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THE EFFICIENT RESOLUTION OF INTERNATIONAL CAPITAL ACCOUNT
CRISES: HOW TO AVOID MORAL HAZARD

A vey grea increase in internationd capitd mohility has led, over the past ten years, to
increased capital market integration of emerging market economies with advanced economies.
It has ds0, as a quid-pro-quo, led to an increase in financid crises, in Mexico (1994/5), Ada,
(1997), Brazil and Russa (1998), and Argentina (2002), crises which were clearly rooted in
the capital account of the balance of payments (IMF, 2002). In the face of this, thereis a need
for anew internationa financia architecture in which these crises can be managed and in which
the likelihood of them can be reduced (Ingtitute for Internationa Finance, 2002).

There is aneed for greater clarity in this new architecture about the required role for the IMF.
The US Treasury and the IMF have both argued that there should be a more straightforward
and efficient process for sovereign debt restructuring, either through collective action clausesin
sovereign bonds (Taylor 2002), or through the indtitution of a sovereign debt reconstruction
mechanism (SDRM) (Krueger, 2001, 2002). The Bank of England and Bank of Canada have
argued for an enhanced role for debt standstills and lending into arrears by the IMF (Haldane
and Kruger, 2001). All of these sets of proposals have been put forward as an aternative to
the IMF attempting to act as alender of last resort (Fischer, 1999).

This paper ams to evauate the gppropriateness of such criss resolution mechanisms. It builds
on the work of Haldane, Irwin, and Sgporta (2002). In order to do this we develop a smple
modd of financia criss of a capitd account kind, and we use it to perform welfare andysis of

the various crigs resolution mechaniams.

The modd is ddliberately congtructed to enable us to andyse two very different types of crigs.
Solvency crises can happen in which firms have profitable opportunities for investment, but
these are blocked because potentid profits are not large enough to cover the interest
obligations on an overhang of debt. As a result there are bankruptcies and efficient investment
projects are terminated early. But beyond this, liquidity crises can occur, even when there is

solvency and no debt overhang: if dl lenders roll over their loans, profitable investment can



take place, but if they do not the firms will be unable to meet their obligations and so they
default. That is, in the presence of profitable investment opportunities, and without any debt
overhang, there is nevertheless the possibility of a default which can be saf-fulfilling.

We use our mode to show that the desirable treatment of these two kinds of crises differs. To
make this comparison we need to distinguish between the appropriate responses ex- post, after
a crigs, and those which will, ex-ante, st up the right environment in which the likelihood of
crigs is minimized. (See again Hadane, Irwin and Sgporta, 2002). The latter is necessary if
thereis to be an adequate consderation of the mora hazard problem which can lead to acrisis
in the first place. The crucid contribution of the present paper is to set up amode in which
some of the risks of investment are borne by equity holders. With this we explore not just the
efficiency of ex-pogt crisis resolution (as in Haldane, Irwin and Saporta, 2002), but also the
ex-ante incentives facing potentid investors. Specificaly we consider whether the mord hazard
problem will affect of the amount of investment that is undertaken and the way in which thisis
financed.

The mode shows that the dedrable treatment of these two kinds of crises differs. Solvency
crises require debt write-downs, rather than rdiance on subsidized IMF lending. Liquidity
criseswill require either IMF lending, but without any need for a subsidy, or debt sanddtills, or

some combination of the two.

This leads to two mgor conclusons. The fird is a criticiam of a lender-of-lagt-resort regime.
We show that if there is alender of last resort, which not only resolves liquidity crises by the
provison of finance, but which aso resolves solvency crises by subsdized lending a
aufficiently reduced interest rates to avoid bankruptcy, there will be incentives to excess
borrowing for projects, and too little equity invested in such projects. This makes solvency
crisssmore likdy. In addition, firms might make the initid investment in circumstances where it
is inefficent to do s, under the influence of the subsdy. It is thus an inefficient Stuation. This
concluson provides a clear argument in favour of the resolution of solvency crises by debt

write-downs rather than by subsidized IMF lending.



The second conclusion is in support of a lender-of-last-resort regime — but only for liquidity
crises and only as one part of the machinery necessary to ded with them. Debt write-downs
are an ingppropriate response to liquidity crises as the problem is not one of solvency. IMF
financing can and should play a part. This need not result in mora hazard as no subsdy is
required in these circumstances. But the practicd redlity is that IMF lending is limited, and so
we find the best policy in the face of liquidity crises is a combination of standdtills which
prevent a coordination failure amongst creditors and IMF lending into arrears which ensures

that new financing is avallable, where thisis necessary.

The paper is thus a plea againg the IMF being a subsidizing lender-of-last-resort, in favour of
it acting as a facilitator of debt write-downs, to avoid too much (and overly-risky) invesment.
At the same time it is a plea againg the IMF doing only this and in favour of it lending, and
fecilitating debt standdtills, in order to avoid liquidity crises. These proposas dlow for the
efficient resolution of solvency crises, without the creation of costly mord hazard effects, and
without the perpetuation of liquidity crises

1. TheMode Setup

The crucid feeture of the setup is that we use a two-period modd. A criss occurs if it
becomes no longer possible, at some intermediate stage, to see investment projects through to
the end, even though this would be the efficient outcome. We capture this feature by supposing
that, midway through projects, after the first period, a stochastic shock hits the country. This
determines how profitable the firms will be at the end of the second period. It is possible that
they become insufficiently profitable for the projects to be attractive enough to be finished.

In more detail, we assume that any number of identical firms have the capacity to undertake a
given two- period investment project. The production technology requires that an exogenoudy
fixed amount, k, =k , is invested at the beginning of the first period. There is no output until
the end of the second period. But a stochagtic state variable, a 2 0, isredized at the end of
the first period. After a is known the firms must decide how much d the investment to

maintain in the second period. We assume that no invesment over and above the amount



invested in the first period is productive, so that O£ k, £ k . At the end of the second period
the output of each firmis' y, =ak,.

An exogenous proportion of the initid investment, ek , isfinanced by the equity of the owners
of each firm, with the remainder financed by short-term debt. We assume that internationa

banks are the sole providers of short-term lending. Equity is invested for the full life of the
project, but lending is for only one period at atime, so that if investment is to continue in the
second period then the debt must be rolled over. It isthis need for rollover which can giverise
to capital account crises. In the firgt period, lending is at the (endogenous) market- determined
interest rate, r, 3 r- , where r. isthe (exogenous) risk-freerate. At the end of the first period,
after a is known, the internationd banks must decide whether to continue lending to the firms
in the second period, if the firms want to borrow in the second period. By this stage thereis no
uncertainty and o if the international banks extend their credit they will do so & the rate r- .
We assume that the firms are unable to raise additiona equity invesment at the end of the first
period.

In addition to the cost of financing the investment, the firms must pay operating costs of ¢k
and c,k, inthefirst and second periods respectively, where O£ ¢ £1 and O£c, £1. These

operating costs are net of any depreciation in the capital stock.

We assume that the owners of each firm seek to maximize the vaue of their equity, and thet
the international banks seek to maximize the return on their lending. As dl of the firms are
identicd, the rate of return on lending received by each of the internationd banks is the same
regardiess of which firm or firms it lends to and how much of any one firm's borrowing it
finances. We assume that the financing provided by any one internationa bank to each firm is
gmdl compared with its full financing requirement. This introduces the posshility that there
might be an inefficient outcome due to a failure of the internationa banks to coordinate when
they make ther individud lending decisons.

