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Capital mobility in a second best world - moral hazard with costly financial
intermediation

by Joshua Aizenman

1. Introduction and summary

The recent financial crises in emerging market economies have focused
attention on the role of financial intermediation in explaining the costs and
benefits of capital market integration.'I Recent contributions stressed the
tendency for overborrowing due to moral hazard considerations -- a phenomena
coined "the Overborrowing Syndrome" [see McKinnon and Pill (1996), Dooley
(1997) and Krugman (198:8)].2 These studies identified the deposit insurance

system as the key mechanism leading to overborrowing. Yet, several observers

1 Following the Tequila period, its after-effects in Latin America and the
more recent events in East Asia, the effect of volatility on emerging market
economies has become an important topic of research. In many of these papers,
the domestic financial intermediation process is advanced as one of the most
important transmission mechanisms for volatility effects (see Sachs et. al
(1995), Edwards and Vegh (1997), and the references in Rubini (1998)). At the
same time there has been continued interest in issues related to imperfect
information and rationing in credit markets (see the seminal article by Stiglitz
and Weiss (1981), the review by Jaffee and Stiglitz (1990) and the many
references therein). The themes in this literature include also agency costs and
costly state verification (see Townsend (1979) and Bernanke and Gertler
(1989)).

2 McKinnon and Pill (1996, page 27) summarized this syndrome stating
"...overborrowing arises when domestic residents become excessively optimistic
about the economy's prospects following the implementation of reform. These
optimistic expectations are generated by market failure of some form - in our
case, that induced in the banking system by deposit insurance- but the existence
of such failures is obscured until it is too late for their effect to be accounted
for."



questioned the importance of deposit insurance in explaining the crisis in the
Far East.3 Thus, it remains a challenge to explain the dependence of
overborrowing on the underlying economic structure -- why does the
Overborrowing Syndrome seem to matter for some countries, whereas other
countries managed their borrowing more prudently. In order to address these
issues, one should derive the Overborrowing Syndrome endogenously, in a more
fully specified economic model.

The purpose of this paper is to construct such a model, and to argue that
the welfare effects of financial integration are more involved than the ones
suggested by the previous contributors. We show that the association between
the depth of financial integration and welfare may be non-monotonic. We point
out that overborrowing would arise even in the absence of deposit insurance in
circumstances where the cost of financial intermediation is relatively high, the
banks' cost of funds is relatively low, and macroeconomic volatility is high.
Specifically, we propose a model where the riskiness of investment supported
by banks is endogenously determined. Entrepreneurs rely on banks to finance
investment, facing a trade off between risk and return. The limited liability
associated with bank financing induces entrepreneurs to undertake excessive
risk. We assume that banks may control this risk by costly monitoring, where

greater risk reduction requires more resources devoted to project supervision.

3 For example, Radelet and Sachs (1998, page 24) argue that "It is hard to
make the case, however, that foreign investors felt themselves in general way
to be indemnified against risk through the prospect of generous bailouts...Thus,
it is probably fairer to say that foreign investors thought too little about risk
because they expected rapid growth and high profitability to continue, not
because they expected a bailout." Our analysis will show that the
overborrowing hypothesis may be relevant even if the above statement is
accurate.
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We characterize the competitive equilibrium, where banks' rents are dissipated,
and the marginal project earmns a zero rent. We show that a drop in banks' cost
of funds increases the risk tolerated by banks. Similarly, a less efficient
intermediation technology (i.e., a more costly risk monitoring), higher
macroeconomic volatility, and a more generous deposit insurance, all raise the
equilibrium risk in a competitive equilibrium. Such an equilibrium tends to be
inefficient -- a combination of a low banks' cost of funds and a high enough cost
of financial intermediation would imply a large distortion due to excessive risk
taking.

