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Abstract

Countries with intermediate levels of institutional quality suffer larger output contractions
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accelerator framework developed in Bernanke, Gertler, and Gilchrist (1999). The model
captures financial market institutional quality with creditors’ ability to recover assets from
bankrupt firms. Bankruptcy costs affect vulnerability to sudden stops directly but also indirectly
by affecting the degree of liability dollarization. Simulations reveal an inverted U-shaped
relationship between bankruptcy costs and the output loss following sudden stops.

JEL Classification: E44; F31; F41; O16
Keyword(s): sudden stops, bankruptcy costs, financial accelerator, liability dollarization.

* We have greatly benefited from comments from two anonymous referees. We also wish to thank participants
at the NBER conference on the Micro and Macroeconomic Effects of Financial Globalization, December 5 and 6,
2008 and the Southern Economic Association conference, November 21, 2008. Finally, we would like to thank Jun
Ishii, George Shuster, and Christian Zimmerman for helpful comments and discussions.

** Corresponding author: Department of Economics, University of Connecticut, 341 Mansfield Road, Unit
1063, Storrs, CT, 06269-1063. Phone: (860) 486-4889. Fax: (860) 486-4463. Email: uluc.aysun@uconn.edu




1. Introduction

Advanced economies with strong institutions seldom suffer large drops in output
following capital flow reversals. One reason emphasized in this paper is that better institutional
quality reduces domestic liability dollarization (Burger and Warnock, 2006; De Nicol6 et al.,
2005), decreasing the output loss following a sudden stop of capital inflows (Cavallo, 2004;
Guidotti et al., 2004). Emerging economies with intermediate institutional quality, however,
exhibit heightened vulnerability to capital flow reversals compared to less developed nations
(Ranciere et al., 2008; Schneider and Tornell, 2004). These two observations imply a non-linear
effect of institutional quality on the fall in output following a sudden stop.

In this paper, we model the non-linear relationship by extending the financial accelerator
framework developed by Bernanke, Gertler, and Gilchrist (1999) (hereafter BGG). In particular,
we show that in some cases an improvement in institutional quality can have the counterintuitive
effect of increasing the cost of a sudden stop. We focus on financial market institutions and
capture institutional quality with the cost of bankruptcy, a key parameter in the model.

Bankruptcy costs enter the model through a financial contract between a bank and
domestic entrepreneurs. According to this contract, as entrepreneurs borrow more for a given
level of net worth, they are charged a higher interest rate. The financial imperfection that
generates this external finance premium is the result of a cost that lenders must incur in order to
observe and retrieve borrowers’ realized returns when they default. Lenders pay this amount
only when firms default; otherwise lenders receive a fixed payment. We can interpret this cost

as a bankruptcy cost that reflects auditing, accounting, and legal expenditures associated with

! Bankruptcy costs reflect institutional quality for several reasons. Countries with strong legal systems that protect creditor rights
and provide an orderly bankruptcy process should have lower bankruptcy costs. In addition, given that a firm has declared
bankruptcy, prudential regulation and supervision of the financial system that requires disclosure and transparency of firms’
financial positions should also reduce these costs. We therefore focus on one aspect of institutional quality, bankruptcy costs,
although we use the terms interchangeably in the paper.



liquidation as well as losses associated with the interruption of business (Carlstrom and Fuerst,
1997). The lower the cost, the greater the proportion of a firm’s value creditors can recover.

In contrast to BGG (1999) and later work extending the financial accelerator framework to
an open economy setting (Choi and Cook, 2004; Gertler, Gilchrist, and Natalucci, 2007,
hereafter GGN), we calibrate the model using different levels of bankruptcy costs. We then
analyze the effect of an exogenous increase in foreign interest rates, which initiates a sudden stop.
There are two direct effects of a decrease in bankruptcy costs. First, a lower bankruptcy cost
reduces the level of financial frictions due to asymmetric information, weakening the
transmission of external shocks to entrepreneurs’ net worth and costs of capital. This financial
accelerator effect causes a more muted output response to external shocks. Second, when
financial frictions are lower, the external finance premium and therefore borrowing costs are less
sensitive to leverage. The reason is that creditors are not as affected by bankruptcy since they can
retrieve a greater portion of a bankrupt firm’s assets. Therefore, when there is a sudden stop and
borrowing costs increase, firms must respond by decreasing investment sharply to lower their
risk premium. This effect, which we refer to as the leverage sensitivity effect, amplifies the
response of output. These two competing effects play a crucial role in the non-linear relationship
between bankruptcy costs and vulnerability to sudden stops.

We use the framework to model three types of economies. We first analyze a benchmark
economy that is characterized by the ability of domestic firms to obtain finance in local currency.
In this economy, the first effect dominates, and a reduction in bankruptcy costs reduces
vulnerability to sudden stops. We then look at an economy in which domestic firms must borrow

in foreign currency. In this case, we find the opposite result that lower bankruptcy costs actually



increase the output loss following a sudden stop. Specifically, liability dollarization and the
depreciation of the currency strengthen the second effect, leading to a larger drop in output.

Finally, we look at a more realistic intermediate case in which some firms borrow in local
currency and others borrow in dollars. In contrast to GGN (2007) and Choi and Cook (2004) in
which all borrowing is denominated in a single currency, we make liability dollarization
endogenous. Specifically, we model a causal relationship between bankruptcy costs and local
currency borrowing. As mentioned above, there is some evidence of a negative relationship
between institutional quality and domestic liability dollarization.? To model this relationship, we
assume a fixed wedge between bankruptcy costs for domestic and foreign lenders (Hermalin and
Rose, 1999; lacoviello and Minetti, 2006; Rajan and Zingales, 1998). As we explain below, this
wedge implies that liability dollarization decreases as bankruptcy costs decrease.

Simulations of our partial dollarization economy reveal an inverted U-shaped relationship
between institutional quality and vulnerability to sudden stops.® In particular, a lower
bankruptcy cost increases the output loss following a sudden stop, but this effect only applies to
countries with initially high bankruptcy costs. Finally, the model’s simulated output loss is
similar to actual declines in output.

The rest of the paper is organized as follows: Section 2 presents and calibrates the model.
We then simulate sudden stop-induced output drops for different values of the bankruptcy cost

parameter. Section 3 concludes.

2 Burger and Warnock (2006) provide evidence that better institutional quality promotes local currency bond markets. Better
institutions are also correlated with less dollarization in the domestic banking system (De Nicol6 et al., 2005; Honig, 2009). In
addition, there is evidence that better institutional quality, such as credit rights, spurs the development of the domestic banking
system and/or bond market, regardless of currency denomination (c.f. Djankov et al., 2008). To the extent that local lending is in
local currency, greater domestic borrowing and less foreign borrowing should reduce the share of foreign currency debt.

