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Abstract

Macroprudential FX regulation may reduce systemic risk; however, little is known about its unin-
tended consequences. I show that policies taxing bank dollar lending may increase financing dispar-
ities between small and large firms. I propose a theoretical mechanism in which currency mismatch
acts as a means for relaxing small firms’ borrowing constraints. Under this framework, a tax on
dollar lending negatively affects the total borrowing of constrained (small) firms, while it only has
compositional effects on the total credit to unconstrained (large) firms. To verify this empirically, I
study the implementation of a macroprudential FX tax by the Central Bank of Peru. I construct a
novel firm-level dataset that combines confidential data on the universe of loans given by Peruvian
banks to nontradable firms. Exploiting the heterogeneity in the strictness of the tax across banks, I
provide causal evidence of the heterogeneous effects of this tax on firms of different sizes. I confirm
the predictions of my mechanism: 10% increase in bank exposure to the tax significantly increases
disparities in the growth of total loans between small and large firms by 1.5 percentage points. When
accounting for firms switching to soles financing from different banks, the effect on large firms financ-
ing is only compositional. My findings have implications for the understanding of the link between

macroeconomic policy and inequality.
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I Introduction

Nontradable firms in emerging economies issue large amounts of dollar debt, exposing their balance
sheets to exchange rate movements’ and credit default risk. This is worrisome since by exposing
their own balance sheets they are indirectly exposing the asset portfolio of banks that lend them.
Regulatory authorities have responded implementing macroprudential policies on banks’ use of dollar

funding as a source of bank lending, particularly to nontradable firms.?

However, the unintended distributional effects of these regulations on firms’ financing are not well
understood and have remained unexplored in the literature. Macroprudential FX policies may impose
disproportionate costs on small, financially constrained firms, for which currency mismatch is arguably
a means for relaxing their borrowing constraints and for financing investment.* In this paper, I show
theoretically and empirically that macroprudential FX policies increase financing disparities between

small and large nontradable firms.

I propose a mechanism in which currency mismatch can be a source of cheaper financing that relaxes
firms’ borrowing constraints. I derive two credit-market equilibria, one in which firms face a severe
contract-enforceability problem that gives raise to borrowing constraints (i.e., firms are small in equi-
librium),” and one in which the enforceability problem is not severe enough, and firms are not highly
constrained (i.e., they are large in equilibrium). I show that in equilibrium, denominating debt re-
payments in dollars (currency mismatch) is cheaper than in local currency (soles), but simultaneously
exposes firms to insolvency risk. This dollar premium allows small firms to relax their borrowing
constraints and increase their leverage and investment possibilities. By contrast, currency mismatch
may entail profit gains for large firms, but it does not affect their leverage and optimal investment.
I show that under some parametric conditions, small firms find optimal to take insolvency risk and
exploit the leverage gains that the currency mismatch entails. I also show that depending on the size

of their internal wealth, large firms may or may not find optimal to issue dollar debt.

Under this framework, imposing a macroprudential tax on lender’s dollar funding, ultimately increases

2Bruno and Shin (2015); McCauley, McGuire, and Sushko (2015).

3Peru, Bulgaria, Croatia, and Romania are four of many examples. (See the IMF 2017 MaP survey).

“See Ranciere, Tornell, and Vamvakidis (2010) for evidence on the relationship between currency mismatch and
growth for small firms in emerging countries in Europe.

A large body of theoretical and empirical literature explains why the cost of external finance is larger for smaller
firms—it’s due to asymmetric information problems. See Schiantarelli (1995) for a review of relevant studies and Beck
(2007) for a survey on empirical evidence in developing countries.



firm’s cost of borrowing in dollars. If dollar debt becomes more expensive, the firm could find it optimal
to switch away from dollar debt to more expensive but risk-free soles debt. Alternatively, if the gains
of taking on mismatch risk are still high enough after the tax, the firm could find it optimal to keep
on issuing dollar debt, and pay the tax. In either case, firm’s cost of borrowing increases after the
tax is implemented. In an equilibrium where firms are small, borrowing constraints become tighter
after tax. Then, not only does the tax might affect the currency composition of firms’ debt, but also
generates reallocation effects in the economy. By contrast, in an equilibrium of large firms, issuing
dollar debt is not a means for relaxing borrowing constraints; the tax only generates a change in the

currency composition of firm’s debt but does not affect total borrowing.

To verify this empirically, I take advantage of an unprecedented and arguably unexpected macropru-
dential FX policy intervention by the Central Bank of Peru (BCRP). In December 2014, it announced
it was implementing a policy that would increase the reserve requirements (tazx) on banks’ dollar li-
abilities. This increase was heterogeneous across banks, depending on the following rule: the BCRP
required that by December 2015 (deadline), banks in the financial system had to reduce their stock of
dollar loans® to, at most, 90% of its own stock in September 2013 (benchmark). Otherwise, banks had
to pay a tax on their FX liabilities proportional to the difference between their stock of dollar loans

at the deadline and at the benchmark.

Based on this rule, two sources of variation determine banks’ exposure to the policy: First, for a given
increase in the tax rate, banks that at the announcement more strongly rely on dollar funding are
more exposed to the tax. Second, for a given degree of reliance on dollar funding, banks that at the
announcement are further from the regulatory benchmark are also more exposed to the tax. These two
sources of bank exposure are strongly correlated: banks that at the announcement rely more heavily
on dollar funding are also further from the regulatory benchmark.” Therefore, this regulation can be
understood more simply as a progressive tax on banks’ dollar liabilities: the tax rate increases as the

base increases.

I exploit the cross-sectional variation in banks’ exposure to the tax to identify the bank lending channel

of the macroprudential tax to nontradable firms. Simultaneously, I test whether firms borrowing from

SExcluding loans granted to exporters or importers.

"The explanation is on the well documented evidence on banks hedging incentives and the presence of regulatory
limits on banks’ FX risk exposure. See Keller (2018) for evidence on Peruvian banks, and Canta, Collazos, and Shiva
(2006) and Tobal (2018) for evidence in emerging economies.



differently exposed banks respond heterogeneously to this supply shock. As my proposed mechanism
implies, an unexpected tax should generate a larger disparity between small and large firms’ growth of
total loans, within the loan portfolio of more exposed banks. Also, after accounting for firms switching

from dollar to soles debt, the effect of the tax should be negligible on large firms.

To execute my empirical strategy, I assemble a unique dataset combining the following sources: first,
a confidential credit register on the universe of all loans in the financial system, collected by the
regulator of the financial system (SBS). Second, publicly available data on banks’ monthly balance
sheets, collected by the regulator of the financial system (SBS). Third, a confidential annual dataset
on the universe of all formally registered firms, collected by the tax-collection agency (SUNAT).