We construct the social welfare function, being the sum of the expected
surplus of all domestic agents. We use this welfare function to evaluate the
consequences of financial integration for an economy characterized by a
relative scarcity of savings. For a large enough cost of financial
intermediation, the dependence of welfare on banks' cost of funds has an
inverted U shape. A drop in the banks' cost of funds due to financial
liberalization would have two effects - the direct saving in financing costs of a
given investment is welfare improving, whereas the increase in the "excessive
risk" distortion is welfare reducing. The "optimal depth" of financial
liberalization is reached when these two effects balance at the margin. Any
further welfare gain from financial liberalization would require improvement in
the efficiency of financial intermediation. If the autarky banks' cost of funds is
relatively large, it will curb the excessive risk distortion in autarky, implying
that partial financial liberalization would increase welfare. For such an
economy, full financial integration would be welfare reducing relative to
partial financial liberalization, as it leads to excessive risk undertaking.
Similar to the case of immiserizing growth, it is the interaction between the

initial distortion (excessive risk) and globalization of financial markets that



leads to these second best results.4 Even in these circumstances, the economy
will benefit by financial integration that is accompanied by the proper
improvements in the functioning of domestic banks. Furthermore, our paper
suggests that financial integration and reforming the banking sector are
complementary policies, as the gain of each reform is magnified by the second.
Section 2 outlines the model for the case where overborrowing is
endogenously determined by banks facing idiosyncratic risk. Section 3
investigates the welfare effects of financial integration. Section 4 extends the
model to account for macroeconomic shocks, and deposit insurance. Section 5

closes the paper with concluding remarks.

4 On immiserizing growth due to trade distortions see Bhagwati (1958).



2. The m I

All agents are risk neutral. Banks are competitive, and there is no reserve
requirement. Each project costs H, and is characterized by a probability of
failure p, and by a productivity index x. The productivity index is unobserved by
banks, but is known to entrepreneurs. Henceforth we refer to p as measuring
the project's riskiness, and we assume that the entrepreneur determines it ex-
ante. Projects are independent, and are ordered by declining productivity -- a
higher x is associated with a lower productivity. Failure implies zero income,

whereas success implies income e =e(y; x), where

(1) e=hrxw?, 6>0 w<0
Hence, riskier projects that turned out to be successful are associated with

higher output. Entrepreneurs must finance the investment H by bank credit, at a

real interest cost of r. The expected gross income from project type x, denoted

by r, is
(2) 7 0 =0-whx)w?.
The entrepreneur's net expected income, T, is
(3)  T(wux)=r(wx)-A-wd+nH=(1-mhxw’-1+5)H],

Claim 1:
The limited liability of entrepreneurs induces excessive risk undertaking in

comparison to a self financed project -- entrepreneurs choose u so that
Axl
au



Proof - The Claim follows immediately from (3) -- the entrepreneur's

optimal risk is determined by

(4) EWI__q4 g,
au

Had the project been self financed, the entrepreneur's optimal risk would be

al ()]

determined by =0. For example, if 6 = 1, entrepreneurs choose

+(1+rz)H.

,E=% T i denoting the entrepreneur's optimal risk. In these

circumstances, a risk neutral entrepreneur who self finances the project would
1 . . .
choose ,u'=5. Figure 1 summarizes the entrepreneur's behavior, drawn for the

case where H = 1. Curve nzx corresponds to the expected gross income, =m(u).

Curve cc is the expected financing cost, (1-u)(1+#). Point B determines the

optimal risk undertaking from the entrepreneurs point of view, whereas point D
is the optimal risk undertaking if the project is self financed.

Banks may engage in costly risk monitoring. Specifically, spending z per
project allows the bank to verify that the project's probability of failure is .

We assume that the monitoring cost increases with risk reduction --
(5) z=z(1), z <0, z >0, z(1)=0.

The bank's expected surplus with monitoring, per project, is

(6) B(=01-pA+nH-z(i)-1+r)H



where r, is the bank's cost of funds. Henceforth, we assume a non prohibitive
cost of monitoring -- i.e., banks are better off monitoring.5 Each bank controls
a large number of independent projects, diversifying away the idiosyncratic

risk. Competition among banks induces rent dissipation.