® The inverted U-shaped relationship is consistent with recent models (Aghion et al., 2004; Schneider and Tornell, 2004;
Ranciere et al., 2008) showing that countries with intermediate levels of institutional quality that are characterized by limited
contract enforcement and bailout guarantees are more likely to experience sudden stops. Our paper adds to this literature by
describing the dynamic behavior of vulnerability to sudden stops as countries transition from low to high institutional quality
economies. This paper also represents a first attempt to capture this non-linear effect using a DSGE model.



2. Model Economy

In this section, we build a model to analyze the relationship between institutional quality
and vulnerability to sudden stops. The financial accelerator framework of BGG (1999) in an
open economy setting is well suited for this purpose. First, the model includes bankruptcy costs
that can proxy for institutional quality. Second, bankruptcy costs determine the leverage of
domestic firms, which in turn affects a country’s vulnerability to sudden stops. Third, the
general equilibrium framework together with reasonable calibration allows us to quantify the
vulnerability to sudden stops.

2.1. Benchmark Model (No Liability Dollarization)

There are six types of agents in the benchmark economy: households, entrepreneurs, a
domestic bank, retailers, capital producers, and a central bank. Households work, consume, and
invest in deposits denominated in domestic and foreign currency that have a riskless rate of
return. Entrepreneurs are risk neutral and borrow from domestic banks to finance the production
of wholesale goods. A domestic bank finances entrepreneurs using the deposits of consumers.*
Retailers are monopolistically competitive and transform wholesale goods into final consumption
goods. Retailers are included at this stage to simplify the financial contract and motivate price
stickiness. Capital producers turn investment into capital goods. Finally, a central bank conducts
monetary policy using a Taylor (1993) rule.

We begin by defining the financial contract since it is the component of the model used to
study the effects of institutional quality. Aside from the financial contract, the rest of the
economy follows a standard dynamic New-Keynesian small open economy model. The financial

contract is embedded in this framework, the details of which are deferred to Appendix B.

* Funding does not have to come exclusively from domestic sources. But we assume in this section that all financing is
denominated in local currency.



The Contract between the Domestic Bank and Entrepreneurs
There is a continuum of entrepreneurs with insufficient net worth to internally finance
their investments. Entrepreneurs borrow the difference between their desired investment and net

worth from a domestic bank. Let Q, ,, K,,, and N, denote the price of capital, the capital stock,
and the net worth of entrepreneur i, respectively. Desired investment is Q, ,K,,. Funds borrowed

from the bank, B, are therefore given by

1
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The external finance premium on these loans, x, , is determined according to two

equations that characterize the contract with the bank. The first equation is given by:
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Equation (2) shows that banks set their expected rate of return equal to the risk free rate, R,. The
right hand side represents the opportunity costs of financing the entrepreneur. Expected returns
consist of the principal and interest payments with probability 1— F (A, ) and whatever the firm
has if it defaults net of bankruptcy costs. The bankruptcy cost coefficient, s, represents the cost
per dollar that lenders must pay when borrowers default in order to observe and retrieve
borrowers’ realized returns. This implies a recovery rate of 1—- 4. A, isa log normally, i.i.d.
idiosyncratic shock to entrepreneurs’ return on capital. A, is the expected cutoff value of the

firm specific shock below which the firm is unable to pay back its debt. Entrepreneurs’ return to

capital, A R’ is given by:
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where P, /P," is the markup of retail goods over wholesale goods. We assume that entrepreneurs

purchase their entire capital stock every period. This ensures that the external finance premium is
determined based on the overall leverage of the firm and not just the marginal investment.

The second equation that characterizes the contract is as follows:
AR QK = (R +%,)By (4)
According to this equation, entrepreneurs need at least the cutoff value of the idiosyncratic shock
to pay the principal and interest. Entrepreneurs in the model are assumed to be risk neutral and
are exposed to both idiosyncratic and aggregate shocks. Therefore, technology-related risks are

transferred from risk-averse consumers to the entrepreneurs via the financial intermediary.” A,

and the risk premium, x. , are determined simultaneously by equations (2) and (4).

1 Nty
From the profit maximization problem of the entrepreneur, subject to (2), we derive a

supply of capital relation, as in BGG (1999):

Et_l[Rtk] —v Qt—lKit V' & >0 (5)
R, N N
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Equation (5) shows that if firms become more leveraged, banks charge a higher premium to
compensate for the higher probability of default. Similarly, we can show by inverting (5) that

leverage is positively related to the relative returns to capital.

k
Qt—lKit = Et_l(Rt ) ’ Q?' Etfl(Rtk) >0 (6)
Nit Rt Rt
The overall demand for capital is obtained by aggregating over all entrepreneurs.
Qt—th = (D(Et—l (Rtk )/ Rt ) Nt (7)

% Assuming the country is exposed to an adverse aggregate shock, the financial accelerator framework implies the bank collects
more from entrepreneurs that survive to compensate for losses from bad loans. A more realistic contract in which foreign banks
include the expected, instead of the ex post, returns to capital in the financial contract does not change the results (Aysun, 2008).



According to this relation, firms base their investment decisions on the expected returns to
capital relative to the risk free rate. Furthermore, in steady state, higher bankruptcy costs
correspond to lower leverage (¢'(x) <0 and v'(x) > 0).% In particular, when the bankruptcy cost
coefficient rises, firms reduce their leverage to counteract the effects on the external finance
premium, implying a negative steady state relationship between the two variables.’

The entrepreneurs’ net worth evolves according to the following equation:

Nit+l = 7evit +Wte / Pt (8)
where W,° /P, and V,, are an entrepreneur’s real wage and equity. V, is given by,

A
Vit = Rtht—lKit _(Rt (Qt—lKit - Nit) + IUJ.O Ait Rtht—lKitdF(Ait)j (9)

The first term, RQ,,K, , represents the returns to capital given that the firm does not go

it
bankrupt. The second term is the expected debt payment. »°in equation (8) is the survival
probability of the entrepreneur. This variable is needed to prevent entrepreneurs from building up
enough net worth and becoming self sufficient. Net worth is composed of the net returns to
capital if the firm stays afloat and real wages.

Equations (8) and (9) predict that if there is an increase in asset prices, returns to capital
along with firms’ net worth increases as well.2 If entrepreneurs fail, they consume the returns to

capital net of debt payments such that C; = (1— y°)V,, and then perish.

2.2. Parameterization
In this section we discuss the calibration of the financial sector. The calibration of the rest

of the model is discussed in Appendix B. When possible, we calibrate the model to data from

® The proof is available in Appendix A.
" With a slight abuse of notation, we denote the external finance premium (EFP) by R*/R =1— x/R in the rest of the paper.
8 Equation (9) can be used to show that dV, /dQ, >0 .



