output minus service on outstanding second period
obligations:

(1b) C, =0 —ThhL,.

The debtor choosesTr, (t= 1, 2) to maximize utility. Debtor
utility, u,, isanincreasing function of current consumption
and a decreasing function of an exogenous “ default penalty,”

P(T):
) Uy =U[c,P(mM]; (t=1,2).

where U>0, U,.<0, U, =0, Up<0, Upp<0, P,<0, P;<0, and
U, = 0. P(11) is decreasing in the percentage of debt serv-
ice and isintended to represent the discounted costs of de-
fault.2°In the Appendix, we show that maximization of (2)
subject to (1a) and (1b) impliesthat the debtor’ sfirst-period
decision satisfies the triple:

(33) T4 =14 (G L1 L),

where d1,/0q,>0, drt,/0dL <0, 011,/0L,>0, and the debtor’s
second-period decision satisfies:

(3b) = T[; (q2 !L2)1

where 01,/00,>0, 0T%/0L,<0. Note that the expected per-
centage of debt service on outstanding first-period loansis
increasing in second-period lending. Thisraisesthe possi-
bility of profitable rescheduling by exposed creditors, as
we show below.

Deposit Rates

Definer, (t = 1, 2) asone plustherisk-freerate of inter-
est. Depositors are risk neutral and atomistic and have the
right to remove deposits after each period. They therefore
require an expected return equal to r,. Define g (t = 1, 2)

10. The default penalty is needed to generate positive lending in equi-
librium, but its specification does not drive our results. Default penal -
tiesin sovereign lending have been motivated by loss of future access
to capital markets (Eaton and Gersovitz 1981), seizure of assets (Bulow
and Rogoff 1989), or loss of reputation (Grossman and VVan Huyk 1988).
Lindert and Morton (1989) show that the ex-post rate of return on sov-
ereign lending has historically been competitive, implying that the per-
ception of a penalty for default exists.

astheprobability of bankruptcy by therepresentative cred-
itor in period t. Note that since g, isdistributed uniform on
the unit interval, gf also represents the minimum realiza-
tion of g, which leaves the creditor solvent. Uninsured de-
positorswill therefore require anominal rate of interest on
uninsured deposits equal tor;/(1 — gf) in period t. Define
T, T 0 [0,1], asthe share of bank deposits that are insured
by the deposit insurance institution of the commercial
bank, taken as exogenous.'! Finally, define y; as one plus
the average rate of interest paid by the representative com-
mercial bank on deposits. y; will satisfy:

(4) v=r{(1-0/(1-¢d) +1; (t=1,2).

Notethat y; isincreasing in gf and decreasing in 1. To
the extent that deposits are uninsured, the averagerate paid
to depositors will be increasing in the the probability of
bankruptcy, g8 However, to the extent that deposits are in-
sulated from loss through deposit-insurance, the sensitiv-
ity of y; to g2 is diminished.

Creditors

There are assumed to be alarge number of homogeneous
potential creditors who have identical portfolios of non-
debtor-nation loanswith face values of &, that pay nominal
interest equal to p;. Both a, and p; are assumed to be in-
variant with respect to the lending decisions towards the
debtor nation and deterministic. Given |, and v, the credi-
tor financesitslending by issuing (a; + |,) inliabilities. The
creditor’ sreturn in period t satisfies:

©) R=pa+ il —y(a+1l), (t=12).

We assumethat bankshavelimited liability and that reg-
ulators close banksin the event that a bank shows negative
net worth in either period. We examine the case where regu-
lators merge failing banks under some circumstances bel ow.
For simplicity, we assume banks do not retain earnings.
Consequently, a bank failsif R, falls below zero in either
period.

Second Period Lending Decision

To insure sub-game perfection, we begin with the sec-
ond period creditor decision. In the second period, credi-
tors choose their individual amount of new lending, >,
taking other creditors’ new lending as given. Given the po-

11.Generdizing the model by alowing depositorsto increaset by “bro-
kering” deposits across a number of banks would actually strengthen
the results below by providing an additional incentive for an increase
in the number of banks.



tential for sub-optimal levels of credit extension we derive
below, only one lender would emerge per nation in the ab-
sence of incentives for banks to avoid taking on the entire
lending package. However, lending to debtor nationsis usu-
aly broken up over alarge number of banks. To accom-
modate this empirical fact, we assume that banks are
risk-averse and that the riskiness of their asset portfoliois
increasing in bank exposure to the debtor nation. Under this
assumption, we specify the value function of creditorsin
period 2, Q,, as increasing in the returns on bank opera-
tions and decreasing in bank risk, ,, where o, is an in-
creasing function of ﬁ o,=0(ly) (t=1, 2). Inperiod 2,Q,
satisfies:

(6) Q, = Qy[Ro(l,)]

whereR=R; + (1/ry)R, and Qz>0, Q,<0, Qg, =0, 5, >0.