Claim 2:
The interest rate and the projects' risk in a competitive equilibrium are

characterized by

a. (1+n)H=-2 (1) and
(7)
b. (@t -1]=(+r)H where t=dlogz/dlog(1-[) is
the elasticity of supervision cost z with respect to the project's probability of

success, 1-ji.

Proof - Equation (7a) follows directly from maximizing the bank's expected
income, (6), with respect to the project's risk, p. It equates the marginal
benefit of risk reduction (the LHS of (7a)) with its marginal cost (the RHS of
(7b)). Competition among banks induce rent dissipation. Hence, the borrowing

interest rate is determined by

(8) 0=0A-pA+nH-z(D—1+r)H.

Equation (7b) is inferred by applying (7a) and (8).

5 Equivalently, we assume parameters that imply
MAX[B(D> Q- +nH—-(1+r)H

i



The resultant equilibrium is characterized by Figure Il, drawn for the case
where H = 1. The bold curve is the bank's cost of a 1$ loan [i.e., z(i))+(1+r.)1].

The downward sloping line, cc, is the expected repayment per unit loan. Free
entry and optimal monitoring implies an equilibrium at the tangency of the

expected repayment line and the bank's unit cost line, determining ji.
The productivity of the marginal project, denoted by X, is determined by

the rent dissipation condition,

9 TrGmn=0

Applying (3) and (8) to (9) we infer that

- i

In a competitive equilibrium entrepreneurs will finance all the projects

(10) %= h_l{z(m+(1+rc)H}

characterized by x<Xx (recall that a higher x is associated with lower

productivity). Equations (7a), (7b) and (9) form a system of 3 equations, the
solution of which determines (x; [i; # ) as a function of the bank's cost of

funds, r..

Claim 3
Less efficient financial intermediation or lower banks' cost of funds increase

the projects' risk in a competitive equilibrium.



Proof - Let the cost of banks' monitoring be kz({i), k& being a shift parameter
measuring the efficiency of financial intermediation. Equations (7a) and (8)

imply that
(8')  0=(1- ks (f1)+kz()+(1+1)H,

from which it follows that

di _ -+ _ A+r)HIk o oodi _ H <0
dk (- k() -k dr, (- k" (fD)

In terms of Figure 2, a less efficient monitoring technology rotates the bold
curve clockwise around A, to AB, leading to higher risk in the competitive
equilibrium. Similarly, a lower banks' cost of fund shifts the bold curve
upward, by the extra cost, increasing thereby the risk undertaken in a

competitive equilibrium.6  Note that (8') also implies that dp >0
dik {(1+r.)H}]

Hence, we conclude that a higher supervision/start up costs ratio, k/{(1+7.)H},
increases the projects’ risk in a competitive equilibrium.
Example

Consider the case where monitoring technology and productivity are

characterized by constant elasticities,

(11) z(W)=k1-D% 7>1, WxX)=hx)"% 1>¢>0, where k), ¢, 7 and k are

6 This follows from the observation that competitive banks would pass to
entrepreneurs the drop in bank's cost of funds, resulting in a drop in lender's
interest rate. Equation (7a) implies that the drop in the lenders interest rate
(at a given risk) reduces the marginal cost of risk for banks, inducing banks to
tolerate greater risk.
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constants. In these circumstances (7) and (9) yield

i/t
p =1__[H(1+ rc)]
(t-Dk

8 U0
b, %= {—-——hO(f‘)T_l }
- %

(12)

Consumers

All agents are risk neutral, and their utility is

(13) ¢+,
1+p

Some agents have access to an outside income in period 1, denoted by Y. These

agents supply their saving, S, demanding real interest rate r.=p for S<7Y.