Argentina, which was chosen due to data availability. When Argentine data are not available, we
choose parameter values used for emerging market countries or that are standard in the literature.

We choose the financial sector parameters to match the following: 1) Annual business
failure rate of 0.12%. 2) External finance premium of 5.2 percentage points. 3) Leverage ratio,

QK /N, equal to 1.8 or debt-net worth ratio of 0.8. In order to obtain these steady state values
we fixed the bankruptcy cost coefficient x4 to 0.31, the quarterly survival rate of entrepreneurs to
0.9744, and assumed that the idiosyncratic productivity variable A, is log-normally distributed

with a standard deviation equal to 0.18 and a mean of unity.

In most models of financial imperfections used to study advanced economies, bankruptcy
costs are chosen to be less than 30% of firms’ assets (e.g. BGG, 1999: 12%; Carlstrom and
Fuerst, 1997: 20%). According to the World Bank’s 2008 Doing Business report, costs are much
larger for emerging market countries than advanced economies (78.3% vs. 14.6%).° In

Argentina, bankruptcy costs averaged 69.6% between 2004 and 2009. Therefore, £ =0.31, a

number significantly higher than 0.12 for the U.S., is a reasonable parameter value for Argentina.

The only evidence we could find on the business failure rate for Argentina was from
Claessens and Klapper (2005). The authors use the ministry of justice database to compute the
average number of bankruptcy filings relative to the total number of firms in Argentina between
1992 and 1999. This value is not unreasonably low as bankruptcy rates in developing countries
are often lower than in advanced economies (c.f. Hall and Sobel, 2006).%

The only empirical study we found related to leverage in Argentina was a 1999 survey of
small and medium sized enterprises (SMEs) by Instituto Argentino de Mercado de Capitales

(IAMC). The IAMC report indicates that SMEs’ total debt to net worth ratio in 1994 and 1996

® Djankov et al., (2008) develop the survey methodology for closing a business.
10 For example, statistics announced by Office of Advocacy show that bankruptcy rates are approximately 2.3% for the U.S.



was approximately 0.8. According to the same survey, SMEs constitute 99.6% of all the firms in
Argentina. However, large firms provide 26% of the total employment in Argentina and thus
only using SME data to compute leverage may not be correct, especially given that small and
large firms may have different debt structures (c.f. Beck et al., 2004). To investigate leverage
ratios of large firms, we collected data from the Mergentonline Database. The dataset consists of
59 public Argentine firms that are listed in the Buenos Aires Stock Exchange. Using data from
1995 to 2009 we computed an average debt to net worth ratio of 0.67 for large firms. Since the
ratios were not too different, we set the leverage ratio to 0.8 in our benchmark model.™*

Finally, according to the World Development Indicators, the average spread between
lending and deposit rates for the 1994-2008 period was equal to 4.93%. Therefore, the steady
state interest rate premium in the model (5.2%) is not too different from the data.

2.3. Capital Reversals in the Benchmark Model

In this section we study the effects of capital reversals in two economies: a high
institutional quality economy (HIQE) with low bankruptcy costs and a low institutional quality
economy (LIQE) with high bankruptcy costs. We simulate capital reversals with a positive shock
to the exogenous component of the country risk premium or equivalently a shock to foreign
interest rates.> We then compare the impulse responses obtained from the two economies.

Parameter values for the LIQE are set to the values discussed in Section 2.2. For the

HIQE, the only change we make is setting the bankruptcy cost coefficient to 0.1 (in the

1 Using a ratio of 0.67 did not change our results significantly.

12 In general equilibrium models, sudden stops are typically modeled in two ways. 1) Quantity restrictions in which foreign
lending constraints that bind in the event of a sudden stop cause multiple equilibria. 1zquierdo (2000), Mendoza (2006), and
Christiano et al. (2004) are good examples for this modeling strategy. 2) The shock that leads to a financial crisis is an exogenous
increase in the foreign interest rate (c.f. Céspedes et al., 2004; Devereux et al., 2006; GGN, 2007). In this context, interpreting the
shock as an exogenous increase in the country risk premium and foreign interest rates is equivalent. We chose the second option
mainly because checking the quantitative relevance of our impulse responses is a critical part of our analysis. In particular, we are
interested in where the hump occurs, (and the relative strength of the two counteracting effects in our model) and a reasonably
calibrated DSGE model does a better job than a model with multiple equilibria. In addition, there is evidence that foreign interest
rates are an important determinant of capital flows (Calvo et al., 2004) and impact the likelihood of financial crises in developing
countries (Frankel and Rose, 1996). For example, a rise in U.S. real interest rates played a role in the Latin American debt crisis.



sensitivity analysis section we calibrate all parameter values using data from Canada, a HIQE).
This value is close to the values used for developed economies in the literature (albeit, closer to
the lower end). For example, Carlstrom and Fuerst (1997) argue that bankruptcy costs should be
within the 0.2-0.36 range for a developed economy. BGG (1999) indicate that 0.12 is a
reasonable value for the U.S. Following the evidence for Canada (Justiniano and Preston, 2004),
we use a value of 0.1 for the HIQE. The value of the bankruptcy cost coefficient in the HIQE
implies a leverage ratio of 3.9 and an interest rate spread of 2.4 percentage points. This compares
with the values of 0.31, 1.8, and 4.9 in the benchmark model, respectively. Therefore, the HIQE
is characterized by lower bankruptcy costs, higher leverage, and a lower risk premium than the
LIQE.®

Next, we log-linearize our model and report the impulse responses to a 100 annualized
basis points (1 percentage point) increase in foreign interest rates in the two economies. Figure 1
shows the results. In both economies, a positive shock to foreign interest rates results in an
increase in domestic interest rates and a depreciation of the currency. The latter generates a rise
in foreign goods’ prices and inflation. The central bank responds by raising the interest rate.
Real interest rates increase due to price rigidities, and prompt a drop in output, consumption, and
investment. As asset prices decrease in response to a drop in investment, entrepreneurs’ net
worth falls. This produces an increase in leverage, despite the drop in investment. The fall in
investment also increases returns to capital, thus matching the increase in the external finance

premium.

13 When we used different values of the bankruptcy cost coefficient in calibration, the change in steady state leverage was exactly
offset by a change in the external finance premium, so that the cutoff value of the technology shock could be held constant, as
can be seen in equation (4). This implied that the bankruptcy rate was constant as well since the distribution of the idiosyncratic
shock and the cutoff value of the technology shock are the only determinants of the bankruptcy rate.