Consider a representative exposed creditor who ex-
tended aloan equal to I, in the first period. Subsequent to
the redlization of g, the creditor’s decision problem is to
choose the val ue of [, which maximizesthe expected value
of Q,. The creditor’ sfirst-order condition satisfies:'?

& l
() 09, Iy F1|1"‘i 0,1, = Y2 +%F2|D2

oR EPL, r, 8 oL,
d L
—aél (a + IDZ)%EE
09, 90

00 EIEZ_
=0.

Thefirst term in equation (7) reflectsthe sum of pecuniary
benefitsin both first- and second-period earnings of anin-
creaseinl, onthe margin. Thefirst portion of that term re-
flects the positive impact on outstanding loans, while the
second term reflects the impact on second-period loans.
The overall sign of this term is ambiguous because of the
second term in equation (7). If banks are sufficiently risk-
averse, they will cease lending to the debtor at apoint which
leavesit profitable for some new entry to occur in the sec-
ond period. Sincethiswould greatly complicatethe model,
werulethisout. Thisrequiresthe parameter restriction that
the positive impact on the margin to an exposed creditor
exceeds the adverse impact of theincreaseinrisk, i.e.,

12. Equation (7) is ssimplified by noting that on the margin 6n;/6f =
om/oL, (t=1,2).
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&ﬂf| +% ao >O
R, o o,

Satisfaction of this restriction leaves the rate of return on
second-period lending lessthan zero and the number of ex-
posed creditors in the second period unchanged at n.

The creditor aso considers the impact on its deposit
rate, y,, when makingitsnew lending decision. Wedemon-
strate in the Appendix that the second-period deposit rate,
Yo, isatriple:

(8) Y2 = Vol L),

where dy,/0(,>0, dy,/dL,>0, and dy,/d1<0. We also con-
duct the comparative static exercises for (7) and demon-
strate that the individual bank’ s second-periodlendingisa
quadruple:

(9) =Ly L),

wherel; (t = 1, 2) representsan individual bank’ s choice of
|,, taking the decisions of other banks as given and df,/d1,>0,
ol,/aL,>0, df,/0L,<0, and af,/aT>0.

Equation (9) is derived as the optimum lending choice
for an individual bank taking the lending choices of other
banks as given. However, in equilibrium L, = nl,. Substi-
tuting for L, in (9), and recalling that dl./dL,<0, we obtain
the quadruple:

(10) f, = (,LynT).

where af,/on<0.

Second-period lending isincreasing in the magnitude of
first-period lending because first-period debt serviceisin-
creasing in second-period lending. Consequently, banks
have an incentive to engage in “conciliatory relending” by
rolling over a portion of the outstanding debt to decrease
the magnitude of firs-period default. The greater isabank’s
exposure, the greater are the benefits from a unit increase
in Ty and the greater is the magnitude of relending per
bank. An individua bank’s second-period lending is de-
creasing in the total magnitude of outstanding first-period
lending, however, because the degree to which abank ben-
efits from its own relending efforts is decreased by the
amount of outstanding claims on the debtor. In equation
(20), second period relending is decreasing in n, the total
number of creditors, because the positive first-period ef-
fects of relending diminish as the magnitude of hew lending
increases, while the negative effects on expected second-
period returns are enhanced. Finally, the magnitude of sec-
ond period lending per bank isincreasing in the share of
insured deposits. Deposit insurance makesit less costly to
engage in conciliatory relending. Consequently, holding
al dseequd, abank would be more willing to engage in con-
ciliatory relending the larger isthe share of insured deposits.
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Comparison with a Globally Optimal Solution

Finally, we comparethe creditor’s solution with onewhich
would be globally optimal across creditors. The solution
that would maximize global creditor profitswould satisfy:

1y QoM

R L,
10 ot
+ —0OLlh- VY, +—=
rzgzrz Y2 oL,
ay, il
- na,+ L) [L
—a}éz-( L
, 92,
00 FFZ_
= 0.
Rearranging terms, we obtain:
U
(120 Loz 9%y r
oR H L, oL,
%2 (a9 Dr, T
- +
ai, (& 2)Er2

The first bracketed term can be signed as positive by (7),
since the other termsin (7) are negative.