3. Welfare and financial integration

We consider now the implications of financial integration. We start the
discussion with the characterization of the social welfare function, being the
sum of the expected surplus of all domestic agents -- producers, banks and
savers. The welfare contribution of project x is obtained by summing (3) and

(6), resulting in

W, = (1= RS — (1 + HY+{(A - DA+ H — 2(1) — 1+ 1) H) =

(14) .
(A= h(x))” = 2(i) =1+ )H
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We assume an internal solution in autarky, where the demand for investment is

satisfied by the supply of saving at r».=p, and therefor savers' surplus is zero.

We consider a continues version of the model, where the 'number' of projects of
productivity x is measured by f(x) [i.e., the mass of projects the productivity

index of which is between x and x+¢ is f(x)¢]. The social welfare function is

the expected surplus aggregated across all the realized projects --

(15) SW = [ 1L 0 - ) - L+ i) HIf(0)dx

The social welfare for the constant elasticities example considered earlier,

assuming a uniform distribution of x, f(x)=1, is

_mnm8y p=n1-0
(15 sw =4 “)‘f_h;(x) — k(1= "% = (1+ ) HX.

Financial integration allows domestic banks access to the global pool of

savings, offering funds at a cost of r,. We assume that the autarky banks' cost

of funds exceeds the global risk free interest rate [p > r,]. Hence, financial

integration is viewed as a process that reduces the banks' cost of funds to the

global level. In these circumstances the patterns of risk undertaking and

investment are summarized by (12), where the banks' cost of funds, r. , drops

from p to r,.

The welfare contribution of domestic investment with financial
integration is obtained by (15), evaluated for the investment (x) and risk (i)
that correspond to 7. =r1,. To simplify discussion, we assume that domestic
consumers can not borrow against future income, hence their saving is zero

when r.=r,. With these assumptions the savers' surplus is zero, and (15) is the

exact welfare function.
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We can apply (15) to identify the socially optimal level of risk. This
would correspond to an equilibrium where banks brake even, investors finance
all projects offering non-negative expected rents, and the riskiness is

determined by a policy maker who maximizes (15).

Claim 4
The socially optimal risk (fig}) and investment (x5) for the constant

elasticities example, with f(x)=1, is characterized by

1/1

0 pg=1-| 20X |00 -py)
(12 Q™M where Q= )
1-¢
. g e
. ST ~ T
T(l-fg)" 'k
. . . . . . aASW
Proof - The socially optimal risk undertaking is determined by 7 =0,
i1

implying that

T S
(16) p-U=@O A=Wk T _ o _ gyt
. 1-¢

equation (12'b) is obtained by solving (16) for x. Recall that x is determined
by the brake even condition in the competitive allocation -- all the projects
offering non negative expected rents are financed. In these circumstances (8)
and (9) continue to hold, and consequently (1- )i%hy(®™? = k(1 - i) + (1 +1.)H .
Equation (12'a) is obtained by applying this condition to (16), solving for ji.
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Note that the competitive equilibrium conditions (12) are a special case of
(129, for Q=1. Hence, the competitive equilibrium is associated with excessive

risk if Q>1. This is likely to hold the higher the supervision cost k is relative
to the start up cost H(l+r,) .7

The welfare effects of financial integration are found by evaluating the

implications of a drop in banks' cost of funds. Applying (15) it follows that

asw du

(17) dr,

{Jx ‘9”(“ % ke (1 (e} - [ Hf (0

In general, the effect of a drop in banks' cost of funds is ambiguous, as the

sign of d”‘ {J'x[a”(“ LIy (iD]f(x)dx} may be positive. This term measures the net

welfare effect of the increase in project's risk induced by a lower bank's cost

of funds (recall that j—”<0). It equals j—“ times the sum of the marginal effect
Te T

of risk on project's expected income, minus the marginal impact of higher risk
or(fl, x)

on the monitoring cost, —
ol

—kz' (). This sum is zero when the risk

allocation is socially optimal, and is negative if excessive risk is undertaken,
or(fl, .
”(“ 0k (@) f ()}

and positive if too little risk is undertaken. Hence, {J' [

measures the distortion associated with excessive risk undertaking.
There are 2 useful benchmark cases where the "excessive risk" distortion

is absent, and thus (17) is unambiguously negative. First, if all projects are

self financed, aﬂ(;jx) =0 and no resources are spent on monitoring, thus
i
7 This follows from claim 3, and from the observation that 1>¢>0 and that