10



In addition, the amplitude of impulse responses in the LIQE is higher. There are two
counteracting effects that determine this outcome. First, when bankruptcy costs are low, the
effect of the financial accelerator mechanism is more muted, and the output loss due to financial
frictions is lower. This can be seen more clearly if we consider the evolution of net worth shown

in equation (8) and the aggregate resource constraint given by,
Yo =Cl+CM g1 +ﬂ(If Af (T\)dL\)RrQuKt (10)

Low bankruptcy costs also imply that entrepreneurs’ net worth falls by less, as can be seen from
equation (9). The smaller drop in net worth prevents a sharp increase in the external finance
premium and a large decrease in investment. We refer to this combined effect as the financial
accelerator effect.

The second effect is due to the nature of the financial contract and can be observed more

clearly if we log-linearize (5) around a non-stochastic steady state:'

EFP, = a, (1, A ) LEV, (11)
where  «,"(u) >0, EIER = le— R LENVt = QH+ I{t— Nt , and “~” denotes percent deviation
from steady state. In the HIQE, the external finance premium is less sensitive to leverage ratios.
In other words, the coefficient of the leverage variable in equation (11) is lower for the HIQE.
The reason is that when bankruptcy costs are low, creditors are not as affected by bankruptcy
since they can retrieve a greater portion of a bankrupt firm’s assets. In this case, the risk-free
rate is a relatively more important determinant of external finance rates than firm leverage. In

contrast, when bankruptcy costs are high, leverage plays a more predominant role. Therefore,

after the initial surge in leverage prompted by a drop in net worth, investment in the HIQE has to

14 The expression for the coefficient of the leverage variable is provided in Appendix A.

11



fall significantly to reduce the risk premium, which counteracts the increase in the risk free rate.
We refer to this effect as the leverage sensitivity effect. By changing bankruptcy costs, we
uncover this feature of the model, which to this point has not been documented theoretically
despite the sizeable literature on the financial accelerator effect.

To summarize, we find, as shown in Figure 1, that when borrowing is denominated in
local currency, the financial accelerator effect dominates the leverage sensitivity effect. In this
case, the output response to capital reversals is more muted when institutional quality is higher.
These initial results are similar to studies (BGG, 1999; GGN, 2007) showing that output

responses to various shocks are smaller when the financial accelerator effect is shut off ( « =0).

2.4. Complete Liability Dollarization

In this section, we look at the case of an economy in which domestic entrepreneurs are
assumed to rely exclusively on foreign financing, which is denominated in foreign currency.
Introducing liability dollarization to the model affects only the part of the model pertaining to the
financial contract; the rest of the economy is the same. By incorporating balance sheet effects,
we obtain the opposite result from Section 2.3. In particular, a reduction in bankruptcy costs
increases an economy’s vulnerability to a capital reversal.

The terms of the contract are determined according to the equations below:

[1_ F(Rt )](Rt* + Xit)Fit + (1_1ut )D:ﬂ Ait Rththita:(Ait):|/str = Rt* Fit (12)
Kit Rtht—lKit /Str = (Rt* + Xit)Fit (13)
QuaKiy =Ny = str Fi (14)

wheres!, R/, and F, denote the real exchange rate, foreign risk free interest rate, and nominal

foreign borrowing, respectively. The financial contract is different from that in the benchmark

12



model in two ways. First, loans are denominated in dollars, and lenders equate their expected
returns to the foreign interest rate.’> Second, the supply of capital relationship depends on the
exchange rate. Thus exchange rates directly impact the external finance premium. Given the
terms of the contract, we can obtain the relationship between the external finance premium and

leverage in a similar fashion, as in BGG (1999).

Et—l[(str—l /Str)Rtk] — Vf [Qthit J Where Vf I(QtNlKit j >0 (15)

R N

it it

As in the previous section, we calibrate this economy using high and low levels of
bankruptcy costs and report the impulse responses to a 100 annualized basis point foreign
interest rate shock. Results are displayed in Figure 2."* There are two main results. First,
compared to the economy with no dollarization, the amplitudes of the responses are significantly

higher for each level of institutional quality. Second, the leverage sensitivity effect dominates
the financial accelerator effect, so that the output response is greater when x is lower. This
finding is exactly opposite to that in the previous section.

There are two factors that produce these different results. First, entrepreneurs’ net worth

now includes the foreign instead of the domestic interest rate and the exchange rate:
- A
Vi = Rtht—lKit _(St R Fy + /1'[0 A Rtht—lKitdF(Ait)j (16)

This modification causes foreign interest rate shocks to be fully transmitted to entrepreneurs’ net
worth in contrast to the previous section where part of the external shock was absorbed by

exchange rates. Furthermore, the depreciating currency has a negative effect on net worth by

%5 In our model it is not important in terms of currency risk whether foreigners or domestic residents provide the foreign currency
denominated funds. In either case the opportunity cost for the lender is the risk free foreign interest rate. However, as we discuss
below, the nationality of the lender does affect bankruptcy costs, although incorporating dollar lending by domestic lenders does
not change the key results of the model.

'8 The figure shows a large fall in investment. Joyce and Nabar (2008) find empirically that for sudden stops to reduce
investment, the banking system has to collapse following the withdrawal of funds by external depositors.

13



inflating the domestic currency value of the firms’ loans. The larger negative impact on net
worth causes a sharp increase in the external finance premium and a larger drop in investment
following a sudden stop compared to the benchmark model.

Second, the relationship between the external finance premium and leverage is different.

This can be seen more clearly from the linearized version of equation (15):

EFP" = oy, (1, A) LEVt+[Str_strlJ (17)
where ay;'(u) >0, EFR" =R‘-R’ LE~Vt = Q:_l+ Iit— Nt . In contrast to the benchmark model,

the exchange rate impacts this relationship. Similarly, a capital reversal shrinks the wedge
between the returns to capital and the risk free interest rate, prompting a drop in investment.
However, investment falls by an additional amount to lower leverage and counteract the rise in
foreign debt caused by the depreciation. Therefore, the drop in investment is more pronounced
than in Section 2.3.

As mentioned above, the second difference with a non-dollarized economy, which is
more critical for our analysis, is that an increase in institutional quality produces a larger output
drop following a sudden stop. The intuition is as follows: first, as discussed in this section, the
presence of liability dollarization induces a larger fall in investment, implying that leverage
sensitivity becomes more important. Second, leverage sensitivity of the external finance

premium is low when institutional quality is high (this is the leverage sensitivity effect, i.e., «;,

in equation (17) is smaller in a HIQE). Therefore, the drop in investment in a HIQE is larger
than in a LIQE as a result of this stronger leverage sensitivity effect. In fact, under our
calibration, the subsequent larger response of output is enough to overcome the weaker financial
accelerator effect associated with better institutions. Thus, reductions in bankruptcy costs

increase vulnerability to sudden stops when there is liability dollarization.