! Haldane et al (2002) investigate a model in which second-period output depends on structural

adjustment effort of the government. This feature could be added to the present model, but we abstract
fromitin order to focus on the effects on crisis-vulnerability of different financing rules by firms.



A summary of thetimeineisasfollows.

i the banks set the interest rate at which they lend to firms

t=0 — : : o
} the firms decide whether to make the initial investment

i the stochastic state variable a isrealised
t=1— : the banks decide whether to lend in the second period
1 the firms set k,, given thislending decision

t=2 — thefirmsdefault if V,, <O; debt isrepaid otherwise

v
Time

The key decisons are taken at the beginning and the end of the first period. The modd is
solved in two stages which correspond with these key decision points. In the next two sections
we focus on the second stage. We assume that r, (which is endogenous in the first period) is

exogenous in this second stage. We dso assume that firms have decided to undertake the
initid investment for sure a the beginning of the first period. This dlows us to focus, in the
second-gtage solution, on the decisions that are taken at the end of the first period, after a is
known. At this point the international banks decide whether to lend in the second period, and
the firms set k,. We will demondtrate that the ex-post outcome can be inefficient and how

different forms of intervention can ded with thisinefficiency.

In the fourth section we switch our focus to the first stage of the game. We endogenise r,

given the condition that the expected pay-off to the international banks must equd the
opportunity cost of the initid loan. This endogenous interest rate will itself depend on the
‘intervention regime’; that is, the interventions which the internationa banks expect to occur ex
pogt, to prevent an inefficient outcome in the second stage of the game. Once we have solved
for this we are then able to consder whether the firms would choose to make the investment in
the first place. This enables us to examine ex-ante efficiency and the mora-hazard implications

of the different intervention regimes.



2. The Second-Stage Solution

At the end of the first period, after a is known, the firms must s#t k, and the internationd

banks must decide whether to continue lending. If they do it will be at the risk-free interest
rate, r. , giventhat, snce a isknown, dl uncertainty isresolved by this stage.

2.1. Firms

At this stage of the game the vaue of the investment undertaken by eech firmis

V =[1- ¢ - @+n)A-e)]k+@- ¢, - 1)k, [(1+1) 1)
The firg term is the difference between the vdue of the firm's liquid assts, (1- q)E ,andits
current liabilities, (1+r,)(1- e)k . The second term is the discounted value of the amount of
investment, Kk, , which is undertaken through to the end of the second period. As noted above,
we assume that the objective of each firm isto maximize the value of its equity, V. , whichisa
function of the vaue of the investment, V, :

Ve whenV, 30
% 0 otherwise

Thefact that V. is non-negative reflects the assumption of limited liability.

At the end of the first period the representative firm has two choices. It can default on its debt.
If it does not default, then it must choose whether or not to demand funds for investment in the
second period. (Whether it will in fact be able to invest depends on the lending response of the

internationd banks.) These two choices of the firm are interconnected, as follows.

The investment decision dependson a . Differentiating V,. with respect to k,, we can see that

the firm will maximize V, , and therefore V. , by choosing not to invest in the second period

whenever a <a’ , where:

a’ =c,+r, 2



Thisamply saysthat afirm will choose not to invest if it will not cover its operating and interest
codts in the second period. Since there are no diminishing returns to investment, if a 3 a’
firms will wish to maintain the full investment, k , in the second period. However, for any firm
to be able to do this requires both that it has not aready defaulted and that it is not denied
investment funds by the banks. We now turn to these questions.

The firm will default on its debt if (and only if) V,, <0. The casesto consider now depend not
onlyon a but dsoon e. Define € =(c, +1,)/(1+r,) . Thisis the amount of equity which
would fully cover fird-period operating costs and first-period interest obligations (after
dlowing for the fact that that equity financing itsdf lowers these interest obligetions). Then we
can re-write (1) as.

Vi =(L+n)(e- @)k +@- ¢,- )k, [1+r,)

©)

There are two cases to consder. First suppose e ? € . We dready know that the firms will
invest in the second period when a 3 a” , and that such investment is aways profitable; and

we aso know that otherwise k, =0. Hence the second term in (3) is dways non-negative,

which meansthet e 3 € isaufficient to ensure V,, 2 0. Thustherewill be no defaultif e3 €.

Second, suppose e <& . This means tha the firm is illiquid after the firg period: from the
definition of € the vaue of the firm's short-term ligbilities exceed the vaue of itsliquid assets.
If the internationa banks are unwilling to lend to the firm in the second period, this means
k, =0 and from (3) it followsthat V,, <0. Thefirm istherefore bankrupt and so it will default
on its first period debt. If, on the other hand, internationa banks do agree to lend enough to
finance the full invesment in the second period, the firm will remain solvent if a is high
enough. From (3), V. 3 O when a 3 & , where:
a=c+r+@Q+r)1+r)E-¢€) 4

Notethat & >a” when e <& . Thisisthelevd of a a which productivity is high enough, not
just to pay operating codts and interest in the second period, but aso to pay off the debt



overhang which occurs because the equity financing is insufficient to cover the accumulation of
operating costs and debt interest over thefirst period.

2.2. Banks

We assume that, if afirm is made bankrupt at the end of the first period, its creditors are able
to seize its liquid assets, equd in vaueto (1- ¢)k . At the end of the first period, therefore,
the vaue of the loans made to each identicd firmis:

_1(1+r)@- e)k whenV, 30

° T - o)k otherwise ®

This is a measure of the return to each of the internationd banks from ther lending in the firgt

period.

Once a is reveded a the end of the first period there is no more uncertainty facing the
internationd banks. We assume the banks will be willing to lend the full amount that is required
if they will in due course be repaid. Conversdly, we assume the internationa banks are never
willing to lend to a firm which will subsequently default — something which can be judtified
because of the difficulty in gppropriating even a partid repayment from afirm that is bankrupt.
These condderations mean that the lending decision will depend on e. Asin the case of the
decison of the firms, there are two different scenarios to consder, depending on the value of
e.
() When e3 & there is no default. The internationa banks will lend if the firms wish to
borrow, which they will if a 3 a " .
(i) When e<ge the firm is illiquid after the first period, snce the vaue of its short-term
lighilities exceeds the vaue of its liquid assets. If a <&@ the investment is not profitable
enough to resolve this problem and so there will be no lending. If a 3 a , however, the

banks will be repaid if they continue to lend. Two outcomes are possible. 2 If the banks

z There are many banks and they play a Nash gamein lending, competing on price. But, in addition,

after the shock has been revealed, even if it is good, the expectations by one bank about the lending
behaviour of others will affect its decision whether to lend. There can be an equilibrium where each small
bank will lend, because it correctly believes that others will. There can also be an equilibrium where each
small bank will not lend, because it correctly believes that others will not. See Tsomocos, 2002, and
Geanakopolous and Tsomocos, 2002) for a discussion of thisissue of fragility.



are unwilling to lend, then k, =0, and from (3) V, <O0. The firm is therefore bankrupt

and 0 it will default on its first period debt. This would jugtify the banks lack of
willingness to lend in the firgt place. If, on the other hand, the banks agree to lend enough
to finance the full investment in the second period, the investment is profitable enough for
them to be repaid. Thiswould justify the decison to lend.