I use difference-in-differences with continuous treatment to compare the credit supply of banks with
different degrees of exposure to the tax, before and after the policy was implemented. I use the ratio
of foreign funding over total assets, calculated at the moment of the policy announcement, as an
indicator of bank exposure. And I determine the heterogeneity of the tax effect by analyzing the triple
interaction of bank exposure with a firm-size indicator and a dummy that captures the timing of the

policy.

The validity of this identification strategy relies on five assumptions:

(1) Firms of different sizes are randomly allocated across differently exposed banks. I find no sufficient
evidence to support that a potential heterogeneous effect of the tax is driven by an endogenous sorting

of firm size across exposed banks.

(2) Tt is implied that differently exposed banks act as valid counterfactuals; that is, the evolution of
loans in soles and dollars, from differently exposed banks to firms of different sizes, would have been
the same had the tax not been implemented. I verify the validity of this assumption by checking

pretrends and testing balance on relevant observables.

(3) Banks did not anticipate the tax. I argue that this is not the case, as the effect of the tax on dollar
loans starts being statistically significant right after the policy announcement, and not before. Also,
the BCRP’s policy has a particular feature that makes it suitable as an experiment: it was novel.
It was the first time the Central Bank conditioned the increase in the reserve requirement rate on

the reduction of dollar loans. Thus, even if banks knew that some type of measure was about to be



implemented, it was arguably hard for the banking system to anticipate the shape of the policy rule,

and to behave strategically.

(4) The imposition of the tax is exogenous to domestic or external economic conditions. The policy
was implemented in a context of a depreciatory trend of the sol that started before the policy was
announced.® The policy was conveniently implemented in this context to facilitate firms’ transition
from dollar to soles debt. Nevertheless, by ruling out pre-trends, I am limiting the possibility that

these external macroeconomic conditions are driving my results.

(5) Shifts to firms’ demand for loans are uncorrelated with bank exposure. The depreciatory trend
might be associated with firms’ incentives to get rid of dollar loans, which can also be driving my
results. However, by ruling out pre-trends, I show that there is no correlation between demand shifts
in dollar loans and bank exposure, before the policy announcement. To invalidate this identification
assumption one would need to argue why firms started to react to the depreciation of the sol right on

December 2014 and not before.

My results are consistent with the predictions of my model. For the three smaller categories, a 10%
increase in bank exposure to the shock (roughly equivalent to moving from the median to the 75th
percentile of exposure) results in a statistically significant reduction of the growth rate of new dollar
loans of around 4.2 percentage points the year after the announcement. This effect is —2 percentage

points for large firms and also statistically significant.

The magnitude of these effects captures not only the effect of firms assuming a higher cost on dollar
debt but also firms switching away from dollar debt to soles debt to avoid the tax burden. To account
for the latter effect, I estimate the effect of the tax on the growth rate of new total (dollar plus soles)
loans, for the same sample of firms. The results remain statistically significant for the three smaller
categories, although smaller in magnitude: a 10% increase in bank exposure to the shock results
in a reduction of the growth rate of new total loans of around 3.2 percentage points. However, for
large firms, the estimated coefficients are imprecise and not statistically different from zero in most
specifications. In addition, the differential effect of the shock between the three smaller categories and

large firms is statistically significant, consistent with my proposed mechanism.

8This period started after the US Taper Tantrum announcement in May 2013 and ended in December 2015 with the
policy “liftoff”



These results remain qualitatively robust to several additional checks: (1) alternative size-related in-
dicators such as number of workers, sales-range, and age; (2) an alternative indicator of bank exposure

to the policy; and (3) adding bank and date clusters.

Finally, to account for firms switching to soles debt from other banks, I aggregate loans at the firm
level and estimate the effect that firm’s overall exposure to the policy has on the growth rate of new
loans. I construct a firm’s exposure indicator as the weighted sum of the exposure of all banks from
which the firm borrows. I find that the ability of firms to substitute their dollar loans to soles loans
from other banks is increasing in size. In the end, the smallest size category (i.e., micro firms), remains
significantly negatively affected by the tax in all specifications. Large firms in contrast, are better able
to remain unaffected by the tax, and, as implied by my mechanism, changes in their overall financing

are only compositional.

The main takeaway of this paper is that it provides evidence of a potential trade-off between small
firms’ growth and financial stability that has not been studied in the literature. It is worth noting
that I am not taking a stance on the optimality of these policies, for which I would need to account

for the likelihood and the size of the counterfactual growth losses of small firms during crisis.

The findings in this paper have important implications for policy design. For example, to facilitate
the transition of highly financially constrained firms to soles borrowing, the monetary authority can
provide additional liquidity facilities to banks conditional on lending to the smallest size segments.
This should not be substantially expensive given the low share of small firms in banks’ portfolio of

loans.

Finally, by disproportionally hurting small firms’ financing possibilities, these policies may have indi-

rect implications on income inequality.

I.A Contribution to the Literature

This paper contributes to two main strands of the literature on macroeconomics and international
finance: first, the literature on financial liberalization and capital allocation across firms, and second,
the recent literature on the unintended consequences of macroprudential FX regulations. It is also

related to the literature on the determinants of currency mismatch; the recent literature that studies



the connection between UIP violations and corporate credit and the literature on the bank lending

channel of monetary and macroprudential policies.

Financial liberalization and capital allocation across firms. Varela (2017), Alfaro, Chari,
and Kanczuk (2017), Andreasen, Bauducco, and Dardati (2017), DeGregorio, Edwards, and Valdes
(2000), Forbes (2007), Larrain and Stumpner (2017). Putting aside the semantic differences between
capital controls and macroprudential FX policies,” my paper is in essence related to the literature on
the imposition of capital controls (or financial liberalization episodes) and their heterogeneous effects
on firms’ investment through higher (or lower) aggregate interest rates. The source of heterogeneity
is given by small firms’ inability to access financial markets and avoid the higher borrowing costs
generated by the capital control, as opposed to large, unconstrained firms. However, this literature
remains silent on the trade-offs that exist between dollar and local currency financing, and how small
firms optimally decide to assume mismatch risk as a way to relax borrowing constraints. 1 contribute
to this literature by incorporating this trade-off in my theoretical framework. I also contribute to the
empirical literature by providing direct evidence on firms’ financial outcomes (dollar and local currency
loans) instead of indirect evidence on real outcomes. Due to limited data availability, empirical
literature typically relies on a sample of listed firms or survey data, where the definition of small is
relative. An advantage of my approach is that it considers listed and nonlisted firms alike, capturing
the impact of the policy across the entire economy and firms that are arguably the most credit-

constrained.