Q>1 for u close enough to 1.
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—-kz (i) =0. In these circumstances, (17) is negative, and a lower interest rate .
unambiguously raises welfare. Second, in the absence of "deep pockets," if

policies are used to induce the first best risk allocation,
_ (Fom i, x)
o_jo[ s

- kZ ((D]f(x)dx, and again (17) is negative. The excessive risk

distortion is eliminated in these benchmark cases, either due to the "full
liability" associated with self financing, or due to the optimal design of

pelicies.

The dependence of welfare on the banks' cost of funds may be non-
monotonic, characterized by an inverted U shape curve. This follows from Claim
3 -- recall that a drop in the banks' cost of funds and a less efficient
intermediation technology increase the risk tolerated by banks. Hence, a
combination of low banks' cost of funds and a high enough cost of financial

intermediation would increase the distortion associated with excessive risk

taking, and may induce asw

dr,

>0. In these economies, a drop in the bank's cost of

funds would lead to a 'perverse' outcome, reducing welfare. The reverse applies
if the banks' cost of funds increases. For a high enough banks' cost of funds, the
excessive risk distortion would be small enough so that the sign of (17) is
reversed - further increase in the banks' cost of funds reduces welfare [hence,
(17) will become negativel].

We confirm this intuition with the help of a simulation. Figure 3 reports
the dependency of welfare on the banks' cost of funds. The four curves are
obtained by increasing sequentially the cost of financial intermediation by
increments of 20%, and their relative position corresponds inversely to the cost
of financial intermediation.  The simulation confirms the presence of an

inverted U shape, and reveals that a higher cost of financial intermediation
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shifts the curves downwards and to the right, increasing thereby the 'welfare
maximizing' interest rate. Hence, for an efficient enough technology of
exchange, financial integration is unambiguously welfare enhancing, whereas
for highly inefficient technologies of exchange, financial integration is weltare
reducing [as will be the case if the autarky banks' cost of funds is below the
welfare maximizing' interest rate]. For intermediation cases, the effect of
financial liberalization is ambiguous. If the autarky banks' cost of funds is high,
the first stages of financial liberalization are beneficial, but the latter stages
may be welfare reducing.8

Further insight is obtained by Figure 4 tracing the excessive risk
distortion, measured by the gap between the socially optimal and the
competitive risk levels [i.e., the gap between (12'a) and (12a)]. Panel | of Figure
4 corresponds to relatively inefficient intermediation (using the parameter
values associated with the bold curve in Figure 3). Panel Il of Figure 4
corresponds to the case of relatively efficient intermediation (using the
parameter values associated with the solid, top curve in Figure 3). Curve CC
traces the projects' risk in the competitive equilibrium, and curve OO
corresponds to the projects' risk in the optimal allocation. As our previous
discussion suggested, lower costs of financial intermediation increase the risk
tolerated by banks. A combination of low banks' cost of funds and a high
supervision cost would lead to a large excessive risk.  This situation is
depicted by Figure 4, Panel |, where the excessive risk is about 10% for low
interest rates. In these circumstances higher banks' cost of funds increases
welfare, as is depicted by the bold curve in Figure 3. A by product of the higher

banks' cost of funds is that the "excessive risk" distortion shrinks gradually,

8 An example of this possibility is depicted by the dotted curve in Figure 3
(corresponding to k=1.2kj), for 5 =0, p=03.



- 16 -

implying that for a high enough banks' cost of funds the welfare effects of
further increase in the banks' cost of funds are reversed.