2.3. Second Stage Equilibria

We are now in a position to characterize the equilibria of the modd in this second stage. There
are two sets of cases to congder, depending on the amount of equity financing, e ; in each of
these the outcome depends on the redization for a .

() e® €. For a<a  there is a unique equilibrium in which the firms liquidate their
investments after the first period, but even athough the productivity shock is a bad one the
internationa banks il receive a full repaymernt, with interest, of ther firg-period loans
(since there is enough equity cover for this). For a 3 a” there is a unique equilibrium in
which the internationa banks continue lending and the firms maintain the full invesment in
the second period. In this case, the firms repay dl of their debt in both periods.

(i) e<€.For a <a thereis a unique equilibrium in which the international banks stop
lending and the firms default on tharr firg-period debt. (Equity cover isinsufficient to cover
firg-period interest and operating costs, and the productivity shock is not big enough to
both make up the difference and cover second period interest and operating costs.) For
a 3 a there are multiple equilibria. One equilibrium in which the internationa banks stop
lending and the firms default, because of their debt overhang, and another in which the
internationa banks continue lending, the full invesment is maintained, and the firms repay
al of their debt in both periods.

In case (i) the outcome can be inefficient. The efficent invesment ruleis for the full investment
to be maintained when a 3 a’. In case (ii), when a” £a <& the investment project is
liquidated early for certain. When a 3 & the investment project may or may not be liquidated
ealy, depending on which of the two equilibria materidizes. We now examine these

inefficiencies in more detall.
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2.4. Inefficiencies

There are two features which combine to create this potentia for an inefficient outcome in case
(i); i.e.,, when there is alow levd of equity. Firet, a the end of period one a firm can be
insolvent even in circumdances where maintaining the full investment is Hill efficient. This is
because the firm is burdened by its firgt-period debts and operating costs. At the end of the
first period these codts are effectively sunk, and should not, therefore, influence the investment
decison in the second period. On the other hand, they do affect the solvency of the firm in that
they act as a " debt overhang”.

The second fedture is thet, in the event that a firm is insolvent, there will be no lending to
finance investment. We have assumed theat the international banks will never lend to firms thet
they expect will subsequently default, because of the difficulty in securing even a partid
repayment. This difficulty in securing a repayment from a bankrupt firm is itsdf a form of
inefficiency. This assumption is important as othewise the internationa banks might till be
willing to lend whenever a 3 a”, if this raises the resdud vaue of the firm. However, this
assumption is adso quite redidtic: the legd process required to secure a cdlam agang a
bankrupt enterprise is costly and unpredictable in developed countries; in developing countries
it is very often prohibitively so.

We decribe the situation where there is an inefficient early liquidation of investment projects
as a capital-account crisis. It isuseful to distinguish between two different types of crisis. We
may have ether a solvency crigs or aliquidity crigs. A solvency crissisdrivenby a aone.
In this case, when a” £a <4d , the firm is insolvent and becomes bankrupt for sure. The
internationd banks never continue to lend and a capita-account crisis occurs. (Notice that
when a <a’ there is not a capital account criss since it is ficient to liquidate the
investment). On the other hand, when a 3 &, solvency aone does not determine whether
there is a crigs as there are multiple equilibria. In this region firms are vulnerable to a liquidity
crigs if the internationa banks continue to lend they will be repaid; wheress if they do not the
firms will default. The drategy of the international banks in each case is rationd, as their

11



expectations are sdf-fulfilling. The essentid problem here is thet the creditors of each firm are
unable to coordinate their actions. When a iswithin thisrange thereis dearly apotentia for a

capital-account crisis, but this need not necessarily occur.

3. Interventionsto Prevent Ex Post I nefficiency

In this section we consider whether there are interventions which can prevent inefficient
outcomes ex post. In the preceding section we cemondrated that when e <& a capita
account criss may occur in which the investment projects of the firms are liquidated early. A
liquidity crisis may occur if a 3 & . A solvency crisis occurs for certain if a” £a <& . Both

areingficient.

We redrict our attention to those interventions which do not make any of the affected parties
worse off. The feashility of interventions which make one or more of the affected parties
worse off is open to question. First we consider quidity crises, before turning to solvency

Crises.

3.1. Liquidity Crises

When a 3 & solvency crises cannot occur, but multiple equilibria exist and a liquidity crigs
can occur. In aliquidity crissthe belief held by the internationd barks thet the firms will default
is Af-fulfilling: because the internationa's banks expect a firm to default they stop lending in the
second period, and as aresult the firm is forced to default. If they were to continue to lend the
full amount in the second period the invesment is sufficiently profitable that the firm would
repay its loans with interest. Essentidly there is a coordination problem amongst the
internationa banks. However, in the absence of any means for them to coordinate their second
period lending decisons, there is dways a possibility that aliquidity crisswill occur when a is
within this range. The chdlenge is therefore to ensure that sufficient financing is avallable in the

second period.
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There are three possible responses to liquidity crises which, on the face of it, are equdly
effective in deding with the problem: creditor committees, IMF financing, and standdtills. We

consder eachin turn.

Creditor committees endble the internationd banks lending to each individud firm to
coordinate their lending decisons in the second period. The problems faced by a firm in a
liquidity criss follow from alack of coordination by its creditors. When aliquidity crisis occurs
the international banks stop lending in the second period and the firm defaults. However, there
is dways another equilibrium in which the internationd banks extend thar financing to the
second period and, given that the investment is sufficiently profitable, they are repaid with
interest. Consequently, if there is a means for the creditors to coordinate their second-period
lending decisons, they will dways decide to provide the firm with continued financing, and so
a crigs can be avoided. The outcome will be efficient ex post. Of course ensuring the

coordination required for creditor committees will be difficult.®

The second possibility, in response to this, might be provided by IMF lending. Suppose the
international banks cal in their loans a the end of the first period. If the IMF bridges the full
financing gap by lending to the firms, ether directly or through the government, the internationd
banks can recaive a full repayment of ther firg-period loans with interest, and the full
investment can be maintained by the firms. The investment is sufficiently profitable for the IMF
to be repaid with interest at the market rate, r., which covers the opportunity cost of the
Fund's lending. This financing does not involve any dement of a subsidy. This is the rate a
which the internationd banks would themsdves be willing to lend to the firms in the other
equilibrium in which no criss occurs. With thisintervention dl of the parties are made better off
and any inefficiency from the early liquidation of the invesment projects is avoided. The
outcome will aso be efficient ex post. The difficulty with this gpproach may be the inability of
the IMF to mobilize sufficient funds to provide whet is required

8 Haldane, Irwin, and Saporta (2002) demonstrate that an aggregation problem may arise when

coordination is required across firms. This means that creditor committees can only provide a partial
solution to the liquidity crisis problem.
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This leads us to the third posshility — that of a standtill. Under a standdtill the internationd
banks are prevented from calling in their loans after the first period and are therefore forced to
roll over their existing stock of lending to the second period. However, on its own this may be
insufficient to ensure thet the full investment is financed in the second period. Thisis because, in
order for thet to be possible, an additional inflow of capital is required in the second period to
make up for the fact that some of the borrowed funds must be used to cover the outstanding
operaing costs from the first period (i.e., precisgly that amount not covered by equity
financing). If there is no additiond financing and just a sanddtill, the outcome will be a lower
amount of investment in the second period, equa to k, =(1- cl)lz. This means that the

productivity of invesment must be larger in order to avoid default: by subgtitution into (3) the
firmswill not default when a 3 a , where:
a=c+r-+ @Q+r)d+r)E-e)(1-c) (6)

In the case where a 3 a a standdtill done b effective. In this case a is so large that each
lender knows it will get its money back on the further lending required to maintain the stock of
investment & its origind levd, even if there is in fact no further lending by any of the ather
banks (so that the sze of the capital stock is curtailed in the second period to just the amount
made possble by the sanddtill). As a result each lender will actudly invest the further funds
required to ensure that the stock of capita remains as origindly. In this case the sanddtill will,
having prevented a withdrawd of capitd, dso prevent a default and the full investment is
maintained in the second period. Note that & >a when ¢, >0, and so that what has just

been described gpplies to only part of the range in which liquidity crises can occur.