14



2.5. Partial Dollarization - The Intermediate Case

In this section, we allow for borrowing in both local and foreign currency and derive a
relationship between institutional quality and liability dollarization. In the new economy, there
are firms that borrow from abroad in foreign currency (Type 1) and firms that borrow
domestically in local currency (Type 2).1" *® Since agents are risk neutral, they are indifferent
between borrowing in domestic or foreign currency as long as the interest parity condition holds.

Each firm produces a different intermediate good that are aggregated to produce the final good.

Vo= (Y @AY (18)
where Y, = A, KZL:“, i=12. Contracts with creditors differ by type of firm and yield:
Et—l [(Str—l f Str)let] — V[ Qlt—lKlt J : Type 1, Et—l(Rgt) — V( QZt—lKZt j : Type 2
Rt Nlt Rt N 2t

We assume a higher bankruptcy cost coefficient, ", for borrowing from abroad. In
particular, we assume there is a positive fixed wedge between the bankruptcy costs of domestic
and foreign currency denominated loans equal to FC suchthat " =u + FC. We  explain
later why this assumption is critical to derive the non-linear relationship between bankruptcy
costs and vulnerability to sudden stops. A significant number of papers including those cited in

the introduction argue that bankruptcy costs are higher for foreign lenders. This difference is due

to factors such as limited local experience and knowledge of foreign lenders, an inability to

17 Of course foreigners can also lend in local currency in foreign or domestic markets and lend in foreign currency in domestic
markets. Similarly, domestic lenders can lend in foreign currency in domestic markets. In terms of currency risk, what matters is
the currency denomination of the loan, not the nationality of the lender.

'8 We do not model FDI even though it is a significant part of capital flows to emerging economies. Introducing FDI into the
model significantly complicates the model. In addition, even if domestic firms are not the primary recipient of capital inflows, in
the model sudden stops still adversely affect domestic firms by increasing the domestic interest rate. There is also recent evidence
for emerging markets that bank loans have become a larger share of capital inflows (Cetorelli and Goldberg, 2008). Moreover,
debt flows are the most relevant type of capital flow when analyzing sudden stops since they are more prone to reversals than
FDI. For example, Levchenko and Mauro (2006) find that FDI is the least volatile form of financial flow and that the differences
are even higher during sudden stops. During these episodes they find that FDI is quite stable, portfolio equity plays a limited role,
portfolio debt experiences a reversal but recovers quickly, while banks loans drop significantly and remain depressed for years.

15



identify efficient borrowers due to a lack of a credit/relationship history, higher costs of
additional information for foreign lenders, nationalistic bias in the legal system, and international
capital flow barriers. In Section 2.6, we discuss the implications for bankruptcy costs of lending
by locals that is dollar-denominated. While the nationality of the dollar lender does not matter in
terms of currency risk, it does matter for differences in bankruptcy costs.

Due to arbitrage, the returns to capital for the two firms are equal such that
E.,(RY —R%)=0. This condition also implies that the external finance premiums for the two
types of firms are equal, and that they are indifferent between borrowing in domestic and foreign
currency.™ However, the price of capital and leverage are different for each type of firm.
EL[Q,/P" —[®'(I,/K)]"']=0, ®'(e)>0, i=12 (19)

Liability dollarization is the proportion of borrowing in foreign currency:

LD, =s,B, /(s; B, +B,,) (20)
where LD, represents liability  dollarization and B, =(Q,,K, —N,)/s; and
B, =(Q,_,K, —N,,) are foreign and domestic currency borrowing, respectively. To calibrate
this economy, we further set liability dollarization to 52%, which matches Argentina’s average
for the years 1990 to 2002.%° To obtain this value we set FC, x, and the share parameter ® to

0.22, 0.25, and 0.46, respectively. These parameter values also imply that the average (weighed
by share of borrowing) bankruptcy cost as a percent of assets is set to 0.31, and average leverage

(weighed by the share of borrowing) is equal to 1.8. Allowing for imperfect substitutability did

not produce significant deviations from our results; we therefore set p® =1. In our simulations,

19 This implies, consistent with Schulz (2006), that foreign and domestic banks’ performance after sudden stops are not different..
? Data is from the Inter-American Development Bank and is constructed using the methodology of Kamil (2006). The liability
dollarization ratio is computed as the share of dollar-linked debt as a percentage of total liabilities of non-financial firms. We use
the whole sample and the mean values of debt dollarization to compute the average liability dollarization between 1990 and 2002.
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we deviate from this baseline calibration by altering only the bankruptcy coefficient. We then

measure the output response to foreign interest rate shocks for different values of .

To understand the intuition for the relationship between bankruptcy costs and liability
dollarization, we first need to understand the relationship between bankruptcy costs and leverage,
which was mentioned above in the discussion of the financial contract. As expected, when the
bankruptcy cost coefficient rises, firms reduce their leverage to counteract the effects on the
external finance premium, implying a negative non-stochastic steady state relationship between
the two variables. In addition, as displayed in the left panel of Figure 3, we find that the
relationship is convex. The reason is that with high bankruptcy costs, firms rely more on internal
financing and reduce their chance of default significantly. The default probability falls by more
as external borrowing approaches zero. Furthermore, since, the marginal product of capital is

higher at high levels of x, the negative effect of an increase in bankruptcy costs on lenders

expected return is counteracted by smaller drops in leverage.

As a consequence of this relationship between leverage and the bankruptcy cost
coefficient, we find that higher bankruptcy costs correspond to higher liability dollarization.?*
The right panel of Figure 3 depicts this positive relationship. The intuition is as follows: when
bankruptcy costs are high, the difference between the leverage of the two types of firms is small
despite the wedge, FC, and liability dollarization is relatively high. However, when bankruptcy

costs are low, due to the convex relationship between # and leverage, the difference in

bankruptcy costs, FC, plays a more important role. Specifically, the risk premium on domestic

borrowing is much lower than on foreign borrowing; thus liability dollarization is relatively low.

2L \We do not claim that institutional improvement reduces the share of foreign liabilities that are denominated in foreign currency.
All foreign lending is in foreign currency, which matches the observed inability of almost all countries to borrow abroad in their
own currency, a phenomenon known as original sin (c.f. Hausmann and Panizza, 2003). Rather, institutional improvement
reduces the share of dollar lending by encouraging local lending, which is assumed to be in local currency. While this is not
always the case, there is evidence of a negative relationship between institutional quality and domestic liability dollarization.
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Therefore, due to the fixed wedge between the two monitoring costs, we vary the level of

dollarization in the economy by calibrating to different levels of . This in turn alters the

relationship between vulnerability to sudden stops and bankruptcy costs. Figure 4 shows the
output responses to a 100 basis point positive shock to foreign interest rates for different values

of x. We can see from the bottom figure that for high values of # (low institutional quality), a
reduction in x (an improvement in quality) increases the vulnerability to sudden stops. The

reason is that there is enough liability dollarization for the leverage sensitivity effect to dominate

the financial accelerator effect. A fall in x, however, also results in less liability dollarization so

that the financial accelerator effect becomes relatively more important. In fact, below a certain

value of u, vulnerability to sudden stops starts to diminish, as depicted in the top panel.