Comparing equations (12) and (7), we can see the source
of the sub-optimality of lending by the individual bank
from the global point of view of creditors. The individual
bank’ s first-order condition accounts for the positive im-
pact of new lending on the rate of return on his outstand-
ing loans. However, he does not consider the positive
spilloversto other outstanding creditors. To seethisclearly,
note that the positive impact on an individual bank’s prof-
its from new lending in equation (12) is multiplied by n,
the number of banks in the lending package, while this
number is only multiplied by onein the individual bank’s
decision in equation (7). Consequently, the individual
bank’ slevel of new lending is sub-optimal and the dispar-
ity between the individual solution and the globally opti-
mal solution among creditorsasagroupisincreasinginn.

However, we should point out that the socially optimal
outcome would be the one that would emerge without fixed-
premium deposit insurance, rather than one which induced
the globally optimal level of second-period lending. The op-
timal allocation will include some degree of sub-optimal
second-period lending because of bank risk-aversion. This
outcome could aternatively be achieved by charging banks
a variable premium equal to the expected liability of the
depodit insurance ingtitution. Nevertheless, while such a pol-
icy may be optimal ex ante, it may not be time-consistent
ex post since regulators will wish to enhance second-period
credit extension.

[11. EQUILIBRIUM UNDER
DePosIT INSURANCE

Equilibrium under Explicit Deposit Insurance

Given the expected second-period responses derived above,
we now computethefirst-period values of f, and n. Wepro-
ceed under the assumption that a collective action problem
exists among creditors, i.e., that the percentage of first-period
debt serviceis decreasing in n. The conditions for thisin
nocuous assumption are derived in the Appendix. Under
this assumption, we demonstrate in the Appendix that the
first-period deposit rate, v,, isaquadruple:

(13 Y11= Yl(r 11,n,1),

where dy;/0(,>0, dy,/d1,;>0, dy,/dn>0, and dy,/d1<0.

The bank’s cost of fundsisincreasing in |, (and f;) and
n because increases in both raise the stock of outstanding
debt and lower the expected percentage of debt service. In
addition, increases in n exacerbate the public good problem
associated with new lending. However, deposit insurance,
by insulating a portion T from bankruptcy risk, reducesthe
sensitivity of depositor interest rates to the probability of
creditor bankruptcy. Hence 02y,/0ndt<0, aswe show inthe
appendix.

In the first period, participating creditors choose the
value of [, which maximize expected returns subject to lim-
iting their risk exposure, taking the actions of other credi-
tors as given. Similar to our assumption above, we specify
the value function of creditorsin period 1, Q,, asincreas-
ing in the returns on bank operations and decreasing in
bank risk on both periods, 0, and 0,, whereo, (t=1, 2) is
an increasing function of [;;

(14) Q, = Qy[Ra(l).o()] .
The participating creditor’ s first-order condition satisfies:



(15) "Ql F+n1r1 V- —%—(aﬁ )

10 T[2 ) 0 af, O
=0 |D— Y9k A
+ , Eﬂzrz —%" (at+ly) g o, T
, 909, 90, 99, 3o al,

0 o, do dl, _F"

=0.

In addition to the maximization decisions of the indi-
vidual banks, monopolistic competition among bankswith
freeentry will lead to zero expected “valuefunction” prof-
itsfor participating banksin each period. Let Q" equal the
expected value function for the representative bank if it
choosesnot to enter. Competition acrossbanksinsuresthat
banks will continue to enter until:

(16) Q=Q,.