Intherange & £a <a , a anddtill on its own is unable to prevent a liquidity criss. In this
case, even if aliquidity crisis is accompanied by a sanddtill, each lender knows that it will not
get its money back on the further lending required to maintain the stock of investment & its
origind level, unless other banks lend aso and the stock of investment redly is sustained & its
origind level. As a result the standdtill does not prevent the emergence of the liquidity criss,
which has emerged precisely because of a sdlf-fulfilling falure to lend. Consequentidly, the
firms default. In this case the danddtill is insufficient to ded with a liquidity crigs. As a result
we conclude that dthough standdtills reduce the range over which liquidity crises occur, they
do not diminate this range.

14



A solution to this problem might be found if, a the same time as the standdtill is cdled, new
finanding is given seniority over the exigting debts of the firm. This might be sufficient to remove
any posshility of a default on new financing. * Alternatively, the IMF could provide the
additiona financing that is required by lending & the market rate, r. . The combination of

ganddtills and IMF lending, in which the IMF meets just the net financing requirement of the
firms, would obviate the need for alarge injection that is otherwise required when the Fund
bears the full brunt of liquidity-crisis resolution. Such a combination might be necessary if there
are to be limits placed on IMF lending to a particular country a a time of criss. If such a
combination were to be implemented, then this would require awillingness by the IMF to lend

into arrears.

3.2. Solvency Crises

In a solvency crigs the internaiond banks cdl in ther loans for sure and the firms become
bankrupt. Unlike the case of a liquidity crigis this is not a consequence of a sdf-fufilling
expectation of a default: irrespective of how much the internationa banks lend in the second
period the firms will sill default and so it is never profitable for the internationa banks to
extend their lending. The outcome is, nevertheess, inefficient. To achieve an efficient outcome
two chdlenges must be met. Firg, sufficient financing must be avalable to maintain the full
investment in the second period. In a liquidity criss thisis itsdf sufficient to prevent the firms
from defaulting. In the case of a solvency criss the provison of continued financing doneis
insufficient to do this. Some means must be found of deding with the second problem: the
overhang of debt. This is caused by the fact that equity investment is not sufficient to pay for
firg-period operating costs and interest costs. There needs to be some way of preventing that
from leading to default. The question addressed in this subsection is whether there are
interventions which might dlow this We congder four dternatives standdtills, creditor

committees, IMF financing, and write-downs.

4 But this might not be enough to prevent the emergence of an equilibrium in which each lender did

not lend because it feared that other lenders would not lend.
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0] Sandstills and Creditor Committees

Standdtills and creditor committees will, by themsdlves, be insufficient to prevent a default and
an inefficient outcome. A standdtill will prevent capita from being withdrawn at the end of the
first period, but the firms will gill default and so the internationa banks are made worse off.
Indeed, none of the parties is made better off. And creditor committees aone will neither
ensure sufficient financing is available nor prevent adefault. In both cases, the problem remains
because a solvency crissis not smply the result of a coordination problem. Since the firms are
insolvent the unique equilibrium is the one in which the internationa banks stop lending and the

firms defaullt.

(i) IMF Financing

By contragt, IMF financing can potentialy provide a solution. Clearly IMF financing a the
rate, r-, will be insufficient to prevent a default. Suppose, instead, that the IMF provides

financing a a subsdized rate, 1, <r. . If thisis sufficiently low the firmswill not default. There

is obvioudy a cogt of doing this which, ultimatdy, must be borne by the governments of the
creditor countries which effectively finance the IMF. However, they may be willing to do o,
even in the absence of any dtruism, because of the benefit to the internationa banks. The
banks benefit because they receive a full repayment rather than the partia repayment which
occurs under a default. We assume the creditor-country governments are willing to sanction
lending by the IMF at a subsdized rate, providing the gain to the internationa banks exceeds
the cost of the subsidy.

Suppose the IMF bridges the full financing gap a the subsidized rate, so that k, =k . This
requires the IMF to lend eech firm (c, + (1+r,)(1- e))k , which iswhat is required to fund the

full second period investment and to pay the costs outstanding from the first period. From
equation (1) thiswill be sufficient to prevent each firm defaulting providing:
A+P)(q+@A+n)1-e))El+ta-c,
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that is, providing the interet rate on the IMF lending is sufficiently low that the project is
productive enough to service the repayment of and interest on the debt overhang, at this low
interest rate® If the subsidized-financing package is successful the internationa banks are
meade better off as they recave a full repayment. The quedion is whether ther gan is
aufficiently large to outweigh the cogt to the creditor countries. The gain to the internationd
banks is equa to their repayment minus what they would get in the case of default. The latter,
measured at the end of the second period (after grossing up by one period of interest), is.
(L+r.)(c, +@+r)(1- e)-1)k. The cost of the subsidy to the creditor countries is
(re - £,)(c, +(1+1,)(1- e))k . Comparing these two expressions, the benefit will outweigh the
cogt providing:
A+5)(c+@A+n)1-e))3 1+r,

Both of these conditions can be satisfied at the same time, S0 that the subsidy will be enough to
prevent default, and dso give a benefit to banks higher than the cost of the subsdy, if (and
only ify a 3a’. That is, our condition for subsidized lending to be successful is that it is
efficient to invest in the second period. Accordingly, subsidized lending can result in the first-
best outcome ex post, and avoid any of the inefficiencies associated with a solvency-based

capital-account crigs, in this wide range of circumstances.

(i)  Writedowns of Debt

Thefind posshbility isfor the firms and the internationa banks to negotiate a write-down of the
first period debt. Suppose the international banks agree to a write-down on the first-period
debt of each firm from (1+r1,)(1- e)k to (1+T)(1- e)k . If this write-down is sufficiently
large the firms will not default, and so the internationa banks will be willing to provide sufficient
financing to dlow the full invesment in the second period. Note that this will ill require
coordination amongst the internationd banks lending to each firm, even after a write-down has
been agreed, so for this reason the write-down may have to be complemented by ether a
standdtill or by coordination through a creditor committee to ensure that the efficient outcome

is achieved.

° Theinvestment is not productive enough to do this at the risk free interest rate; that is why there
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When will it be possble to write down debt so as to prevent a default? From (1), given
k, =k , the write-down will be sufficient to prevent a default providing:

Q+r)-e)E£@- c,-r)/(1+1)+1- ¢
Thisis sufficient to ensure that, with continued financing, the firms have a pogtive vadue, and o
the owners of the firms are better off than if they defaulted. The internationd banks are dso
better off lending in the second period, providing that they get more than they would if the
firms smply defaulted. Thet is, if :

1- o) £E(A+1)1- €)
Subgtitution of the second condition in the first shows that these condraints are mutudly
compatible if (and only if) a 3 a”. That is aslong as it is efficient to invest in the second
period, there always exists a write-down which would take care of the debt overhang from the
fird period and make both firms and banks willing to invest in the second period. This
condition, that a solvency criss can be averted by write-down providing only thet it is efficient
to invest in the second period, is exactly the same as the condition necessary for it to be
possible to prevent a crisis by subsidized financing.