Figure 5 summarizes this non-linear relationship between output responses and
bankruptcy costs. We measure vulnerability to sudden stops with the maximum amplitude of the
output response to a 100 annualized basis points increase in foreign interest rates. The figure
reveals an inverted U-Shaped relationship between bankruptcy costs, the aspect of institutional
quality that we focus on, and vulnerability to sudden stops.

Furthermore, the model’s prediction for the magnitude of the output loss following a
sudden stop is similar to what is observed during actual crisis episodes. The mean (median)
output loss during sudden stops between 1982 and 2004 was 2.7% (2.2%) (Honig, 2008).
During this period, country risk premiums during sudden stops obtained from the Emerging
Market Bond Index (EMBI) rose by a mean (median) of 8.2 (4.4) percentage points. This mean
(median) change in interest rates implies in our model that output falls by 1.9% to 8.9 % (1.0%
to 4.7% ) depending on the value of the bankruptcy cost coefficient (intermediate values generate

the largest drops in output). Thus the actual drop in output is in the range predicted by the model.
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2.6 Sensitivity Analysis

We first check the sensitivity of our results to different parameter values. Figure 6
displays the results. So far we have assumed that the central bank operates a flexible exchange
rate regime. Under a fixed exchange rate regime, where the exponent of the exchange rate

variable y, is set equal to an arbitrarily a large value (this implies that domestic interest rates are

identical to foreign interest rates, a result that does not match the large increase in domestic rates
to maintain fixed exchange rates during sudden stops). In this case, we no longer obtain an
inverted U-shaped curve, as depicted in the top left panel of Figure 6. This is not surprising since
Type 1 agents face the same contract as Type 2 when the exchange rate is fixed, notwithstanding
the fixed cost wedge between the two bankruptcy costs. Therefore, the leverage sensitivity effect
never dominates the financial accelerator effect as bankruptcy costs fall, since leverage does not
have to fall further to compensate for the depreciating currency. Furthermore, since interest rates
are increased more aggressively under a fixed regime, the financial accelerator effect is amplified.
Thus, we find that under a fixed exchange rate, improving institutions unambiguously reduces
vulnerability to sudden stops. Another noteworthy observation is that the benchmark Taylor rule
does a better job of insulating the economy from external shocks for each value of 4.

We initially set the fixed cost wedge parameter, FC, to match the level of dollarization in
the economy. This is an important parameter that determines the relative strength of the
financial accelerator and leverage sensitivity effects. Because we do not have an empirical
estimate for this fixed cost, we set FC to two other values and report the results in the top right
panel of Figure 6. As can been seen, when FC is smaller, the U-Curve reaches its maximum at a

smaller value of g . This reflects a higher level of investment and borrowing by Type 1 agents

and, therefore, a higher share of liability dollarization. Since the higher level of liability

19



dollarization increases the strength of the leverage sensitivity effect, the turning point on the U-
Shaped curve is observed for smaller values of 4 . Also, the higher share of dollarization has an
amplifying effect.

In the model, the only difference between the high and low institutional quality
economies was the bankruptcy cost coefficient. However, most of the parameter values for these
two types of economies are different in reality. To check the robustness of our results, we
calibrated our high institutional quality economy to Canadian data.?? Output responses to a
foreign interest rate shock, displayed in the middle two panels of Figure 6, are qualitatively
similar to those in Figures 1 and 2. Specifically, we observe that the economy with relatively
high quality institutions, Canada, is insulated more (less) when there is no (complete) liability
dollarization. Consistent with our initial results, the last panel shows that if liability dollarization
depends on institutional quality, as in Section 2.5, Canada is less vulnerable to external shocks.

Following the standard practice in the financial accelerator literature, we assume that
entrepreneurs are risk neutral to simplify considerably the solving of the model. However, due
to the relatively small number of firms/projects that entrepreneurs invest in, currency risk
neutrality may be an unreasonable assumption for entrepreneurs (c.f. Gale and Helwig, 1985).
Given this strong assumption, our results should be interpreted with caution.?®

Finally, we consider the realistic possibility that dollar credit is provided by local lenders,

not just by foreign lenders. In fact in many emerging market economies, dollar lending by locals

22 parameter values used to calibrate the model to Canadian data are summarized and discussed in Appendix B.

2 Nevertheless, extrapolating from Pardo (2005), we expect introducing risk-aversion to strengthen both the financial accelerator
and leverage sensitivity effects. The intuition is as follows: if entrepreneurs are risk averse, they would demand insurance from
the bank, and would choose the proportion of their net worth they would like to insure. Entrepreneurs would also require higher
returns to capital to invest in risky projects compared to the risk neutrality case, and leverage would decrease. This additional
interest premium would reflect higher costs of insurance. In this setup, if there is a drop in net worth, the external finance
premium would increase just as in the risk neutrality case. However, risk-averse entrepreneurs would require higher returns to
capital since the amount of insurance decreases, and investment would fall by more. Thus, the financial accelerator effect would
be stronger. The effect of risk-aversion on the leverage sensitivity effect is straightforward. When bankruptcy costs are low, the
bank would have more resources to provide insurance and the risk premium would be less sensitive to leverage. Therefore, the
leverage sensitivity effect would be stronger. Without solving the model, we cannot know which effect strengthens by more.
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is larger than dollar lending by foreigners. Our assumption that bankruptcy costs are higher for
dollar lending cannot be justified by a bias in the legal system against foreigners if it is local
lenders that are making dollar loans. However, even if we assume that bankruptcy costs for
dollar and peso lending by locals are the same (but still lower than for dollar lending by
foreigners), we still obtain the result that a decline in bankruptcy costs lowers liability
dollarization. In particular, let F®and D® denote the dollar denominated loans extended by
foreign and domestic banks, and D™ denote domestic currency denominated loans extended by
domestic banks (note that in our baseline model we do not distinguish between F*and D?®). The

share of lending in foreign currency is given by: (F® + D*)/(F® + D® + D"™°) . Given this setup
if there is an decrease in bankruptcy costs (a decrease in ) and if F*® increases by less than

domestic lending D*and D™ for the reasons explained above (the convex relationship and the
fixed wedge FC ), then liability dollarization still decreases even if F® < D®.

In addition, there is evidence that the extent of dollar lending by foreign banks is not
insignificant.?* In this case, the wedge between foreign and domestic lenders’ monitoring costs
can still be important in determining liability dollarization.