We therefore define a competitive equilibrium satisfy-
ing the assumptions above by the solutions f; and i which
represent the maximum level of nf; which satisfies equa-
tions (15) and (16) with equality. See Figure 1. Despitethe
fact that both curves are downward-doping, the initia equi-

FIGURE 1

INITIAL EQUILIBRIUM
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librium is the standard one in monopolistic competition
models, with one equation representing the individual
lenders profit maximization decision, the“MM curve,” and
one equation representing a zero-profit condition, the“ZZ
curve.” Note that both curves are functions of the share of
insured deposits T.

To demonstratetheimpact of deposit insurance, we con-
duct a comparative static exercise on the parameter 1. One
can consider theintroduction of deposit insuranceasadis-
creteincreaseint from azerolevel, which our analysis ap-
proximates. The comparative statics of the model satisfy:

2 0o C
an @Ql/aﬁ G QllaﬁanD Daﬁ/ar :
@9Q,/0, 0Q/on  HHon/at E

_0- &Q /ol ot :

g oQlot  H

Wesignthetermsinthe Appendix. Aswesuggested above,
the deposit insurance subsidy affects the equilibrium
through two channels: First, the subsidy increases total
lending; second, banks have less incentive to organize the
lending package in aform conducive to collective action.
See Figure 2. Anincreasein 1 shifts out both curves. The

FIGURE 2

CoMPARATIVE STATIC RESULTS
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zero-profit condition (ZZ) curve shifts out because, hold-
ing all else equal, an increase in the share of deposit in-
surance increases the returns from lending. Given any
value of |, thisimplies an increase in n to return to zero
profits. The MM curve shifts out because holding n con-
stant, the reduction in deposit rates leads each bank to
make a larger initial loan, resulting in an increase in |,.
However, our comparative static exercise indicates that in
equilibrium an/ot >0 and that dl,/dt = 0. In other words,
all of theincrease in lending stems from entry rather than
increases in individual bank lending. Note that this result
magnifies the degree to which second-period lending falls
below the global optimum.

Liability of the Deposit Insurance Institution

Define the expected liability of the deposit insurance in-
stitution from exposure to the debtor nation in period t as
;. Y, satisfies:

(18) P =1tgBnl, (t=1,2).
Differentiating ), with respect to T yields:
(19) oy, /ot = qBnl; + 1qBf; (An/aT)
+1nl; (09B/n)(dn/aT) > 0,
where:
(0gB/on)(an/aT)
= — [(@TR/An)(dn/oT)Ty[1]/(dTe/0q)T
> 0.

Equation (19) shows that an increase in T unambig-
uously increases the expected liability of the deposit in-
surance ingtitution. The first term captures the direct effect:
Given the exposure of banks and the expected probability
of bankruptcy, an increase in T will increase the expected
liability of the deposit insurance institution. However, the
other two terms are also positive. The second term shows
that fixed-premium deposit insurance gives banks an in-
centive to increase their lending, all of which comes from
an increase in n. The third term reflects the impact of de-
posit insurance on the probability of bankruptcy, g213 This
term isenhanced in our model by the public good problem
associated with relending.

13. Note that the impact of changes in y, on the probability of bank-
ruptcy does not affect Y, because they already reflect aliability of the
deposit insurance institution.

“Implicit Deposit Insurance”

Finally, we examine the implications of extending deposit
insuranceto insure “implicitly” some uninsured bank depos-
its. Intheir discussion of implicit deposit insurance, Penati
and Protopapadakis (1988) claim that regulators distin-
guish between two types of loans: “loca loans,” whose fail-
ure only harms exposed banks, and “ system-threatening”
loans, whose failure would threaten the stability of the
banking system and the solvency of the deposit insurance
ingtitution. They respond to alocal 1oan default by closing
failing banks, whilethey respond to systemic |oan defaults
by merging failing bankswith other banks. The salient dis-
tinction is that uninsured deposits are carried at par sub-
sequent to a merger, while uninsured deposits in closed
banks lose their value.

Assessing theimpact of implicit deposit insurance on bank-
ing organi zation requires specification of the criterion used
by the bank regulators in identifying “ system-threatening
loans.” Penati and Protopapadakis (1988) took this desig-
nation asexogenous. Here, we endogeni zethecriterion and
show that the equilibrium can be affected by the criterion
used by regulators to identify system-threatening loans.