In this section we have consdered various gpproaches to the efficient ex-post resolution of
capita-account crises. We have found a striking equivaence between some of the dternative
gpproaches to dedling with this problem. Both IMF financing at the market (or unsubsidized)
interest rate and creditor committees can prevent any of the inefficiencies associated with
liquidity crises, and a standdtill may aso help to do so0 in certain circumstances. (Indeed, a
combination of these approaches should be able to prevent liquidity crises from occurring in
the first place). Furthermore, both IMF-financing a a subsidized rate and write-downs can
provide dternative, but equaly effective responses to solvency crises. dther can prevent any
ex-pog inefficiency.

There are of course obstacles in the way of the proposals discussed. The use of IMF lending
to solve liquidity crises may be condrained if there are limits placed on IMF lending to a

isasolvency crisis.
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particular country a atime of criss, and might require it to be combined with standdtills, which
would, in turn, require a willingness of the IMF to lend into arrears. Such limits on lending
amounts would aso condrain the use of IMF loans to solve solvency crises, and might require
such loans to be combined with debt write-downs. Furthermore debt write-downs might lead
to collective-action problems between the creditors. There is the risk of litigation by creditors
againg the debtor (Krueger, 2002). And there isthe risk of some creditors holding out against
an agreed write-down of debts in the hope of a more favourable settlement (Haldane et.al.,
2002).

More than this, the methods chosen to resolve crises may creete incentives, ex ante, for
inefficiencies in the decison to invest by firms or in the form of financing used. We discuss
these in the next section, before proceeding to an overdl evaduation of methods of criss

resolution.

4. The Fir st-Stage Solution and Ex-Ante Efficiency

At the beginning of the firg period the firms must decide whether to invest, and choose the
form of financing, whilst the banks must determine the interest rate on first period loans, r, , at

which they are willing to lend to the firms.

Examining these decisons enables us to address ex ante efficiency and the moral hazard issue.
We congder the incentive that each firm has to make the initid investment and whether thiswill
lead it to make a socidly efficient decison. We examine whether there are pressures to
undertake too little or too much investment. We aso consder whether the owners of each firm
have the correct incentive to take the one action that will remove any vulnerability to acrissin
the firgt place: that is, to raise the proportion of the investment that this financed by equity, e,
above the threshold, € .

To do this we begin by endogenising the firg-period interest rate, r,, using the condition that
the expected return from lending to each firm must equa the opportunity cost to the
international banks, which is (1+r.)(1- e)k in each period. The (implicit) solution will
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depend on both the digtribution of a shocks, and the assumption regarding the interventions
that will occur in the event d both liquidity and solvency crises, which we describe as the
intervention regime. We can then use the solution for r, to solve for the expected vaue of the
firm in each case. The owners of each firm will choose to make the initid investment if the
expected vaue of their equity investment exceeds the opportunity cost, which is equd to
(1+r.)ek each period, under the assumption that the providers of equity financing are risk
neutra. Whether or not the owners of each firm have an incentive to raise or lower e will
depend on whether the expected vaue of their equity investment, less the opportunity cogt, is

increasing or decreasing in e.

We firg assume that a is drawn from a digtribution with the probability densty function
f@),overtheinterva (@, a,),wherea, <a” and a, >4& . Thismeansthe ditribution of
a shocks will encompass a range where the investment is liquidated early but this is efficient
and does not condtitute a criss, a range where there is a solvency criss, and a range where
there might be a liquidity crigs. We assume that, if there are multiple equilibria, the probability
of there being a capital account crissis exogenous and equa to g, where 0£ g £1.

4.1. No Vulnerability to Crisis

Firs, we condder the outcome when sufficient equity is invested so that there is no
vulnerability to a crigs — that is, when e 3 €. In this Stuation the internationa banks are
guaranteed a full repayment of their fird-period loans, and so the interest rate in the first

period, r,, will equd the risk-free rate, r.. This implies € =€, where we define

8= (0 +r)/(1+r,).

We can solve for the expected vaue of equity by integrating across the digtribution of a . If
a <a  each firm will terminate its investment after one period and the value of equity is given
by the excess of the vdue of the firm’s liquid assets over its short-term liabilities. On the other
hand, if a 3 a”, each firm will maintain the full investment in the second period. Given r, =1,

the expected vaue of equity at the end of thefirg period is:
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EV, :adl- - (1+1.)1- e)]kf @)da

ap

1 G- @411 €)@~ G- 1 )/(1+ )[R @)da

which amplifiesto:

EVe =[1-c,- (1+r)-e)]k +a;‘)[(a - G- 1)/(1+ 1) |k () da @

A firmwill invegt if EV;. 3 e(1+r. )k , which isthe opportunity cost of the equity investment in
the firm. The equation shows that the owners of each irm will have the correct incentive to
make the initid invesment: they will invest precisdy if it is expected that the return for those
high vdues of a for which the second period investment is profitable, is large enough to
compensate for those low values of a for which the investment is terminated after just one
period at a loss. Moreover, as the expected value of equity EV., net of the opportunity cost,

e(1+r.)k , is independent of the e, the owners are indifferent as to the mix between debt

and equiity financing.

Thusin this case the interest rate is no higher than the risk free rate, there is no incentive ether
to invest too much or too little, and there is no incentive to change the financing of invesment
in inefficient ways. Hence in the modd that we are presenting here, dl vulnerability to crigs,
and dl inefficiency associated with crigs, is avoided if there is sufficient equity invested in
projects. We now turn to consider what happensif thisis not the case.

4.2. Vulnerability, but No I ntervention
First, we consder the outcome when there is no intervention ex podt. If there is no crigs the
banks expect to receive a full repayment. On the other hand, in the event of crigs, without any

intervention, they expect to receive just (1- )k , whichisthe value of the firm's liquid assets

a the end of thefirst period. Consequently, the pay-off expected by the internationd banksis:
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ay

EV,' = O)1- ¢ )kf(a)da +g (Y1- c)ki(a)da

(8)

ay

+(1- g) O+ r)(1- e)kf (a)da

where the superscript indicates that this is the case with no intervention ex post. We assume
that the behaviour in the market for international banking sets the interest rate just such that this
payoff, EV,", is equa to the opportunity cost of lending, (1+r.)(1- e)k .° From (8) we get
the following implicit expression for thisinterest rete, r; :

ay

1- 9) O(L+1,)(1- e)kf @)da =(L1+r.)(1- e)k- g(l‘)(l- c)kf(a)da
a N a, (9)
-9 Q(l' c )k (a) da

This is in effect a supply curve for lending, and shows that the less productive are projects,
perhaps because te upper value of a fdls, the higher the interest rate will be. But the
relationship between a, and the interest rate is non linear. This is because a higher interest

rate not only increases the return to the banks when there is no bankruptcy, but also increases
the range of a over which there will be bankruptcy and so no payment. Indeed, if projects
are insufficiently productive there may be no vaue of the interet rate such that the investment
is expected to yield a return equa to the opportunity cost of lending. Unless there is, the
internationa banks will be unwilling to lend in the first period. Whether or not there is a value
for r, which stidfies this condition will depend on f (a) and the parameters of the model.