Unintended consequences of macroprudential FX regulations. Keller (2018), Ahnert, Forbes,
Friedrich, and Reinhardt (2018), Aiyar, Calomiris, and Wieladek (2014), Cerutti, Claessens, and
Laeven (2017), Reinhardt and Sowerbutts (2015). The literature on the unintended consequences of
macroprudential FX regulations is mostly related to regulatory arbitrage or a partial shift of FX risk
from the banking sector to other sectors of the economy (e.g., investors, borrowers). This paper is to
my knowledge, the first to address the unintended consequences of macroprudential FX regulations

from a distributional perspective.

Determinants of currency mismatch. My paper is related to the literature that explains the de-

terminants of firms’ debt currency denomination. I use a framework in which currency denomination

9Capital controls are measures that discriminate operations with nonresidents, while macroprudential FX policies
are bank regulations that discriminate based on the currency denomination of an operation. See DeCrescenzio, Golin,
and Molteni (2017) for a detailed definition.



of firm’s debt responds to a trade-off between a relaxation of borrowing constraints and insolvency
risk, as in Ranciere and Tornell (2016). This mechanism is also complementary to that in Salomao and
Varela (2018). Several empirical studies on the determinants of dollar borrowing analyze the macroe-
conomic and firm-level variables that determine a firm’s willingness to take on currency mismatch,
for example Basso, Calvo-Gonzales, and Jurgilas (2007) and Brown, Ongena, and Yesin (2009), who
focus on small firms, and Allayannis, Brown, and Klapper (2007) and Bruno and Shin (2015), who
highlight the carry-trade motive behind dollar debt issuance in emerging markets. My paper speaks
to this literature by showing preliminary evidence on the greater willingness of small firms to take

advantage of the interest-rate differential between soles and dollar loans.

UIP violations and corporate credit. This paper is also related to the empirical literature that
studies the pass-through of UIP deviations to the cost of debt. For example, Richers (2019) uses
evidence on the universe of corporate bonds issued by nonfinancial firms, while Ranciere et al. (2010)
provide evidence in emerging economies using survey data on total debt. Similarly, DiGiovanni,
Kalemli-Ozcan, Ulu, and Baskaya (2020) use granular data on loan-level lending rates from Turkey, to
verify the presence of a UIP premium at the firm level. Ivashina, Salomao, and Gutierrez (2020), uses
granular data on loan interest rates for large firms in Peru. They show that, in addition to deviations
from the UIP using government rates, a dollar deposit discount explains the relative cheapness of
dollar loans. To my knowledge, despite my lack of adequate granular data on interest rates, this is
the first paper that provides suggestive evidence of a size-based bank pass-trough of the risk-free rate

differentials to business loan rates.

Estimates of the bank lending channel. Khwaja and Mian (2008), Chodorow-Reich (2014)
Dassatti, Peydro, Rodriguez-Tous, and Vicente (2017), Jimenez, Ongena, Peydro, and Saurina (2017),
Keller (2018), Paravisini, Rappoport, Schnabl, and Wolfenzon (2014). My empirical methodology is
related to the vast literature that uses natural experiments to study the bank lending channel of bank
regulatory shocks, monetary policy shocks, or liquidity shocks that induce variation in the cross-section

of credit availability.!”

The rest of the paper is organized as follows. Section II introduces the theoretical framework. Section
III provides background information on the Peruvian financial system as well as some descriptive

empirical evidence. Section IV describes the main institutional aspects of the tax on dollar lending

ONotice, however, that the focus of my paper is to analyze heterogeneous effects of the policy coming from demand
factors i.e. the tightness of borrowing constraints captured by firm size.



implemented by the BCRP. In section V, I describe the data. Section VI presents the identification
strategy, the results, and robustness checks. Section VII analyses the external validity of my results.

Section VIII concludes.

II A Channel Shaping Firms Heterogeneous Responses

In this section, I introduce a simple framework that captures the key mechanism shaping firms’
heterogeneous responses to a tax on dollar lending, which are borrowing constraints. I analyze the
equilibrium of a credit-market game for two types of nontradable firms that face different degrees of an
agency problem: financially constrained firms (i.e., small) and unconstrained firms (i.e., large). I show
that in equilibrium, denominating debt repayments in dollars (currency mismatch) is cheaper than
in local currency (soles). This dollar premium allows small firms to relax their borrowing constraints
and increase their leverage and investment possibilities, but simultaneously exposes them to insolvency
risk. In contrast, while currency mismatch may entail profit gains for large firms, it does not affect
their leverage and optimal investment. Then, the trade-off between insolvency risk and leverage gains
is only relevant for small firms. Under this framework, imposing a tax on dollar lending decreases
small firms’ total borrowing in equilibrium. Large firms can reallocate to soles borrowing while keeping

their overall equilibrium financing unaffected.

II.LA  Model Setup

I borrow elements of a credit market game from Schneider and Tornell (2004) and Ranciere and Tornell
(2016), then I expand this framework in two ways. First, I analyze the implications of borrowing
constraints on firms’ optimal debt-denomination decisions. Second, I derive the implications of a tax

imposed on dollar lending.

Consider the case of an economy populated by a continuum measure of nontradable firms run by
identical entrepreneurs that live two periods, ¢ and ¢ + 1. The representative entrepreneur decides to
invest in the production of nontradable goods at period t. The firm’s revenues are denominated in
domestic currency (soles) and are obtained one period after the firm begins operations, at ¢+ 1. If the

entrepreneur decides to invest, he uses his own wealth and can also issue debt. He can choose whether



to denominate his debt in dollars or soles. If the debt is denominated in dollars, currency mismatch
exposes the firm to exchange rate risk. If, in contrast, the debt is denominated in soles, the firm is

hedged against exchange rate risk.

Evolution of the exchange rate. The entrepreneur takes the exchange rate, e; (soles to dollars),
as given when making his investment decisions at time t. Future fluctuations in the exchange rate,

et+1, represent the only source of uncertainty in this model and evolve according to:

€r+1 with probability u
€t+1 =
€441 with probability 1 —u

The good state happens when the exchange rate appreciates, e;;r1 > e;, with probability u. The bad
state happens when there is a severe depreciation of the exchange rate, e;+1 < ey, with probability

1—u.

Expected interest rate differential (soles to dollar loans). If the entrepreneur decides to de-
nominate a sufficiently large share, A, of the firm’s debt in dollars, a severe exchange rate depreciation
could cause the firm go bankrupt and be unable to pay its debt to the lender. In the context of this
simple economy with identical entrepreneurs, high levels of debt dollarization might generate a mas-
sive default if the bad state materializes in £ + 1. In this scenario, it is assumed by lenders that the
best response of the government is to provide bailout guarantees that pay lenders a fraction ¢ of the

outstanding liabilities of each firm that defaults.'® '?