Define p, as the probability that uninsured deposits will
be carried at par subsequent to abank failure, where 0 < p,
< 1. For simplicity, we assumethat the risk associated with
uncertainty concerning the policy rule is diversifiable, so
that it does not affect the value of 0. Suppose that pyisan
increasing function of total exposure to the debtor, p, =
py(nl;). Define E(t) as the expected total share of bank de-
posits subject to deposit insurance, either explicit or im-
plicit. E(1) satisfies:

(20) E(t) =T + p(nly)(1-1).

Equation (20) identifies the link between the equilib-
rium lending decision and the probability of implicit in-
surance. Implicit deposit insurance gives banks an incentive
to tailor the lending package in a way that enhances the
probability that the deposit insurance ingtitution will merge
rather than close afailing bank.

To examine the impact of an increasein the importance
of implicit deposit insurance under this criterion, we as-
sume that p, islinear in the magnitude of first-period lend-
ing: p, = &(nl,).> We then can examine the implications of
an increase in & as an example of an increase in the sensi-

14. Penati and Protopapadakis (1988) suggested alternatively that the
probability that loans are implicitly insured may be increasing in the
number of banks irnvolved in thelending package, so that p, = py(n). The
qualitative results under this aternative criterion would be identical.
15. Since 0<p,<1, this linear specification must be considered as alo-
cal approximation to a non-linear function.



tivity of the probability of a bail-out by the deposit insur-
anceingtitution to nl,. The comparative statics of themodel
satisfy:

2 0O L
1) @Ql/afl azol/aﬁanD Daﬁ/aé :
@O, /0l 0Q,/on  HHon/d5 E
_o- &Q, /01,05 -
H-oqies  H

where the first matrix has the same signs as above.

We show inthe Appendix that the comparative static so-
lutions are an/d3>0 and 9f;/03 = 0. nisincreasing in & for
two reasons. First, anincreasein 9, holding the number of
banks in the system constant, represents an increase in the
expected share of deposits covered by the deposit insur-
ance institution. Consequently, this directly reduces bank
costs and induces additional lending through increasesin
n. In addition, increasing national exposure through anin-
crease in n increases the probability that regulators merge
rather than close failing banks, reducing deposit rates. In
other words, implicit deposit insurance rewards banks for
organizing themselves in a system-threatening manner by
increasing the probability of a deposit insurance institu-
tion bail-out.

V. SMULATIONS

To examine the potential importance of both explicit and
implicit deposit insurance, we use numerical simulations.
Thisrequires the assumption of specific functional forms.
To make the simulations realistic, we choose parameter
values which would be profitable for the banks ex-ante.
However, to allow for an analytic solution, welinearize the
relationshipsbetween thelevel of lending and the expected
percentage of debt service:

m, = 1 - (0.002Ml,)

and the impact of first-period loans on the second-period
returns:

E(T,l,—V,) = — 0.05[1 — (0.001l, ).

The magnitudes of these specifications were chosentoin-
sure an interior solution for the probability of default be-
tween 0 and 1. Moreover, we assume that the creditor has
a mean-variance value function and that the variance of
profits is linear in exposure to the debtor, with @ repre-
senting creditor sensitivity to exposure:

o(ly) =dl..

We assume that the expected probability of bankruptcy
is equal to one minus the expected level of debt service.
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Thissimplifiesy;:

Y=+ [(0(A-m] (1=1,2).

The share of explicit deposit insurance isassumed to be
roughly equal to T = 0.65.1° The specifications of the other
exogenous parameters are: r, = 1.10;r; =1, = 1.20. Under
the “implicit deposit insurance” regime, we assume that the
expected percentage of insured depositsis equal to:'’

1= 0.65 + (0.01Ml,).

Given these specifications, simulations were run for a
variety of possible values of @under four dternative regimes:
(2) no deposit insurance, (2) explicit deposit insurance, (3)
explicitandimplicit deposit insurance, and (4) 100 percent
deposit insurance. The results are reported in Table 2 for
various values of ¢. The introduction of deposit insurance
resultsin an increase in the number of banksin the system,
adecrease in the expected percentage of debt service, and
an increase in the expected burden on the deposit insur-
ance institution as a percentage of outstanding loans.