Providing there is an interest rate a which the banks are willing to lend in the first period, the
expected vadue of eech firmis
EV.' =(1- 9) f1- G- @+r)(A- €) +@- ¢, - r.)/(1+1, )] (@)da
a

After subdtituting out for the interest rate using (9):

e Banks are competitive in that they do not act collectively in a strategic manner — although aswe

have seen above the expectations by one bank about the lending behaviour of others affects its decision
whether to lend. The assumption hereis that they undercut each other to eliminate any tendency to excess
profits.
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EVY =[1- ¢- (@+r.)- )]k +(1- g)aa(a - ¢, - 1)/(1+1)kf (a)da  (10)

This is necessarily lower than EV;, the expected value when there is no vulnerability, given
that g >0 and & >a . Thisis because of the inefficiencies introduced by the possibility of
liquidity crises and solvency crises. As aresult of the expected vaue of equity being lower in
this way, the owners of the firm have an incentive to raise the amount of equity financing above

the threshold, €, so that no vulnerability would exist. This would necessaily raise the

expected return from their equity investment.

What about the conditions necessary for lending from banks to be forthcoming in the first
place? To examine these, let us assume a particular digtribution for a which dlows us to
derive explicit conditions for the existence of a solution for r, . For Smplicity, weassume a is
uniformly digtributed between the lower and upper bounds, a, and a, respectively. Given
thisdigribution for a condition (9) reduces to:

- g)ay - D[A+n)A- e)- @- o)) =(a, -a)[A+r)1- o) (- ¢)] (1)
As & isalinear function of r,, this expression is quadretic in r, . After subdtitution for & we
find that a solution for r, exists providing:”

e3 é-(a,-c-r)’@-9)a@,-a,)(d+r)? (12)
This condition sets alimit on how low the amount of equity financing can Snk before it renders
projects infeasible due to too high a risk of liquidity and solvency crises. Beyond this point
investment projects are not expected to support sufficient repayments to the internationd

banks to cover the opportunity cost of lending, however high the interest rate is s&t, and so
they will not be funded.

Thus, without intervention, we have identified two features of the lending process. Fird, there
are incentives on the owners of the firms to set the equity input high enough to avoid the
vulnerability to crises. But, second, if they are unable to make this choice, thereis alimit to
how low the amount of equity financing can be if projects are to attract internationd lending.

! Note that, if this condition is satisfied, two positive solutions for the interest rate will exist.

Competition amongst the international banks will ensure that the lower one holds.
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The lower the amount of equity, the greater the risks of liquidity and solvency crises, and the
higher the interest rate needs to be, but beyond a certain point there is no interest rate at which
the international banks are willing to lend to finance the investment in the first place.

In the following subsections we congder, in turn, the impact of interventions to prevent ex-post

inefficiency in the event of liquidity and solvency crises.
4.3. Intervention in Responseto Liquidity Crises

The effect of dl three forms of intervention — creditor committees, unsubsidized financing by
the IMF, and standdtills combined with additiond IMF financing where necessary — is
draightforward to determine. Effectively each of these interventions mean g =0. Thiswill

reduce the equilibrium interest rate (if one exists — see below), and increase the profit that the

providers of equity expect to make from the initid investment. Equation (10) now becomes.
EVe =[1- ¢- @+r.)(2- e)lk + @ - c,- ro)/(1+1.)]kf (a)da (13)
a

where the superscript indicates this is the outcome with intervention in response to liquidity
crises. The expected vaue is now greater than it is when thereis avulnerability to a crisis but
no intervention, snce there is now no risk of a liquidity crigs. But it is lower than in the case
where there is no vulnerability at dl, since there is till arisk of a solvency crisis® Once again
the owners of the firms have an incentive to raise e above the threshold €, asthis necessarily

raises the expected return on their investment.

As dready noted the equilibrium interest rate will now be lower because of the ruling-out of
liquidity crises, and — correspondingly — the condition necessary for there to be lending by the
international banks is wesker. If we again assume that a is uniformly distributed, then with
g =0 conditions (11) and (12) reduce to:

@, - a)[@+r)l-e)- - ) =@, -a)[@+r)1-e)- (- ¢)]
(14)

We know that EVEL < EV,_, because in (13) the cut-off point for a is& and not a’ whichitisin
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e3 é-(a,-¢c-r)la@,-a)d+r)? (15)
Note that condition (15) is weeker than condition (12). With intervention to prevent liquidity
crises done, equity investors gtill have an incentive to set the equity input high enough to avoid
the vulnerability to solvency crises. If they are unable to make this choice, there gill remains a
limit to how low the amount of equity financing can be, if the projects are to attract
internationd lending. This lower limit on equity financing is, however, less than thet in the
previous sub-section, snce there is no longer the possibility of acostly liquidity criss.

4.4. Intervention by Write-downsin Responseto Solvency Crises

In this sub-section we turn our attention to the intervention that follows a solvency criss. To
isolate the effects of a solvency crisis we smply assume g =0, which means liquidity crises
never occur, athough it should be noted that the same result could be brought about by any of
the interventions consdered in the previous sub-section. First, we ded with write-downs,

before examining subsdized IMF-finanaing.

Suppose thet, in the event of a solvency crigs, the firg-period debt of each firm is written
downto (1+T;(a))(1- e)k , where F(a) iswithin the range, discussed in section (3.2), tht is
aufficient to prevent a firm from defaulting. This write-down takes place after the draw on a

and may be dependent on a . The pay-off expected by the internationd banksis now:

EVy® :adl- c )k (a)da + gc‘)(1+ T(a))(1- e)kf(a)da
. ) (16)

+ L +1,)(1- e)kf(a)da

where the superscript indicates that this is the outcome with a write-down in the event of a
solvency crigs. We assume, as before, that the competitive market for internationa banking
sets the interest rate precisely so that this pay-off is equa to the opportunity cost of lending, so
that EVY® =(1+r.)(1- e)k . This gives the following condition for the first period interest

rae, r,:

().
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ay

eE‘)(1+ T@))(1- e)kf(a)da + (1+n)(1- e)kf(a)da
a" ) a (17)
= (L+1.)(1- e)k - (f1- g)ki(a)da

aL
Below we solve for a condition on e such that a solution for r, exists which satisfies this, but

for now assume that it does.

As before the expected vaue of equity investment is found by taking the expectation of

outcomes acrosstherange of a vaues®

EVYS = dl G- (1+T@)A- ) +(@- - r)/(1+r)K @)da

. (18)
+0l1- & - @+n)I-e) +@- ¢, - 1 )/(1+ )]k (@)da
After subdtitution of (17) we obtain:
EVe® =[1- ¢ - (L+r)(1- e)]E+a6[(a - ¢, - 1)/(1+1) ]k (@)da (19)

Thisis akey result. Not only is EVY* independent of T;(a), but it is aso precisely equa to
EV., which is the expected vaue of equity when no vulnerability to crisis exits. EVY™ is
independent of 1 (a) for the following Smple reason. We assume the international banks act

in a competitive manner.® This means that, athough the obligation to the banks is reduced if
debt is written down, the expectation of this leads to a burden which is passed back to the
firms in the form of a higher interest rate. Thus, in expected-vaue terms, the write-down of
itself has no effect. Indeed, because of this, it does not matter for the expected vaue of the
firms how drong the write-downs are. What does matter is that an adequate write-down

occurs whenever this is necessary to ensure the viability of efficient investment in the second

9 We assume that the international banks and the owners of the firms share the same expectation

regarding the severity of the write-down that will occur in the event of a solvency crisis. It has been
suggested to us that it might be in the interests of a debtor government to agree that write-downs would
be the minimum necessary and then once a write-down takes place it make it the maximum possible, in a
time-inconsistent way. To sustain time-consistent non-maximum write-downs would require an
institutional framework such as the sovereign debt reconstruction mechanism in which commitments could
be given about the degree of write-down that would take place if acrisis emerges.