Then, bailout expectations incentivize lenders to shift the exchange rate risk to the government and
do not completely charge the insolvency risk premium that currency mismatch entails. Meanwhile,
borrowers that take on mismatch risk, will pay their debt only in the good state with probability wu.
Then, as long as the default probability given by (1 —wu) is larger than the insolvency premium charged

by the lender (1 — ¢), dollar borrowing is cheaper than soles borrowing in expectation.'?

HBailouts may take different forms in practice, such as capital injections, as well as liquidity provisions, guarantees
of bank liabilities, etc. The main condition is that the government or any bailout agency provides this assistance
during episodes of financial distress beyond the support given in normal circumstances. The motivation behind their
implementation is typically related to systemic importance or interconnections of the lender as well as political reasons
(see Berger and Roman (2020), Schich and Lindh (2012)).

12 A justification for implicit guarantees for lenders’ debt being a best response of the government when a critical mass
of borrowers default is studied in Farhi and Tirole (2012).

131f, on the other hand, entrepreneurs denominate a sufficiently high share of their debt in soles, the absence of
bankruptcy risk does not validate bailout expectations, and they cannot exploit the implicit subsidy.

10



Contract enforceability problem. Entrepreneurs can make arrangements to divert the investment
returns of the firm, which requires a nonpecuniary diversion cost of h per unit of firm’s assets. Once
the diversion scheme is in place, the entrepreneur can divert the gross returns at date t 4+ 1, provided
the firm is solvent. Firms have incentives to divert funds when h is smaller than the interest rate of
its debt. That is, diversion incentives arise only when diverting one unit of assets is cheaper than
the marginal cost of debt repayment. To eliminate diversion incentives, lenders impose an incentive

compatibility constraint (i.e., borrowing constraints) that limits the amount firms can borrow.

The parameter h can be understood as a measure of the severity of the enforceability problem or the
tightness of borrowing constraints: a low A implies lax contract enforcement and therefore, tighter
borrowing constraints. Again, the goal in this section is to analyze the equilibrium of the credit market
game for two types of firms: firms with low contract enforcement (value of h below a threshold), and

firms with high contract enforcement (value of h above a threshold).

Firm financing. An entrepreneur starts operating at time ¢ with an initial endowment of internal
funds given by wy, denominated in dollars. He can finance his investment and/or savings using debt,
By, plus internal funds, w;. Entrepreneurs invest in nontradable goods (N-goods), e;l;, for next
period’s production'® and can save in risk-free bonds, s;, obtaining the international interest rate

equal to r;. Thus, his budget constraint is given by

ety + s < wy + By (1)

The entrepreneur can choose between two types of one-period debt: soles debt, bf, with repayments
denominated in soles, and dollar debt, b;, with repayments denominated in dollars. Thus, the expected

repayment if the two types of debt are issued becomes

Lit1 = er1(1+ pf)bi + (L + pr)be (2)

4 The present value of expected debt repayment should be lower than the total cost of diverting funds.

15To produce N-goods, the firm uses capital that consists of N-goods invested during time ¢, I;, and that fully
depreciates after one period. The production function is linear and capacity constraints are imposed as a short cut to
achieve a decreasing returns production function:

gt = th; ki = It71; I < T

Imposing capacity constraints allows for investment to be bounded, when returns to investment are sufficiently high and
firms do not face borrowing constraints that limit their investment. This assumption helps solve the equilibrium of the
model in closed form.

11



where p; and pj are the respective interest rates on dollar and soles loans. Firm’s profits, expressed

in dollars, becomes

m(et1) = err1q41 + (1 +74)se — Ly (3)

Note that if the entrepreneur chooses soles debt, future fluctuations in the exchange rate, e;y1, will not
generate insolvency risk, that is, risk of obtaining m(e;41) < 0. Thus, firms are hedged against exchange
rate fluctuations by issuing soles debt, whereas issuing dollar debt can generate insolvency risk, since
there is a mismatch between the denomination of debt repayments and the currency denomination of
future revenues. By taking on currency mismatch risk, the firm’s solvency depends on the realization

of tomorrow’s exchange rate, e;1.

Lenders. Some competitive risk-neutral lenders have access to dollar funding at a cost equal to the
risk-free international interest rate, r;. Lenders use this source of funding to supply two types of loans:
dollar loans with repayments denominated in dollars, and soles loans with repayments denominated
in soles. Lenders have deep pockets, meaning they can lend any amount of funds as long as they are

promised their cost of funds in expected value.

To break even, lenders fund only plans that offer an additional interest-rate premium over their cost
of funding, capturing firms’ expected probability of repayment. This probability depends on whether
the firm is solvent the next period, i.e., ¥;11 = 1, or insolvent, i.e Y11 = 0. And, if the firm is
insolvent, repayment depends on the expected share of claims ¢¢; granted in a bailout. The break-

even conditions become

Dollar lending :  E[py1 + (1 — Yep1)dea] (1+ pr) = (1 +14) (4)

repayment probability in dollars

. 1+r
Soleslending :  E[ti1 + (1 — Y1) dir1](1+ pf) = M
~- Elety1]
repayment probability in soles

(5)

These conditions imply that if the borrower denominates a large enough share of his debt in dollars,

insolvency is expected (¢4+1 = 0) and the interest rate charged by the lender is given by:

12



(1+7)

W+o) = Bl

(6)
Since debt is only paid in the good state, with probability u, the expected interest rate paid by the

borrower is

u(l+ 1)

e = Fg]

(7)
On the other hand, if debt is denominated in soles, the borrower does not go bankrupt (¢r4+; = 1).

Then, interest rate charged by the lender and paid by the borrower in all the states, becomes:

Elerpa](14pf) = (1+74) (8)

The expected interest rate differential, correcting for exchange rate expectations, is (8)-(7):

u
(1+7) [1_E[¢t+1ﬂ (9)
Where the larger is the probability of the bad state (1—w) or the share of firms’ liabilities covered by the
bailout ¢, the larger is the interest rate differential. And, as long as ¢ > u, dollar borrowing will always
be cheaper than soles in equilibrium. Notice that this result did not require any assumption on the
underlying macroeconomic UIP deviation as in the standard international-macro-finance literature. In
other words, in this very simple framework I am assuming that the lender’s cost of funding in different
currencies is the same, i.e. (14r). But the presence of moral hazard arising from bailout expectations
is enough to rationalize the relative cheapness of firms’ dollar debt as documented in the literature.'®
If, alternatively, I assumed that the lender’s cost of funding is different across currencies and that the
macro UIP does not hold, it is easy to see that the moral hazard problem described in this model
would still be necessary to rationalize why lenders have incentives to pass the UIP deviation to lending

rates without charging the insolvency premium.'”