Conversely, in a relatively efficient system the gap between the optimal
and the actual riskiness is relatively small, as is depicted by panel Il in Figure
4. In these circumstances financial integration is welfare enhancing, as is

indicated by the top curve in Figure 3.

4. Extensions - Macro shocks, deposit insurance

The model outlined above should be viewed as a benchmark framework, and
one can extend it to reflect other concerns. In this section we review the
impact of macro shocks and deposit insurance. We show that higher
macroeconomic volatility and a more generous deposit insurance magnity the
“excessive risk" distortion. The presence of macro shocks and deposit insurance
does not change the socially optimal risk, yet both would encourage banks to
tolerate greater risk, increasing thereby the range where financial

liberalization is welfare reducing.

4.1 Macro shocks

We preserve all the previous assumptions about the idiosyncratic shock,

i, assuming a modified production function, where projects are also subject to

macro shocks

(1) e=q+&rw?, 020, K<0

and § is a macro shock, following a binomial distribution

(18) &=
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each state may occur with probability 0.5.9 Let us denote by R(u, x) the
repayment on project type x, the risk of which is y. We assume that the
realized output is public information. If the contractual repayment exceeds the

realized output, the bank gets all output.10 Hence,

0 probability u
(19)  R(ux) =i Min[(1— ()W, A+ mH]  probabiliy 0.501- p)
Min[(L+ er(x)W; A+ mHT  probability  0.501— )
Unlike our pervious analysis, with macro shocks some producers would default
partially, implying that the realized bank repayment will differ across

producers. In the appendix we show that the equilibrium is characterized by

[BIR(t. 01~ L+ 1) H = 2} f(x)dx = 0

=
QO — |

X
d[{ELR(, 01~ 1+ 1)H — 2} f (x)dx
0

20) b. =0
(20) a

c. ho(® (- i’ - E[R(, )] =0

9 Hence, for each project there are three possible outcomes - the project
will fail with probability u, with probability 0.5(1-u) the project will yield
(l—e)h(x)(,u)e , and with probability 0.5(1-u) the project will yield (1+£)h(x)(,u)9.
10 Qur results would be strengthened if banks had to rely on costly legal
procedures to induce a delinquent producer to service part of his outstanding
debt. See Agenor and Aizenman (1997) for such a model in the absence of morali
hazard considerations.
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where E is the expectation operator. Condition (20a) states that banks break
even ex-ante. Recall that the projects' productivity index is unobservable ex-
ante, hence the banks' expected revenue is obtained by averaging it across all
projects. Condition (20b) is the optimal risk monitoring, and condition (20c) is
the brake even condition for the marginal entrepreneur. The presence of the
macro shock does not modify the expected output, and the social welfare
function continues to be (15). Consequently, result (17) regarding the
ambiguous welfare effects of a drop in the banks' cost of funds continues to
hold. In the Appendix we show that, for constant elasticity, the uniform

distribution example considered before, an extended version of claim 3 holds --

Claim 3'

Higher volatility of the macro shock, less efficient financial intermediation or
lower banks' cost of funds increase the projects' risk in a competitive
equilibrium.

Proof -- see the Appendix.

Macroeconomic volatility increases the distortion associated with
excessive risk. While macroeconomic volatility does not impact the expected
output or the socially optimal risk, higher macroeconomic volatility induces
more frequent partiai defaults. This in turn leads banks to increase both the
lending interest rate and the project's risk tolerated. The net effect is a rise in
"excessive risk". The economic rationale is that the repayment in bad states of
nature is capped by partial default. Hence, banks will benefit by increasing the
risk tolerated and the lending interest rate in the presence of a more volatile
macro shock. The greater risk will increase the realized output in good states
of nature, whereas the higher lending interest rate charged by banks will shift

the repayment towards the good states of nature. This point is exemplified in
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Figure 5, panel |, tracing the risk as a function of the bank's cost of funds. The
curve is drawn for the parameter values used in Figure 4, panel I. The efficient
risk is traced by curve OO. The top 2 curves plot the competitive equilibrium
for varying macroeconomic volatility. The top curve corresponds to ¢=0.25, and
the middle curve corresponds to £=0 (the absence of macroeconomic
volatility).