3. Conclusion

Emerging market countries that experience initial improvements in institutional quality

also become more vulnerable to sudden stops. This result is surprising and breaks with the

widespread literature on the benefits of good institutions. Advanced economies with strong

2 To get a sense of the degree of foreign participation in domestic lending activity, we collected data from the locational banking
statistics report of the BIS. Our calculations reveal that the ratio of foreign lending to domestic credit for developing countries is
between 14 and 19 percent. There are three reasons why these values understate the extent of foreign bank foreign currency
lending. First, the loans of foreign banks’ local offices are not included in our calculations. This is important because bankruptcy
recovery rates have been argued to be lower for branches of foreign banks, not just for cross-border loans (lacoviello and Minetti,
2006; Rajan and Zingales, 1998; Hermalin and Rose, 1999). Second, the domestic credit variable includes claims on the banking
sector as well as the non-bank sector. If we include foreign lending to all sectors, the figures are higher. Third, domestic credit
includes both foreign currency and domestic currency lending. We were unable to obtain data on the currency composition of
domestic credit. However, foreign currency lending by foreign banks is certainly a greater percentage of total foreign currency
lending than of total domestic credit, implying a higher ratio than the 14-19% reported above.
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institutions, on the other hand, do not suffer large drops in output during capital flow reversals.
These two observations imply a non-linear effect of institutional quality on the contractionary
impact of sudden stops. In this paper, we provide a theoretical explanation for this relationship
using a small open economy DSGE model.

To derive this relationship, we first analyze the direct effects of an improvement in
institutional quality. A reduction in the bankruptcy cost coefficient weakens the financial
accelerator effect during a sudden stop, leading to a smaller drop in output. However, lower
bankruptcy costs also reduce the sensitivity of the external finance premium to leverage,
requiring a larger fall investment in response to a capital reversal. This leverage sensitivity
effect plays a critical role in the model. We then show that the relative strengths of these two
effects depend on the level of liability dollarization. When liabilities are heavily dollarized, the
leverage sensitivity effect dominates, so that lower bankruptcy costs actually magnify the output
loss during sudden stops. When we further model a causal effect of bankruptcy costs on liability
dollarization, simulations yield an inverted U-shaped relationship between institutional quality

and the output loss during sudden stops.

22



References

Aghion, P., A., Bacchetta, P., and Banerjee, A., 2004, Financial development and the instability
of open economies, Journal of Monetary Economics, 51, 1077-1106.

Aysun, U., 2008, Automatic stabilizer feature of fixed exchange rate regimes, Emerging Markets
Review, 9(4), 302-328.

Beck, T., Demirglc-Kunt, A., and Maksimovic, V., 2004, Financial and legal constraints to firm
growth: Does firm size matter? Journal of Finance, 60(1), 137-177.

Bernanke, B., Gertler, M., and Gilchrist, S., 1999, The Financial Accelerator in a Quantitative
Business Cycle Framework, In Handbook of Macroeconomics, 1341-93. North Holland.

Burger, J., and Warnock, F., 2006, Local Currency Bond Markets, NBER Working Paper 12552.

Calvo, G., Izquierdo, A., and Mejia, L., 2004, On the Empirics of Sudden-Stops: The Relevance
of Balance Sheet Effects, NBER Working Paper 10520.

Carlstrom, C.T., and Fuerst, T.S., 1997, Agency Costs, Net Worth, and Business Fluctuations: A
Computable General Equilibrium Analysis, American Economic Review, 87, 893-910.

Cavallo, E.A., 2004, Trade, Gravity and Sudden Stops: On How Commercial Trade can increase
the stability of capital flows, mimeograph, Harvard University.

Céspedes, L.F., Chang, R., Velasco, A., 2004, Balance sheets and exchange rate policy,
American Economic Review, 94 (4), 1183-1193.

Cetorelli, N., and Goldberg, L.S., 2008, Banking Globalization, Monetary Transmission, and the
Lending Channel, NBER Working Papers 14101.

Choi, W.G., and Cook, D., 2004, Liability dollarization and the bank balance sheet channel,
Journal of International Economics, 64(2), 247-275.

Christiano, L. J., Gust, C., and Roldos, J., 2004, Monetary Policy in a Financial Crisis, Journal of
Economic Theory, 119(1), 64-103.

Claessens, S., and Klapper, L. F., 2005, Bankruptcy around the World: Explanations of Its
Relative Use, American Law and Economics Review, 7(1), 253-283.

de Nicold, G., Honohan, P., and Ize, A., 2005, Dollarization of the Banking System: Causes and
Consequences, Journal of Banking and Finance, 29, 1697-1727.

Devereux M.B., Lane, P.R., and Xu, J., 2006, Exchange Rates and Monetary Policy in Emerging
Market Economies, Economic Journal, 116(511), 478-506.

Djankov, S., Hart, O., McLiesh, C., and Shleifer, A., 2008, Debt Enforcement around the World,
Journal of Political Economy, 116(6), 1105-1149.

Doing Business 2008, The International Bank for Reconstruction and Development, World Bank

Frankel, J., and Rose, A. K., 1996, Currency crashes in emerging markets: An empirical
treatment, Journal of International Economics, 41, 351-66.

Gale, D., and Hellwig, M., 1985, Incentive-Compatible Debt Contracts: The One-Period Problem,
The Review of Economic Studies, 52, 647-663.

Gertler, M., Gilchrist, S., Natalucci, F., 2007, External Constraints on Monetary Policy and the
Financial Accelerator, Journal of Money, Credit and Banking, 39(2-3), 295-330.

Guidotti, P., Sturzenegger F., and Villar, A., 2004, On the Consequences of Sudden Stops,
Economia 4 (2), 171-214.

Hall, J. C., Sobel, R. S., 2006, Public policy and entrepreneurship. Kansas University Center for
Applied Economics Technical Report 06-0717, July.

Hausmann, R., and Panizza, U., 2003, The Determinants of Original Sin: An Empirical

Investigation, Journal of International Money and Finance, 22, 957-990.

23



Hermalin, B. E., and Rose, A.K., 1999, Risks to lenders and borrowers in international capital
markets, in Martin Feldstein, ed.: International capital flows, Chicago University Press.

Honig, A., 2008, Do Improvements in Government Quality Necessarily Reduce the Incidence of

Costly Sudden Stops? Journal of Banking and Finance, 32(3), 360-373.

Honig, A., 2009, Dollarization, Exchange Rate Regimes and Government Quality, Journal of
International Money and Finance, March, 2009.

lacoviello, M., and Minetti, R., 2006, International business cycles with domestic and foreign
lenders , Journal of Monetary Economics, 53(8), 2267-2282.

IAMC, 1999, Politicas para las Pequefias y Medianas Empresas: Evaluacién y Propuestas.
Buenos Aires: Instituto Argentino del Mercado de Capitales.