DiGiovanni et al. (2020), Ivashina et al. (2020)
"However, the condition on the size of the expected bailout, i.e. ¢ > u, to generate cheaper dollar debt would be

13



Credit market equilibrium. The equilibrium is determined in the following credit-market game: In
period t, the entrepreneur takes the current exchange rate, e;, and the distribution of future exchange
rates as given, and proposes a plan P, = (Ii, sy, by, bf, pt, pi), that satisfies budget constraint (1).
Lenders decide which of these plans to fund. Finally, the funded entrepreneur makes investment and
diversion decisions. Payoffs are determined at ¢ 4+ 1. First, consider plans that do not lead to funds
being diverted. If the firm is solvent, m(es+1) > 0, the entrepreneur pays Lyi1 to its lenders, and
collects profits m(ei1). If firm is insolvent, m(e;41) < 0, the lenders receive the bailout, if granted,
and the entrepreneur gets nothing. Now consider plans that do entail diversion. If the firm is solvent,
the entrepreneur gets revenues net of diversion cost, and its lenders receive nothing. If firm is insolvent,
the lenders get nothing. The problem for the entrepreneur is to choose an investment plan P; and a

diversion strategy 7; that solves

IE%XEt {0%es1 [err1qe41 + (L4 1re)se — (1 — me) Leg1] — meh [we + By} (10)
Tt

subject to (1), where 7, is equal to 1 if the entrepreneur has set up a diversion scheme, and equal to

0 otherwise.

Proposition 1: For a set of low h firms (i.e. small firms), denominating their debt in
dollars is always optimal. For high h firms (i.e. large firms), optimal debt denomination

depends on the size of their internal funds w;.'®

1. For financially constrained firms with h<h< u, it is optimal to choose a risky financing plan
where all debt is denominated in dollars, A = 1. Dollar debt generates leverage gains relative to

the safe plan with soles financing."”

2. For financially unconstrained firms, h > 1, with low enough internal funds, wy < w, issuing

more lax given the presence of a UIP deviation.

18 Appendix A shows the parametric conditions that validates this equilibrium result. To prove this proposition, I
derive the credit market equilibrium of a representative firm for different cases of h. I follow three steps. First, I find the
best safe financing plan; that is, I solve for a firm’s optimization problem conditional on the firm being solvent in each
state. Second, I find the best risky plan; that is, I solve for firm’s optimization problem conditional on the firm going
bankrupt in the bad state. Third, I define the conditions under which either a safe or a risky financing plan is optimal.
I repeat this procedure for each relevant case of h. (See Appendix A for a detailed derivation).

19Tn another case of highly constrained firms, h < l~1, the safe plan is preferred to the risky plan; that is, firms prefer
to denominate their debt in soles. In this extreme case, taking on insolvency risk generates no benefit, because allowed
leverage is minuscule. This case is not relevant for my empirical analysis because I focus only on firms that issue dollar
debt before the tax is implemented.
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dollar debt is optimal but does not generate leverage gains relative to the safe plan.

3. Financially unconstrained firms, h > 1, that have high enough internal funds, wy > w, are
indifferent to any debt dollarization ratio: A € (0,1). Debt denomination does not affect

leverage in equiltbrium.

A firm’s optimal decision on debt denomination is driven by two opposing forces: if they denominate
their debt in soles, firms avoid insolvency risk. On the other hand, if firms issue dollar debt and take
currency mismatch, they might be able to leverage more by exploiting the implicit bailout subsidy
and increase their profits. The leverage effect is larger for financially constrained firms; they can
borrow much more if they issue dollar debt that it is worth taking on some insolvency risk, relax
their borrowing constraints and increase their investment possibilities (Proposition 1.1). Meanwhile,
unconstrained firms with low enough internal funds are exposed to insolvency risk by issuing dollar
debt, they can profit from the interest rate differential, but they do not perceive leverage gains that
improves their optimal investment (Proposition 1.2). And unconstrained firms with sufficiently high
internal funds remain indifferent to the composition of their debt, because exchange rate fluctuations
are unlikely to expose them to insolvency risk. Again, currency mismatch does not generate leverage

gains that improves their optimal investment (Proposition 1.3).%"

II.B A tax on Dollar Lending

Consider the case where a tax, 7 € (0,1), is imposed on the cost of dollar lending. This modifies

lender’s break-even conditions, increasing expected repayment of dollar loans, as follows:

Dollar lending :  Etp1 + (1 — Y1) dep1](L+p1) = A+ 1) (1 +7) (11)

A tax 7 increases the interest rate the lender is willing to accept, py, to satisfy break-even conditions.
If dollar debt becomes more expensive, the firm could find it optimal to switch away from dollar debt
to more expensive but risk-free soles debt. However, if the gains of taking on mismatch risk are still

high enough after the tax, the firm could find it optimal to keep on issuing dollar debt, and simply

29There is an intermediate case where © < h < 1. In this case firms are financially constrained if they issue soles
debt, but are unconstrained if they issue dollar debt. These firms prefer the safe financing plan in soles as long as their
internal funds are large enough (w¢ > w). The parametric conditions that determine the equilibrium in this hybrid case
are specified in Appendix A and B, but have been omitted here for simplicity.
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pay the tax. In either case, firm’s cost of borrowing increases after the tax is implemented.

Proposition 2: The effect of a tax, 7 € (0,1), on total borrowing, is negative and larger

for firms with low h (i.e. small firms)

1. If firms are financially constrained, h<h< u, a tax on dollar lending always reduces their
total borrowing. If firms are unconstrained, h > 1, and have sufficiently low internal funds,
wy < w”, a tax on dollar lending does not alter their total financing in equilibrium. For both
cases, the effect of the tax on the currency composition of debt depends on the size of the tax in
the following way:

t+1
E(et+1)

debt to soles debt, AT € (A, 1), where A € (0,1). Or firms completely switch away from
dollar debt to soles debt, A™ = 0.

o If the tax is sufficiently low, 1+ 7 < there could be a partial switch away from dollar

o If the tax is high enough, 1 + 1 > UL there is always a complete switch away from

Elert1)
dollar debt to soles debt, A™ = 0.

2. If firms are unconstrained, h > 1, and have sufficiently high internal funds, w; > w7, a tax on
dollar lending does not alter their total financing in equilibrium. And there is always a complete

switch from dollar debt to soles debt, AT = 0.