Applying claim 3' to result (17) we conclude that, as in the previous
discussion, for a high enough cost of financial intermediation, a low banks cost
of funds, and significant enough macro volatility, a drop in the bank's cost of
funds is welfare reducing. Macroeconomic volatility magnifies the excessive
risk distortion, increasing thereby the range where financial liberalization

would be welfare reducing.

4.2 Deposit _insurance

We illustrate now the impact of changing the "generosity" of a deposit
insurance scheme. For simplicity of exposition, we follow the assumptions of
Section 2, where only idiosyncratic risk is present. Suppose that banks
anticipate a partial bailout. Specifically, suppose that banks expect that, if
their net income is negative, a fraction ¥ of the non-performing loans will be
repaid by the public sector. In these circumstances banks' expected profits (6)

are modified to

(6)

[BY +A-IA+n)H —z()-A+r)H if I-WA+mH—-z() -1+ )H <0
R(x, 1) =
A-DA+n)H—-z(i)—-A+r)H if A-pA+nH-z()—-A+r,)H20
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If deposit insurance is expected to be used, the first order condition

determining a project's risk is

a. [1-Y]A+mH =-7 (j) and
(7" )
1+ Y
b.  z(Dr-1——F =+ r)H
1-¥ ¢

Deposit insurance reduces the marginal cost of risk from the bank's point
of view [the LHS of (7a')], encouraging thereby risk undertaking. While deposit
insurance does not impact the expected output of a given project (nor does it
affect the socially optimal risk), it "socializes" part of the risk. Hence, banks
would increase the project's risk tolerated.11  The net effect is increasing the
excessive risk distortion. This point is exemplified in Figure 5, panel Il, tracing
the excessive risk as a function of the bank's cost of funds. The curve is drawn
for the parameter values used in Figure 4, panel |. The efficient risk is traced
by curve OO. The top curve corresponds to a competitive equilibrium, where
¥ =0.05, and the middle curve corresponds to the competitive equilibrium in the
absence of deposit insurance (¥ =0). As suggested by (7a’), deposit insurance
increases the risk tolerated by banks, magnifying the excessive risk distortion.
Consequently, as in to the previous discussion, deposit insurance increases the

range where financial liberalization would be welfare reducing.

11 Note that (7'b) implies that %m.
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5. Discussion and concluding remarks

Our paper considered the case where moral hazard can be controlled by
costly risk monitoring undertaken by banks. While the details of the
equilibrium in the credit market are model specific, the logic of the second best
described in our paper should apply to other models as well - if the equilibrium
is characterized by excessive risk, financial integration may magnify this
distortion. This paper provides another example of immiserizing growth, this
time due to "excessive risk" induced by the combination of low banks' cost of
funds 1and costly financial integration. In these circumstances limited liability
induces a distortion, leading frequently to overborrowing.12 In autarky, the
damaging effect of the distortion is confined by the limited availability of
domestic savings, which act both to restrict investment and to reduce the size
of the distortion. Financial integration would magnify the cost of the
"excessive risk" distortion, both by increasing the distortion and by increasing
the volume of investment. The message of the model is that sequencing matters
-- efficient domestic banking is a pre condition for successful financial
integration.13  Our paper suggests that financial integration and reforming the
banking sector are complementary policies, as the gain of each reform is
magnified by the second. If one starts with a highly inefficient banking
system, reforming it and improving its operation is a precondition for

successful financial integration.