Our results imply that the introduction of explicit de-
posit insurance brings an expected loss to the deposit insur-
ance indtitution of 2.1 percent of outstanding loans. Moving
to 100 percent deposit insurance almost doubles the ex-
pected burden to 4 percent of outstanding loans. Note that
these expected liabilities were obtained under parameter
values for which lending to the debtor nation is profitable
ex ante for creditors?®

V. CoNCLUSION

In this paper, we examined the implications of fixed-premium
deposit insurance in aforeign lending model where resched-
uling exhibits positive spillovers across creditors. Our re-
sults show that deposit insurance raises the number of banks
participating in the lending package through three chan-
nels: First, deposit insurance acts as asubsidy on lending;
second, deposit insurance weakensthe degreeto which the
market induces banks to organize in a manner that will
minimize the public good problem associ ated with relend-
ing to aproblem debtor; finally, implicit deposit insurance
removes much of the remaining liability side of the bank
balance sheet from a private regulating role. Moreover, if

16. This share corresponds to that which existed on average from 1980
t0 1985 according to Penati and Protopapadakis (1988).

17. These parameters have been chosen to insure that O<t<1.

18. The surprising result that the number of banks in the system actu-
aly declineswith increasesin ¢ stems from the zero-profit condition.
Since increases in @ make lending less profitable, and individual bank
lending remains constant, exit must occur for profits to return to zero.
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TABLE 2
SIMULATION RESULTS
[0} n (N E(m) E(Yq/nly)
(1) No DeposIT INSURANCE
0.00 11.01 1.01 0.98 —
0.00 10.78 1.01 0.98 —
0.01 8.98 1.01 0.98 —
0.02 6.74 1.00 0.99 —
(2) ExpLiciT DEPOSIT INSURANCE (T = 0.65)
0.00 15.56 1.01 0.97 0.02
0.00 15.24 1.01 0.97 0.02
0.01 12.70 101 0.97 0.02
0.02 9.52 1.00 0.98 0.01
(3) ExpLicIT PLus IMPLICIT DEPOSIT INSURANCE
0.00 17.52 101 0.97 0.03
0.00 17.12 1.01 0.97 0.03
0.01 13.94 1.01 0.97 0.02
0.02 1019 1.01 0.98 0.02
(4) 100 PercenT DEPOSIT INSURANCE
0.00 20.00 1.01 0.96 0.04
0.00 19.59 1.01 0.97 0.04
0.01 16.33 1.01 0.97 0.03
0.02 12.25 1.01 0.98 0.03

the deposit insurance institution’s appraisal of the degree
of systemic risk inalending package is endogenous, banks
will be rewarded for organizing themselves in a manner
that enhances the probability of a bail-out.

Both private creditors and government officials of lend-
ing and borrowing countries have argued that the level of
loan provision to the highly indebted countries during the
debt crisis was sub-optimal from the point of view of thein-
dustry as awhole. Previous discussions explain underlend-
ing through “herd behavior” followed by banks (Herring
and Guttentag 1985). This paper shows that sub-optimally
large levels of banking “diffusion,” rationally introduced
to avoid firm risk and take advantage of fixed-premium de-
posit insurance, may exacerbate the degree to which credit
extensions are sub-optimal, providing an alternative ex-
planation to herd behavior.

APPENDIX

I. Derivation of (3a) and (3b)

The first-order condition from equation (2) satisfies:
—-U'rL, + (0U/OP)(0P/OTY) =0; (t=1,2)

where U’ representsdU/oc;. Totally differentiatingwithre-
spect to Ty and qy, Ly, and L, yields:

dry/dg, = UFLy/(d2U/drg) > 0
dT[]_/dLl = r_]_(U'— U"Hll‘_lLl)/(dZU/dﬂf) <0
dry/dL, = U"RL/(d2U/drd) > 0

dry/dn = drg/dL.

Taking thefirst-order condition from (2) and totally dif-
ferentiating with respect to 1, and g, and L, yields:

dre/dg, = U'GL,/(d2U/dR) > 0

dm/dL, = (U’ — U"'F,L,)/(d?U/dm3) < O.

[1. Second-Period Deposit Rates

By eguation (5) and the fact that g, is distributed uniform
on the unit interval, g5 satisfies:

(a8 ’Lz)r_zrz —Yo(ag + r2) + P28, =0.