See Appendix B for a detailed derivation of this proposition. The main takeaway in this section is that
in an equilibrium where firms are small, not only does the tax might affect the currency composition
of firms’ debt, but also generates reallocation effects in the economy. Borrowing constraints become
tighter after tax, either because dollar debt is more expensive or because switching to soles debt is
also more expensive. Then, total borrowing (and therefore investment), decreases. In an equilibrium
of large firms, issuing dollar debt is not a means for relaxing borrowing constraints; the tax only

generates a change in the currency composition of firm’s debt but does not exert reallocation effects.

The effect of the tax on the currency composition of firms’ debt depends on the size of the tax, 1+ T,

etr1
» E(et+1)”

The intuition is that, if the firm is paying its debt (good state), larger appreciations increase the

relative to the positive deviations of the exchange rate with respect to its expected value

attractiveness of dollar debt relative to soles debt (soles value of dollar debt decreases). If the tax

on dollar debt is large enough to offset this relative attractiveness, then firms would prefer to switch
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completely to soles debt, even if they know that they are paying their debt only in the good state.

This is always true since we can show that Eﬁﬂ > 1 — u, where 1 — u is the expected premium of
soles debt when the bailout is complete, ¢ = 1 (see equation 9). Then, the if 1 + 7 > %, the tax

is also offsetting the expected relative cheapness of dollar debt and the resulting leverage gains.

If the size of the tax is below the positive deviations of the exchange rate, 14+ 7 < EZZ;)’ then the

tax reduces the relative attractiveness of dollar debt in the good state, but the overall expected gains

of dollar debt could still be larger than a financing plan with soles debt. The parametric conditions

that determine the extent of the switch after tax are derived in Appendix B.

IITI Preliminary Evidence: The Case of Peru

In this section, I provide descriptive empirical evidence that validates the theoretical framework pro-
posed in section II. T start by briefly describing the main features of the Peruvian banking system,
and how it is a suitable case to test the implications of my proposed mechanism. Thus, to make
a parallel with Propositions 1 and 2, I provide evidence on the relationship between firm size, debt
dollarization, cost of financing, and their evolution before and after a tax on dollar lending. I present
the core of my empirical analysis later, in Sections IV to VIII, where I provide causal evidence of the
effect of a macroprudential FX policy implemented by the Central Bank of Peru, and formally test

the implications of Proposition 2.

III.A Background on the Peruvian Banking System

There are three main features of the Peruvian Financial system that make it a suitable case to verify the
implications of the proposed mechanism: (1) banks operating in the financial system supply both soles
and dollar?' denominated loans to hedged firms or unhedged firms that are willing to take currency
mismatch. (2) Central Bank’s exchange rate regime allows for exchange rate fluctuations such that
currency mismatch on firms’ balance sheets entails insolvency risk. (3) And a macroprudential FX
policy that increases banks’ cost of lending in dollars should directly affect the supply of dollar loans

and indirectly the demand of soles loans.

21Dollar is the only foreign currency used for lending by the financial system.
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(1) Banks operating in the financial system supply both soles and dollar denominated loans to hedged
or unhedged firms. Peru is a partially dollarized economy subject to capital inflows and where house-
holds denominate a large share of their deposits in dollars. Deposit dollarization in Peru has been
historically high, particularly after episodes of high hyperinflation in the 80s and 70s.?? The adoption
of inflation targeting in 2002 resulted in stable inflation levels that have been ranging between 2 and 3
percent, generating incentives for households to reduce the dollarization of their deposits.?? However,
deposit dollarization has remained stagnant in between 40 and 50 percent in the 2010s and before
the announcement of the de-dollarization policy studied in this paper (December 2014). This might

reflect structural household preferences for dollar savings (see Figure 1).

This stock of dollar deposits accounts for most of banks dollar liabilities (see Figure 2 Panel A), which
banks can use to lend. Since the use of dollar liabilities to fund soles loans exposes banks balance
sheets to exchange rate risk, banks in the Peruvian financial system are subject to explicit limits on
exchange rate exposure and capital requirements for currency mismatches since 1999.24 As a result,
banks in Peru tend to match the currency denomination of their assets and liabilities and do not

carry FX exposure on their balance sheets (see Figure 3).%

Figure 2 Panel B shows the evolution
of Peruvian banks dollarization of deposits and liabilities and Figure 1 shows banks’ dollarization of
loans and deposits. This suggests that banks’ incentives to lend in dollars are strongly related to the

structural dollarization of banks deposits.?’

On the demand side, unhedged firms have incentives to borrow in dollars and take currency mismatch
risk on their balance sheets. In fact, I find that 49% of loans granted to nontradable firms are
denominated in dollars and 57% of dollar denominated loans are granted to nontradable firms.?” A
possible explanation to this behavior is related to dollar loans being cheaper than soles loans, even
after correcting for expectations on exchange rate depreciation. Using data on average loan interest

rates I show that, depending on the size segment, this interest rate differential between soles and dollar

228ee Contreras, Quispe, and Regalado (2016)

23Peru is a successful case of market-driven de-dollarizaton. Since the introduction of inflation targeting, dollarization
of credits and deposits reduced in around 25 percentage points until 2009. See Garcia-Escribano (2010).

24See Canta et al. (2006)

25See Keller (2018) for evidence on Peruvian banks, and Canta et al. (2006) and Tobal (2018) for evidence on emerging
economies.

26Banks can also have access to the derivatives market to hedge their stock of dollar deposits, and lend in soles.
However, this is not a common practice since derivative contracts are typically short term. Then, if used to supply
soles loans at longer maturities, these instruments may expose banks balance sheets to maturity mismatches (Borio,
McCauley, and McGuire (2017)).

27 As of December 2014.
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loans is around 4 and 12 percentage points (see Figure 7). The literature is not conclusive on the roots
of this relative cheapness of dollar debt. Some authors point towards deviations from the uncovered
interest rate parity (UIP) using government interest rates®®. Other strands of the literature relate this
differential in lending rates to a dollar deposit discount, that is not explained by UIP deviations.?”
30 What remains unexplained is why banks are willing to transfer either the UIP premium or deposit
discount to loan interest rates without pricing firms’ exposure to exchange rate risk. One possibility, as
captured in my theoretical framework, is that lenders expect that in an episode of a severe depreciation
government’s best response is to provide loan guarantees or assume debt obligations of firms that go

t.31

bankrup This have been the case in Peru in the last episode of severe unexpected shocks affecting

firms revenues and debt repayment possibilities®?.