12 It is noteworthy that overborrowing may arise due to other distortions,
even in the absence of moral hazard. See Agenor and Aizenman (1998) for
overborrowing due to congestion externalities.

13 See Edwards and Van Wijnbergen (1986) for optimal sequencing in a
different context.
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Appendix A
The purpose of this Appendix is to characterize the equilibrium with
partial defaults in the presence of macroeconomic risk (reviewed in section
4.1). We consider the simplest example, of two states of nature. Suppose that

no producer would default in the good state of nature, as would be the case if
1+ e)h(;‘c)(,u)e > (1+n)H (our discussion can be extended to cover the case where

the weakest producers would default in all state of nature, without modifying
the key results). Let us denote by x* the productivity index inducing marginal

default in the bad state, defined by

(A1) (-2 w? = A+ mH.

The scale of investment x is determined by the rent dissipation of the marginal

producer, hence
(A2) (1= 10.501 - )y ()P ()P +0.50+mH] = (1 -~ @ (),
This equation corresponds to (20c¢). It is equivaient to

(A3) A+ g 0wl =A+m)H.

Combining (A1) and (A3) we get

(A4) %*:[E:ET”’.

The bank's break even condition implies
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(A5) )
I (L+ pHf ()dx +(1-€) J ho (0~ ()? f(x)dxw i
(1-m0.5 ° » ~ [{a+n)H + 2} f(x)dx =0
+ j (1 + n)Hf (x)dx 0
L 0 ]

This is the exact form of (20a). For the case of our constant elasticity example,

we get
(A5")
-0 _ 1-¢
A+ ek (®) 0 ()8 2+ (1= ey o~ () EL— )
(L—)0.5 X XA=0  |oq+rH+2

+(1+n)H

Applying (A1) and (A3) to (A5'), collecting terms, we infer that

PN
(AB) = ';05(1+8)h0(x) 9 (u) [1 o+ ¢(L§-) }=(1+rC)H+z.

l+¢ 1+¢

The bank determines the project's risk by maximizing (AS5), leading to14

(A7)

N RIS

1-u l+€

Applying (AB) to (A7), collecting terms, we infer that
(A8)

14 This expression is obtained after applying (A1) and (A3) to the resultant
first order condition. In deriving (A7) we assume that each bank ignores the
impact of changing the risk on the value of ¥ . The main results of our analysis
continue to hold even if banks internalize this effect.
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(1—8)1/¢_1—_8

U z _ 1+¢ 1+¢

[z —1]= V)
O(l—-p) z+(1+r)H 1_¢+1—£_¢(1—£]
1+¢ l+&

Note that equation (7b) corresponds to (A8) for the case of zero macroeconomic

volatility. Proposition 3' follows from (A8).
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Figure 1
Risk undertaking in the absence of monitoring
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Competitive equilibrium and the interest rate
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Figure 3
Financial integration and welfare
The simulation assumes 7=2.5; H=0.06; 0=1; ¢=0.9;, f(x)=1
The solid curve corresponds to kp= 0.34, the dotted curve to k = 1.2k, the
broken curve to k = 1.4kp, the bold curve to k = 1.6kg
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Figure 4
Risk undertaking and the banks' cost of funds
The simulation assumes 7=2.5; H=0.055, 8=1, ¢=0.9; f(x)=1, hy=1
Curve CC corresponds to the competitive equilibrium, curve OO to the optimal
riskiness of the marginal project in the efficient allocation
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Figure 5

Risk and banks' cost of funds -- the effects of macroeconomic volatility and
deposit insurance
The simulation assumes
7=2.5 H=0.055 6=1, ¢=0.9, f(x)=1;, hy=1, k=0.544

Curve =0 corresponds to the competitive equilibrium, in the absence of

macroeconomic volatility. Curve £=0.25 corresponds to the competitive
equilibrium, for the case where £=0.25. Curve OO traces the optimal riskiness

of the marginal project in the efficient allocation.