10 This means that the pricing behaviour of the banks will such that they do not expect to make
supernormal losses or profitsif they lend to the firms at the beginning of the first period.
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period. Because write-downs can occur in al drcumstances in which it is efficient, EVY'® is

precisely equa to EV .

As a consequence of this result, the expected value of equity EVY*, net of the opportunity

cogt, e(1+r.)k , is independent of the e, so the owners of the firms have no incentive to

manipulate thisvariable.

Both results are triking. They suggest that, from an ex-ante perspective, the outcome under
thisintervention regime is identicd to that where no vulnerahility existsin the first place.

Now consder whether the banks are willing to lend in the first place — that is, the conditions
under which there exists an interest rate that satisfies condition (17). Once again, we assume a

uniform didribution for a .

The condition for there to be lending will depend on the generogity of the write-down that is
expected. Suppose the write-down is expected to be a the maximum level within the feasible
range, 0 that (1+T7,)(1- €)= (1- ¢). In this case the benefit of e write-down is fully
appropriated ex pogt by the firms, the international banks do not gain as ther participation
condraint is just binding. This means that over the whole range of a for which there are
solvency crises, the banks get no more than they would if the firms did default. In this Stuation
condition (17) reduces to (14), and any solution for r,, together with the condition on e for

the exigence of a solution, is identicd to that in the case with interventions in response to

liquidity crisesdone.

On the other hand, suppose the write-down is expected to be a the minimum level within the
feasible range, so that (1+T1,)(1- e)=(@- c,- r.)/(1+r.)+(1- c,) . Now the benefit from
the write-down is fully appropriated ex post by the international banks. This means that over
the whole range of a for which there are solvency crises, the banks get more than they would
if the firms defaulted, and this amount increaseswith a . Equation (17) now becomes:
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@, - A)[A+n)1- e)- (1- ¢)] =(@, - a)[@+r)1- e)- (- ¢)] 20
+@-a’)g@a+a’)/2- (c,+r)gid+r.)

After subdtituting for & we once again have a quadratic expresson for r,. A solution exigtsif:
e3é-(a,-c-r) /2@, -a)@d+r)? (21)

This condition is now wesker than in any of the other cases consdered ® far. Thisis

understandable. If the effects of awrite-down are fully borne by the firms, then the banks need

to pass on lessin the way of higher interest rates, and so it is more likely that the banks can set
an interest rate a which they cover their opportunity cost of lending.

Thus, with intervention by write-downs to prevent solvency crises, there are no longer any
incentives on investors to set the equity input high enough to avoid such crises. But there
remans a limit to how low the equity input proportion can be s, if the projects are to attract
internationa lending. This limit on the equity input is, however, lower than it would be without
such an intervention, unless the banks bear the full costs of the debt write-down.

4.5. Intervention by Subsidized Lending in Responseto Solvency Crises

Finally we consder the case of subsidized financing by the IMF &t the rate f,(a), where
f,(a) isafunction of a that lieswithin the boundaries identified in subsection 3.2. We make

the redigtic assumption that the creditor-country governments bear the cost of the subsidy, but
do not pass this on to the internationd banks who are lending to the firms that undertake the
investment. The pay-off expected by the internationa banks is now:

vV, :adl- ¢, )kf (a)da +a6(1+r1)(1- e)kf(a)da (22)

a. a

where the superscript indicates that this is the outcome with subsidized financing by the IMF in
the event of a solvency crisis. Given the condition that EV,™° = (1+r.)(1- e)k , from (22) we

QOet:

a(Li)(1+r1)(1- e)kf(a)da = (@+r:)(1- e)k- a(‘)(1- ¢ )kf(a) da (23)

a ap
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As the left-hand dde is linearly incressing in 1, a solution for r, which satisfies (23) must
adways exid. Given the digtribution for a we can solvefor r, to get:

n=g-(1-e)a,- (1+r)1-e)- - ¢)a, +(-eya'ga, -a’)l-e
Note that 1,3 r. given a’ 3 a, . The interest rate is higher than the risk-free rate because

when a <a’ thefirms il default, and so the interest rate has to be set high enough to cover

this possibility.

The expected vadue of the equity invesment is.
EVe® = dl G- (L+1r)1- &) +@- ¢ - KH@)/(1+F@)][A+F@))(1+r)]K @)da

PO G- L)L @) +@- - )L+ ) @)da

After subgtitution of (23) we get:

EVSS =(1- ¢k - (+r.)(1- e)E+aE‘)[(a - ¢, - 1:)/(1+ 1) |k (@)da
) * (24)
+J (1 - K@))(c,+ (L+r)(L- €))/(1+r )k (a)da

EVS® is dways gregter than EV. and EVY*®, with the difference precisdly equa to the

expected cost of he subsdy discounted to the end of the firgt period. This is a sgnificant
result. The increase in the expect vaue of equity is the result of the fact that the cost of the
subsidy, required in the event of a solvency criss, is not passed on to the banks, who cannot,
therefore, passit on to the firms. This means this cost is externd to the firms and so the owners
take no account of it when they make the initid investment decision. For this reason they may
be tempted to invest in projects even when this is socidly inefficient. Moreover, the owners of
each firm can raise the expected return on their equity by reducing e, so as to maximize the
expected vaue of the subgidy. This means that the expectation of subgdized financing, in
response to a solvency criss, could potentidly result in a vulnerability to a criss, where no

vulnerability would otherwise exist.

Thus we can draw three conclusions about the outcome when the IMF provides subsidized

lending in the face of solvency crises. Firgt, in contrast to the other cases, there is never a
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minimum amount of equity financing thet is required by the banks before they are willing to
lend to the firms. Second, there is an incentive to reduce the amount of equity financing to
increase the expected vaue of the subsdy. This will have the effect of increasing the
vulnerability of firmsto acrigs. Third, there is a tendency to encourage investment in projects
whose expected return on capita is lower than the opportunity cost of capitd. This is because
of the externdlity that the prospect of a subsidy crestes.

4.6. Implicationsfor Efficiency Ex Ante

From the analysis of this section we can draw three conclusions. Firg, the internationa banks
might not be willing to lend if there is inaficient eguity financing. The drictness of this
congtraint depends on the intervention regime. This potentia congtraint on lending is strongest
if there is no intervention when a criss occurs. It is weskened if there is intervention which
prevents liquidity crises. The condraint is further weakened if there are debt write-downs,
providing that some of the burden of these is borne by the firms. This condrant only
disppears when the IMF is expected to provide subsdized financing in the event of a
solvency crigs: only then are the internationa banks necessarily willing to lend irrespective of
the amount of equity investment.