(2) The exchange rate regime of the Peruvian monetary authority allows for fluctuations in exchange
rate such that currency mismatch on firms’ balance sheets entails insolvency risk. Monetary policy
in Peru can be understood as an open-economy inflation targeting regime, where the central bank
have shown a fairly systematic tendency to mitigate sharp and unexpected movements in exchange
rates. Central Bank’s policy framework relies on sterilised FX intervention, preventive accumulation of
international reserves and high reserve requirements on foreign currency liabilities to mitigate liquidity
risk?3. Nevertheless, the Central Bank of Peru does not target any particular exchange rate, allowing
it to reflect local and international macroeconomic fundamentals (see Figure 4).>* The financial
regulatory authority of Peru (SBS) estimates firms’ exposure to exchange rate risk using balance sheet
data of large firms. Using this confidential data, Ivashina et al. (2020) find that firms that default
under a depreciatory shock of 20% account for about 25.6% of dollar credit granted to large firms. And

those that default under a depreciatory shock of 10% account for 6.5%. While estimates on smaller

firms are not available, one can reasonably infer that less severe exchange rate shocks can generate

28See for example DiCiovanni et al. (2020), Salomao and Varela (2018)

29Households’ preferences for dollar deposits -potentially as an insurance arrangement (see Dalgic (2020), Bocola and
Lorenzoni (2020))-, might explain why households are willing to receive a lower return on their dollar savings.

30Using granular data on loan interest rates for the segment of large firms in Peru, Ivashina et al. (2020), show
that 2 percent of the relative cheapness of dollar loans is explained by this deposit discount and not accounted by UIP
deviations.

31Gee Schneider and Tornell (2004)

32For example, Peruvian government provided a package of guarantees in an effort to combat the effects of the
coronavirus pandemic in March 2020. The fund provides banks with a 98% guarantee on loans of up to 9,000 USD, and
an 80% guarantee on larger loans ranging from 2.1 million to 2.9 million USD. The idea is that lenders shift the credit
risk to the Central Bank by receiving liquidity injections to grant loans, and using these loans as collateral. At the end,
lenders do not assume the bankruptcy costs of the shock (See Montoro (2020)).

338ee Rossini, Armas, Castillo, and Quispe (2019)

34The Central Bank has allowed depreciations of up to 7% in a 2-week window, since 2002.
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the same insolvency risk on small firms.

(3) Finally, a macroprudential FX policy that increases banks’ cost of lending in dollars should directly
affect the supply of dollar loans and any effect on soles loans should result from firms switching away
from dollar loans to avoid the regulation. Consider the case of a policy that increases the reserve
requirement rate on banks’ FX liabilities which can be understood as an increase in the effective
cost of dollar funding.?” Because of the limited FX exposure on Peruvian banks’ balance sheets, this
increase in the cost of dollar funding is reflected in the supply of dollar loans and in an increase in

36

dollar lending interest rates®® and not on the supply of soles loans. Then, any potential change in

soles loans should come from demand pressures resulting from firms switching away from dollar debt.

ITI.B Debt Dollarization and Firm Size

Throughout the empirical section of this paper, I analyze four firm size categories, based on the
definitions used by the regulator of the Peruvian financial system (SBS): micro, small, medium, and
large.®” 1 also analyze other potential indicators of firm size and access to credit such as number of

workers, age, and sales range.*®

Table 1, column 1 shows, for each size segment, the share of loans granted to nontradable firms that
are denominated in dollars. For the two smallest segments the aggregate loan dollarization is around
30%, and for two largest segments, 50%. Column 2 shows the share of dollar loans that are allocated to
nontradable firms, by size segment. Surprisingly, almost 90% of dollar loans allocated to the smallest
size segments, are granted to nontradable firms. While less than 50% of large firms’ dollar loans are
granted to nontradable firms. What is striking is why do we see so much dollarization in size segments

that barely have exporters or importers (see column 3).

An implication of Proposition 1 in Section II is that among unhedged firms that optimally decide

to issue dollar debt, small firms are more likely to reap the benefits of this cheaper dollar debt.

35For example, if the reserve requirement rate is 20 percent, a bank can only lend 80 cents of each dollar of its
liabilities. Then, assuming that FX reserve requirements receive a remuneration of 0 percent, and that the interest rate
on FX liabilities is on average 4 percent, the effective cost of dollar funding for the bank is 5 percent (4 pc/0.8=5pc).

36 And depending on how inelastic are dollar deposits, also in the deposit rates.

37See Table 2 for a detailed definition.

38The relationship between employment and financial constraints is well documented in the literature; see, for example,
Beck (2007) and Benmelech, Bergman, and Seru (2011).
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Large unconstrained firms also find profitable to take currency mismatch but their debt dollarization

decreases with the size of their internal funds.

Figures 5 and 6 reinforce this idea using alternative indicators of firm size. Panel B in Figure 5
plots a binscatter of the mean relationship between a firm’s debt-dollarization ratio and the log of
the number of workers per firm, for the sample of nontradable firms that decide to issue dollar debt.
This relationship is significantly negative: average dollarization is decreasing in worker quantiles. The
same relationship arises with firm’s age and sales range: younger unhedged firms or firms with lower

sales have higher average debt-dollarization ratios (see panels A and B of Figure 6).

III.C Average Loan Interest Rates and Firm Size

The relationship between size and debt dollarization could also be explained by loan interest rate

differentials. Figure 7 shows the average interest-rate spread between soles and dollar loans®’

currently
on banks’ balance sheets, for each size category. This spread is plotted against the deviations from
the UIP calculated as the interest rate differentials using government rates, corrected for expected
exchange rate depreciation.”’ Consistent with the empirical evidence on UIP deviations and the cost
of debt,* there seems to be a pass-through of the UIP to loan rates. This pass-through is incomplete
for larger firms (see panels C and D). For smaller firms, the spread of soles to dollar loans appears
to be even larger than the risk-free rate differentials (see panels A and B). This heterogeneity in the

relative “cheapness” of dollar loans across size categories suggests that banks in Peru are not pricing

exchange-rate exposure for smaller firms as much as they are for larger firms.

A possible explanation to this finding can be related to heterogeneous expectations on the size of a
bailout in crisis times. Given that Central Banks in dollarized economies are unable to print dollars,
their ability to provide dollar liquidity or acting as a guarantor of banks’ dollar loans in times of crisis
is limited. One can argue that the expected share of loans covered in bailout is larger when loans are
granted to small firms than when granted to large and highly indebted firms. Moreover, there is a

political cost of not providing assistance during episodes of distress to the more vulnerable agents such

39Correcting for expected exchange-rate depreciation.