Totally differentiating with respect to g5 and y,, L,, and
f, yields:

dag/dy, = (a, + [,)/(aT6/00,) Tol, > 0
dg/dL, = — (ATL/AL) I/ (ATL/dgL) Ll > 0

daB/dl, = — [(OTL/ALY) T, + TLr — Vo] /(ORI ol

By equation (7), qu?/dIA2 is of ambiguous sign because
of firmrisk-aversion. Intuitively, the ambiguity stemsfrom
the possibility that firms are sufficiently risk-averse that
additional second-term loans are privately (as opposed to
globally among creditors as awhole) profitable. Since we
are interested in the case where bank lending falls below
its optimum, we rule out this possibility. We proceed un-
der the assumption that the numerator of that expression
isnegative, i.e., that profits on second-period loans, ne-
glecting their impact on first period debt service, are neg-
ative. This leaves the entire expression positive, implying
that additional bank lending raisesthe possibility of future
bankruptcy.



Totally differentiating (4) with respect to y, and [, L,
and T and simplifying, we then obtain:

dy,/df; = (398/0l){ [(1-§)r (1-1)] - (9a/dy,)} > O
dy,/dL, = (9q5/0L){ [(1-05)*/r(1-1)] — (005/0Y,)} > O

dy,/dt = — PR [(1-a)/r,] — [(3-1)/(1-05)](9a8/0Y,)} <O,

since the denominators of all three are positive when re-
turns to depositors are increasing in v,.

I11. Comparative Statics Concerning
Second-Period Lending Decisions

Totally differentiating thefirst-order condition from (6)
yields:

di,/df; = — (32Q,/0(,0(,)/(92Q/0(3).

By the second-order condition, the denominator is nega-
tive so that:

Sgn[df,/df;] = Sgn[a2Q/aff;].
By (7):

2 o
Sign[sz/dPl]=SignEOR g; %}:—r}ﬁ 10,
2Y 1

where 821,/0L,0(; >0 from our solution for aT/dL, above.
Asabove, Sgn[dl,/dL,] = Sign[azQ/afzaLl]. By (7):

Sgn[dPZ/dLl]zs;gn& AL § 15<o

HoR dL,dL,

where 021,/dL,0L, <0 from our solution for aTL,/dL, above.
Similarly, Sgn[df,/dL,] = Sign[02Q/al,0L,]. By (7):

Do O _ Do,00%n
S = Sgn%2 g2y |
M S, B S Hor g
1 Uor, . 6112_
il I
r, GoL, v+6L22
- ;aF'ZVZ_ (a* Fz) ED< 0.
oloL, i

Similarly, Sgn[df,/dt] = Sgn[82Q/0(,d1]. By (7):

0 ¢°Q D D | 0Q, Loy,

SO ESTer g @ R Ear

O
A +,)dr, >0,
_aniTr(az z)szE
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where 82y,/0(,0T <0 from our solutions for dy,/df, above.
Finally, Sgn[df./dn] = Sign[82Q/a(,0n]. By (7):

0 9%Q D g 692 a o
EaFan il gaR gal_ an 't
100m, . _dy, 3%, nis
+—= Lz _ +1,) OL
rﬁan 2" on aL,on (@ Z)Q
<0.

IV. First-Period Deposit Rates

By equation (5) and the fact that g, is distributed uniform
on the unit interval, qf satisfies:

(8, Ly, LTy —ya(ay + ) + pray = 0.
Totally differentiating (5) with respect to g8 and [, yields:
dgB/dl, = - [(em/of)Tyf;
+ Ty -Y1]/(0T/0g) THfy > 0

inthe range in which positive lending takes place since the
individual bank returns on first-period lending must be
positive in the presence of bank risk-aversion. Totally dif-
ferentiating (4) with respect to'y; and f; then yields:

dy,/df; = @aB/aly){[(1-B)Zry(1-1)]
— (9q/ay)} > 0.

As above, the denominator of these termsis positive in
the relevant range where returns to depositors are increas-

inginys;.
Totally differentiating (5) with respect tog? and |, yields:

dg/dl, = — n(@TL/L,)/(dT/dqy) > O,

since dty /0L, < 0 as shown abowve. Totally differentiating
(4) with respect toy, and f; then yields:

dyy/dl; = (909/0L )/ [(1-0F)%r(1-1)]
— (0GB/dy)} > .