Second, in the absence of any intervention, or if there is only intervention in response to a
liquidity criss, the owners of the firms have an incentive to raise the amount of the investment
that is financed by equity. They have this incentive because doing so reduces the possibility of
liquidity or solvency crises. If they raise the amount of equity financing sufficiently, there will be
no vulnerability to a crigs. On the other hand, if a write-down is expected in the event of a
solvency crigs, the owners of the firms are indifferent as to the amount of the investment thet is
financed by equity. This is because write-downs eliminate the inefficiencies associated with
crises. Findly, if the IMF is expected to provide subsidized financing in the event of a solvency
crigs, the owners of the firms now have an incentive to minimize the amount of the investment
that is financed by equity. This is because this maximizes the expected vaue of the subsidy

they receive in the event of a solvency crisis.
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Third, in contrast to dl other cases, the provision of financing at a subsidized rate in the face of
a solvency crisis creates an externdity that could lead to too much investment in the firgt
instance. This is because the creditor countries bear the cost of the subsidy and there is no
mechanism by which this can be passed on to the firms. As this cost is externd to the firms the
owners do not take thisinto account when they make theinitid investment decision.

Given the importance of subsidized lending as achanne for the creation of mora hazard in this
paper, it is necessary to consder the evidence on the extent of IMF subsdies in practice.
Mussa (2002) finds that the vaue of the subsdy is low, rdive to the full amount of capita
flows to emerging markets. He argues that the IMF s own balance sheet places an upper limit
on the amount of the subsidy which can feasibly exist.'™* Othersfind that the evidence on mora
hazard is more mixed (Dell’ Ariccia et d, 2000). It may be that the channd for mora hazard
arises in ways other than those consdered here. In particular it may be that, in the absence of
IMF lending there woud be default in the case of asolvency criss, asin this paper, and that (i)
the IMF lends at the risk free rate rather than a a subsdized rate but that (ii) the costs
required for repayment of this loan are met (subsequently) by the borrower-country
government rather than governments in the countries where lending banks are located. In this
case moral hazard remains, but of a kind not measured in the IMF s balance sheet, since its
costs are born by borrower governments. Even so, borrower governments might prefer this

outcome to default, if the costs of default arelarge.

5. Conclusions

This andyss has shown that liquidity crises and solvency crises present policymakers with
different chdlenges. In the case of a liquidity criss the chdlenge is to ensure that sufficient
financing is avalable to the firms in the second period to prevent an unnecessary early
liquidation of the investment projects and the bankruptcies and default that would ensue. In the
case of a solvency crigs, the provison of financing is dso an essentia dement. However, in
this Stuation there is a further chdlenge. Financing done isinsufficient to prevent the firms from
defaulting. To prevent an inefficient outcome some additional mechanism must be found to
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achieve this. This can take the form of a write-down of the debt overhang, or the provision of

subsdized lending by the IMF.

Given the different nature of the problems faced there is no reason why the optima form of
intervention should be the same in each case. The andyss of this paper suggeds thet thisis
unlikely to be the case.

When deding with a liquidity crigs three forms of intervention are effective: creditor
committees, unsubgdized financing by the IMF, and stlanddtills, dthough this find gpproach
might have to be supplemented by some IMF lending. We found that each of these
approaches can ensure ex-pog efficiency and that they had identica implications for ex-ante
efficiency. In practice, however, if there is a potentid shortage of IMF money, the bst
approach may be necessary rather than the second, because a combination of a standtill and
some IMF lending would congtrain the demand for financid support placed on the IMF. It is
noteworthy that none of these interventions to ded with liquidity crises creste mord hazard
pressures. Even with them in place investors gtill have an incentive to set equity financing high

enough to avoid vulnerability to liquidity or solvency crises.

In the case of a solvency criss we found that two interventions were able to achieve an
outcome thet is efficient ex post: these are write-downs and IMF financing a a subsdized
interest rate. But these interventions both have significant ex ante implications. A regime with
writedowns diminates the incentive to set the financing by equity high enough to avoid
vulnerability to solvency crises. And a regime in which crises are dedlt with by subsidized
financing by the IMF may cause sgnificant mora hazard problems: it encourages investors to
st equity financing low so as to create vulnerability to solvency crises and then gain from the

subsdy involved in the IMF financing.

Thereis another way of putting this conclusion. We can view ex-pogt interventions in the same
way we would view any interventions designed to offset a market failure. The first theorem of

welfare economicstdls us that, if the market failures which prevent the continuation of efficient

n Jeanne and Zettelmeyer (2001) develop asimilar argument.
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investment in the second period are the only market failures, then correcting for them, usng
any of the dternative approaches consdered in this paper, will achieve a first-best or Pareto-
efficient outcome. It is for this reason that we conclude that each of the ex-post measures —
with the notable exception of subsdized financing — will not have any mord hazard cog, in the
absence of some other market fallure. Subsidized financing is the exception because it causes
another market failure: the subsidy creates an externa cost of the investment thet is not taken
into account when the owners of the firms make their initid investment decisons. Moreover,
this problem is exacerbated as the owners of the firms will seek to minimize the amount of the

invesment that is financed by equity in order to maximize the expected vaue of the subsdy.

The analysis of the paper suggests that regulation of the capita structure of a country might be
hepful in ensuring a higher proportion of financing through equity. This would lower the
probability of crigs, and of the inefficiencies associated with crigs. It could be done either
through domestic policy or internationdly through the IMF. This suggestion is only implicit,
snce there is no explicit analysis in the paper of the welfare consequences of capita structure.
But what the paper does do explicitly isto warn againgt forms of criss resolution which create
incentives for the choice of a capitd structure which would actudly increase the probability of

Crises occurring.

The problem analysed in this paper — vulnerability to criss due to alow proportion of financing
through equity — may arise for a subtle reason. It may be that origindly alow amount of equity
financing arises not from choice. Instead, underdeveloped capitd markets may mean that

projects have to be financed largely by borrowing. This might mean ether the invesment
cannot be financed at dl if the banks are unwilling to lend, or if they do that a vulnerability to a
crigs exigs. But subsdized bail-outs are a poor response to this. Although bail-outs can dedl

with crises when they do occur, they make crises more likely in the first place. They therefore
provide firms with an incentive to choose to keep the amount of equity financing low, in order
to benefit from a higher subsdy when a solvency crisis occurs. In such a Situation alow equity
input may end up being fredy chosen by firms in response to the intervention regime adopted
in the face of low equity input caused initidly by market underdevelopment. Policy response to
afalling in the market may hinder the market from subsequent development.
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The paper raises amore genera problem. As different responses are required to liquidity and
solvency crises, we must be able to distinguish between different types of criss. But in generd
thismay not be possble; alack of timely information might make this judgement subjective and
probabiligic. A mistake could have consequences more serious than those discussed in this
paper. It may be that deding with a liquidity criss speedily is important — to prevent a
worsening of the fundamentals and make a tuture solvency crisis less likely. Such arguments
have been usad recently in the case of Brazil. But if the percaived liquidity crigsisin fact an
emerging solvency criss, then deding with it as a liquidity crids may dday the onset of the
solvency crisis and may make the cost much worse. This appears to be what happened in the
case of Argentina. This suggests that much more work is required on what to do if there are

ggns of an emerging crigs but insufficient indication of which kind.
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