497 use year-ahead exchange rate expectations from the Central Bank of Peru survey on macroeconomic expectations.
See https://www.bcrp.gob.pe/estadisticas/encuesta-de-expectativas-macroeconomicas.html

418ee, for example, Richers (2019) for evidence on the universe of corporate bonds issuance by nonfinancial firms, and
Ranciere et al. (2010) for evidence in emerging economies using survey data on total debt and DiGiovanni et al. (2020)
for evidence using Turkish firm-level data.
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as SMEs. An example to this behavior can observed in the current coronavirus pandemic, in which
the Peruvian government provided a package of loan guarantees that ended up covering 96% of loans

granted to small firms and only 4% for loans granted to large firms.*”

The theoretical framework that I propose can rationalize this argument by assuming that the size of
the bailout, ¢, is larger for a low h economy, with a lower aggregate dollar debt. In an economy of
unconstrained firms with high h, the share of total claims that the government is able to account for
is arguably smaller. Based on equation (9), the interest rate differential would be larger for the small

economy.*?

An alternative explanation could be that lenders want to limit their exposure to FX risk. Given the
relatively lower share of small firms in their portfolio of loans (see Table 5), a massive default of these
firms might not be as costly as a massive default of large firms. This might generate incentives for

lenders to limit the pass-through of the UIP premium (or deposit discount) to large firms’ loan rates.

This evidence on interest rates is only suggestive, due to lack of granular data that would allow me
to control for firms’ idiosyncratic risk as in DiGiovanni et al. (2020). Moreover, by using aggregate
average interest rates per size category, I am also capturing the interest rates on loans to firms that
are naturally hedged against exchange rate risk (e.g., exporters) or firms that have access to FX
derivatives. Firms that select into exports tend to be larger,** and it is possible that removing hedged
firms from the sample might alter the observed asymmetries in the interest rate differentials. Despite
lack of adequate data, this is, to my knowledge, the first paper that provides suggestive evidence of a

size-based bank pass-trough of the risk-free rate differentials to business loan rates.

III.D A tax on dollar lending

Figure 8 shows the evolution of aggregate loans before and after the Central Bank of Peru increased the
reserve requirement on dollar liabilities in December 2014. The blue dashed line shows the evolution
of the normalized stock of dollar loans for the sample of unhedged firms and for each size category.

One year after the policy was announced, dollar loans for the two smallest categories decreased by

42See Montoro (2020)

43This assumption will exacerbate the dollarization incentives for small firms and limit those of large firms. But the
main implications of the model remain unchanged.

“4See Melitz (2003).
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around 50% to 60% relative to the year before the announcement (panels A and B). This reduction
in dollar loans is around 15% to 25% for the two largest categories (panels C and D). As Proposition
2 implies, this decrease in the growth of dollar loans might reflect firms switching away from dollar
borrowing to soles borrowing or firms issuing new dollar loans at a more expensive interest rate i.e.,

assuming the burden of the tax.

The red line in Figure 8 shows the evolution of the normalized stock of total loans (in both dollars
and soles) of unhedged firms. This plot shows that the growth rate of total loans was almost the same
as that of dollar loans before the policy announcement. While dollar and soles loans were growing
almost at the same pace before the announcement, they start differing afterwards. This might suggest
that firms were switching away from dollar borrowing to soles borrowing to avoid the higher costs of
the tax. This substitution, if any, is clearly not complete for the smallest categories (panels A, B, and
C). However, firms in the largest category seemed to have completely avoided the tax by switching to
soles debt, thus keeping their total financing unaffected relative to the pre-tax trend (panel D). This

suggestive evidence is consistent with the implications of Proposition 2.

Figures 5 and 6 are also consistent with this mechanism. First, firms’ debt dollarization decreases
after the tax (hollow red circles) for all size categories and size indicators. Also, there is a slightly
larger decrease in the dollarization ratios of larger firms, which is in line with the higher compositional

adjustment of large firms’ debt.

The evolution of loan interest rate spreads from soles to dollars is also consistent with the proposed
mechanism. Figure 7 shows that only for the smallest size segments (Panels A and B), the interest
rate spread decreases a year after the announcement, suggesting that after the tax is imposed, small
firms are unable to completely switch from dollar borrowing to soles borrowing. Most of them continue
issuing dollar debt at a more expensive interest rate (spread soles to dollar decreases). By contrast,
larger firms seemed to completely switch from dollars to soles, avoiding the tax and keeping their cost

of borrowing unaffected (panels B and C).
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IV Implementing a Macroprudential FX Policy in Peru

In this section I describe the main institutional aspects of a Macroprudential FX policy intervention
by the Central Bank of Peru in December 2014. The policy consists of an increase in the remunerated
reserve requirement rate on banks dollar liabilities (i.e., FX reserve requirements)* 5. This policy has
the macropruduential objective of limiting the aggregate externality generated by individual borrowers’
decisions to take on currency mismatch. That is, if nontradable firms issue dollar debt and are not
able to hedge against exchange rate risk, they become exposed to credit default in case of a severe
depreciation. As a result, the asset portfolio of banks that lent to mismatched firms would be affected,
generating risk of a systemic crisis. I choose to analyze this policy intervention as the core of my
empirical strategy since its magnitude was unprecedented and arguably unexpected by the financial

system (see discussion in Section VI.B).*7

IV.A The Policy Rule

This increase in the reserve requirement rate- from now on taz- is heterogeneous across banks and
depends on the size of their stock of dollar loans excluding credit granted to tradable firms. The policy
rule works as follows: In December 2014, banks were informed that by December 2015 (deadline), they
would be subject to an additional tax rate, 73, on their dollar liabilities. The size of the tax increase is
proportional to the stock of bank’s dollar loans at the deadline, Dl? 2015 normalized relative to their

stock of dollar loans in September 2013 (benchmark), Df ep2013,

DbDec2015 . DbDecQOl5
0.3 x DSep20I3 0.9 if Sep2013 > 0.9
Ty = b b

0 o/w

(12)

This rule implies that if by the deadline, banks do not reduce their stock of dollar loans to be at least

90% of what it was at the benchmark date, then they would be subject to an increase in the reserve

45FX reserve requirements receive a remuneration equivalent to the London Interbank Offered Rate (LIBOR) for one
month minus 50 basic points.

46This policy affects all loan segments, including consumption loans, mortgages, and business loans.

4"This policy intervention is not related to the one analyzed in Keller (2018). This latter was the imposition of
capital controls by the regulator of the financial system (SBS) in 2011. She shows that the effect of this policy on debt
dollarization was in the opposite direction to the one analyzed in this paper.
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requirement rate on its dollar liabilities. This increase is larger the larger is the distance b