Izquierdo, A., 2000, Credit Constraints and the Asymmetric Behavior of Asset Prices and Output
under External Shocks, Washington: Inter-American Development Bank.

Joyce, J., and Nabar, M., 2009, Sudden Stops, Banking Crises and Investment Collapses in
Emerging Markets, Journal of Development Economics, 90(2), 314-322.

Justiniano, A., and Preston, B., 2004, Small open economy DSGE models: specification,
estimation and model fit, Manuscript, Columbia University.

Kamil, H., 2004, A New Database on Currency and Maturity Composition of Firms' Financial
Structures in Latin America, Inter-American Development Bank. Mimeo.

Levchenko, A., and Mauro, P., 2006, Do Some Forms of Financial Flows Help Protect from
Sudden Stops? IMF working paper 06/202.

Mendoza, E.G., 2006, Endogenous Sudden Stops in a Business Cycle Model with Collateral
Constraints: A Fisherian Deflation of Tobin’s Q. mimeo, University of Maryland.

Pardo, C., 2005, Risk-Aversion, Net Worth and Real Fluctuations, University of Maryland
unpublished manuscript.

Rajan, R. G., and Zingales, L., 1998, Which capitalism? Lessons from the East Asian Crisis,
Journal of Applied Corporate Finance, 11(3), 40-48.

Ranciere R., Tornell A., and Westermann, F., 2008, Systemic Crises and Growth, Quarterly
Journal of Economics, Forthcoming.

Schneider, M., and Tornell, A., 2004, Balance Sheet Effects, Bailout Guarantees and Financial
Crises, Review of Economic Studies, 71, 883-913.

Schulz, H. 2006, Foreign Banks in Mexico: New Conquistadors or Agents of Change?
Philadelphia, PA: Wharton Financial Institutions Center. Working Paper, 06-11.

Taylor, J. B., 1993, Discretion Versus Policy Rules in Practice, Carnegie- Rochester Series on
Public Policy, 39, 195-214.

Williamson, S., 1987, Financial Intermediation, Business Failures, and Real Business Cycles,
Journal of Political Economy, 95, 1196-1216.

24



Figure 1: Impulse Responses (in percentage points) to a 1 percentage point (Annualized) increase in
foreign interest rates (Benchmark model)
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Figure 2: Impulse Responses (in percentage points) to a 1 percentage point (Annualized) increase in
foreign interest rates (Liability dollarized economy)
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Figure 3: Steady state relationship between leverage, bankruptcy costs and liability dollarization
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Figure 4: Output responses (in percentage points) to a 1 percentage point (Annualized) positive shock to
foreign interest rates (For different levels of the bankruptcy cost coefficient)
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Figure 5: Relationship between vulnerability to sudden stops and bankruptcy costs (*)
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(*) Vulnerability to Sudden Stops represents the maximum amplitude of the negative output response to a 100 basis point increase in
foreign interest rates corresponding to the level of each bankruptcy cost coefficient.

Figure 6: Sensitivity Analysis
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Appendix A: The External Finance Premium
A.1 Deriving the External Premium
This section derives the relationship between the external finance premium and

institutional quality. As in Gale and Helwig (1985), Williamson (1987), and Carlstrom and

Fuerst (1997), we define the optimal contract as the K and R pair that maximizes
entrepreneurs’ profits given that the lender receives the risk free rate R on the loans. Since A is

the same for every entrepreneur we will denote it as A. Lender’s share of profits can be written

as:
— A — —

LS(A):]0 Af (A)JA+A[1-F(A)] (A.1)

Define entrepreneurs’ share of profits as:

ES(A)=1- LS(K):j;Af(A)dA—K[l—F(K)] (A.2)

The optimal contract can now be obtained from the following maximization problem.

max, ; ( j; Af (A)dA - A[L— F(A))R*QK

. (A.3)
st. (- p) jo Af (A)dA+ A[1- F(A)DR*QK = R(QK —N)
The first order conditions are as follows:
A: 1-F(A)-A(1-F(A) - tAf (A)) (A.4)

K :( I;Af (A)dA— A[L- F(A))R¥Q + A((1— 1) jf Af (A)dA + A[L— F(A))R*Q—-ARQ =0 (A.5)

A: (- ) [ AT (AYIA+ AfL- F(A)] = R(QK - N) (A6)

where A is the Lagrange multiplier. If we define the external finance premium as EFP =R* /R,

equation (A.5) can be used to solve for this variable.
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EFP = 4 (A7)

( j; Af (A)dA— A[L— F(A)]) + A((L- ) jf Af (A)dA + A[L— F(A)])

where 4 = (1-F(A)/(1L- F(A) - Af (A)) from equation (A.4).

Similarly, we can solve for the leverage ratio LR = QK / N using equation (A.6):

M- )| * A (A)dA + Al— F(A)])
LR =1+ e — — (A.8)
I; Af (A)dA— A[L- F(A)]

As in BGG (1999), we take derivatives of equations (A.5) and (A.6) with respect to A
and find that EFP and LR are positively related such that:
EFP =6(LR) ¢'(LR)>0 (A.9)
We use the linearized form of equation (A.9) when solving the model:
EFP =, LR, (A.10)

where “~” represents deviations from steady state values, and

LY _
A - A (‘”u,u?‘%mz%j
(4 + AL)EFP (4, +A4,)°EFP oA AT A
a, = =
A(&ﬂ?+%l—&1mj
AT ATT A A

A= J;Af (AYdA- A[L- F(A)], A, =(1— 1) jf Af (A)dA + A[L— F(A)]

This relationship is obtained by eliminating A, from the linearized forms of equations (A.7) and

(A8).
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A.2 Steady State Relationship between the Bankruptcy Cost Coefficient and the External
Finance Premium

In this paper we are interested in how the bankruptcy cost affects the relationship
between EFP and LR in steady state. Therefore, we take the derivatives of equations (A.7) and

(A.8) with respect to x and obtain:

EFP _ epp? [ At (Ada>0 (A.10)
ou 0
A
AR A[ A (A)IA

- <0 (A.11)
Op jx Af (AYdA— A[L— F(A)]

since entrepreneurs’ share of profits 0 < ES <1. Combining (A.10) and (A.11) with (A.9), we
can derive the following steady state relationship:

EFP =v(LR, z) where v'(LR) >0, v'(x)>0 (A.12)
Equation (A.12) shows that higher bankruptcy costs increase the external finance premium for
the same values of leverage. Similarly, we can argue that there is a negative relationship between

leverage and . The latter result allows us to obtain different leverage values for the two types

of firms in Section 2.5 and motivates the relationship between bankruptcy costs and liability

dollarization.

Appendix B: General Equilibrium Framework and Calibration — available online at
http://homepages.uconn.edu/~ula06001/appendix_B_online.pdf
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