Takingl, asgiven, totaly differentiating the debtor’ sfirst-
order condition from (2) (shown abowe) with respect to
Thand nyields:

dmy/dn = (dm,/dL,)(dL,/dn) + (dm/dL,)(dL,/dn).
Substituting, recalling that L, = nl, ,
dmy/dn =ryl;, (U'—=U"myr,L,)/(d?U/dTE)
+U""r,L,/(d?2U/dg)[l, + n(dl,/dn)],
where dl,/dn < 0 as shown above. Simplifying:
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dry/dn = {l,U’'— U"L [y,
— I, — n(dl,/dn)]}>/(d?U/dre).

This term is of ambiguous sign because it is unclear
whether an increase inn resultsin an increase or decrease
in second-period lending, which has a positive impact on
first-period debt service. The ambiguity correspondsto the
fact that an increase in n results in decreased lending per
bank, but more banks in the lending package. We proceed
under the assumption that a collective action problem ex-
ists, i.e., that anincreasein n resultsin adecreasein first-
period debt service. Thisrequiresthat the aboveexpression
be negative. Under this condition, totally differentiating
(5) with respect to gf and nyields:

dg®/dn = — n(0my/an)/(dt,/dq,) > O.

Totally differentiating (4) with respect toy, and n then
yields:

dy/dn = (00/on){ [(1-aF)%/r,(1-1)] - (90f/dy,)} > O.
Moreover, note that:
_ —(0ag/on)[(1-af)*/r1(1-1)7]
([0, (1-1)] — (00%/0y,)}? )

Finally, totally differentiating (4) with respect toy; and T
yields:

92y,/0naT

dyy/dt = — a2 [(1-0f)/r4]
— [(-0)/(1-qp)] (0qz/oy,)} <O.

V. First-Period Equilibrium

Insigning (17), by thefirst-order cAondition, agl/af =0.By

the second-order condition, 3%Q,/012 < 0. By (15),0%Q,/0l,0n
satisfies:

#Q,  0Q, Wotm . om o _ .

= AL LY.

olon ~ oR goL2 't oL, 't

- %<al+Pl)+B%ze_%
2

_ 0%y, oL, aiJ2
FZ araL, @ aurl) 3 dan @, "
U o1t _ 0 L
+ Enz Y, * T[Z F - —F'yz—(az"' Fz) E

which isof ambiguous sign. A sufficient but not necessary
condition for the expression to be negative is that dL,0n >
0. In other words, despite the fact that each bank lendsless
inthefinal period, theincreasein the number of banksim-
pliesthat the total lesel of new lending increases. We pro-
ceed by accepting this condition, under which the entire
expression can be signed as negative.
By (5) and (14) 0Q,/0n satisfies:

0Q,/0n = (0Q,/ORK{ [ (T /oNn)T,[;
— @yy/on)(ag+)] + (W) [(@mLon)Fl,
— (@y.lon)(a+y)]} <.

It follows that the determinant of the systemis positive.
0%Q,/01,0t satisfies:

0Q,/01,0t = 0Q/0R [0°R,/d1,0T
+ (Ur)0%R,/01,01] > O,
where:
0%R/0l,0t = —dy,/dT — (0%y,/01,0T)(a+l,)
>0;
(t=1,2
since:
0%y,/01,01 = - [1(19P)](0gF/al,) < 0.
0Q,/01 satisfies:
0Q,/0t = 0Q/0R[— (0y,/01) (3, H,)
— (Ury)(0y.l0T)(astl,) > 0.
By Cramer’srule:
o/t = — (82Q,/('2)(0Q,/0T)/D > 0
dl,/0t = — (92Q,/0l,07)(9Q,/0N)
+ (02Q,/0(,0N)(9Q,/d1)]/D = 0,

where D represents the determinant of the system.
Similarly, for theimplicit deposit insurance comparative
static exercisein (21):

02Q,/0(,08 = 0Q/OR[92R, /0,05
+ (Ur,)02R,/0(,03] > 0
where:
02R/0(,08 = — dy,/ 35 — (02,/01,08) (3, H,)
>0;
t=1,2)



since:

0y;/0d =—[rnl, (1-1)/(29P) <0; (t=1,2)

and:
02y,/01,08 = —[r;nl,(1-1)/(1-qf)] (9g%/al,) <O

0Q,/05 = 0QIOR[— (8y,/03) (a+ly)
— (Uny)(3y,/08)(a+)] > 0.
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