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Abstract

We examine the consequences of a sudden increase in household debt burdens by exploiting variation in exposure to household
foreign currency debt during Hungary’s late-2008 currency crisis. The revaluation of debt burdens leads to higher default rates
and a collapse in spending. These responses lead to a worse local recession, driven by employment losses at non-exporting
firms, and negative spillover effects on nearby borrowers without foreign currency debt. The estimates translate into a multiplier
on higher debt service of 1.67. The impact of debt revaluation is particularly severe when foreign currency debt is concentrated
on household, rather than firm, balance sheets.

JEL: E2, E3, G2, F3, D12.

Keywords: household debt, foreign currency debt, currency crisis, financial crisis, business cycles.

Osszefoglalé

A tanulmany a lakossagi eladosodottsag varatlan novekedésének hatasait vizsgalja, a 2008-at kdvetd magyar lakossagi devizahi-
tel valsagot értékelve. Az arfolyam leértékeldése miatti addssag atértékel6dés magasabb nemteljesitési aranyt és alacsonyabb
fogyasztast eredményez. Ezek mélyebb helyi recesszidhoz vezetnek, amit a nem exportalo vallalatok visszaesé foglalkoztatottsa-
ga okoz. Az addssag atértékelSdés a helyi, nem devizaban eladdsodott hitelesekre is hatassal van. Ezek az eredmények 1,67-es
addssagszolgalat multiplikatort jelentenek. Az addssag atértékelédésnek a hatasa kiiléndsen negativ, ha a devizaaddssag a
haztartdsoknal és nem pedig a vallalati szektornal van.
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1 Introduction

Rapid credit expansions are often followed by severe economic downturns.! One explanation for this pattern is that a high
burden of debt itself acts as a contractionary channel. The contractionary effects of debt can be especially severe when debt
is denominated in foreign currency, as a depreciation against the funding currency leads to debt revaluation that can impair
private sector balance sheets. While foreign currency financing by firms has received considerable attention, households often
also borrow in foreign currency. A prominent recent case is the rapid growth in foreign currency household credit throughout
emerging Europe in the 2000s, which was followed by large debt revaluations and severe household financial distress during
the 2008 financial crisis. These dynamics raise several questions: What role does household foreign currency debt revaluation
play in exacerbating economic crises? How does an economy adjust to a sudden increase in household debt burdens? And
does it matter whether it is households or firms who borrow in foreign currency?

In this paper, we examine how a revaluation of household foreign currency debt affects the real economy in a currency crisis.
Focusing on the case of Hungary, we exploit individual and spatial variation in households’ exposure to foreign currency debt
during the sharp depreciation of the Hungarian forint starting in late-2008. We provide three main results on the effects of
household debt revaluation. First, the household debt revaluation causes a significant increase in household financial distress
and a worse local recession, driven by a decline in local demand. Second, the debt revaluation has negative spillovers on nearby
households, including households without foreign currency debt. Third, the contractionary effects of debt revaluation on the
local economy are more severe when foreign currency debt is concentrated in the household sector, rather than the corporate
sector.

Hungary provides an ideal setting to study the consequences of household foreign currency debt revaluation for two reasons.
First, in 2008, 69 percent of household debt was denominated in foreign currency, primarily Swiss franc. Second, Hungary
experienced a sharp depreciation of over 30 percent in late 2008. The depreciation was largely unexpected and was driven
by factors unrelated to the household sector in Hungary, including a strong appreciation of the Swiss franc. This combination
led to a sudden increase in household debt to GDP of over 6 percentage points. While we focus on Hungary, foreign currency
retail lending, especially to households, was widespread throughout emerging Europe in the 2000s, leading to “unprecedented”
levels of currency mismatch (Ranciere et al. (2010)).

We use administrative household credit registry data from Hungary to construct a new dataset on household debt and default
at the individual and regional level. We match these household credit data at the regional level with measures of household
spending, unemployment, and house prices. Moreover, we combine these data with firm-level census and credit registry data
that include information on employment, investment, banking relationships, export status, payrolls, and firm debt by currency.
Our data, therefore, provide a complete picture of private non-financial foreign currency borrowing. This allows us to compare
the determinants and consequences of household and firm foreign currency financing.

Our empirical approach exploits variation in exposure to foreign currency debt across individuals and regions around the large
depreciation of the Hungarian forint. Variation is primarily driven by the timing of borrowing due to changes in the availability
of government-subsidized local currency loans. Areas with a greater initial depth of domestic banks experienced more domestic
currency lending at first. After the subsidy was curtailed, foreign banks, the main foreign currency lenders, greatly expanded
their branch network. This led to a catch up in indebtedness and higher foreign currency debt exposure in initially underserved
regions.

At the individual level, various survey datasets reveal that foreign and local currency borrowers are broadly similar on observable
dimensions, with foreign currency borrowers having slightly higher income and education. At the regional level, areas with a
higher share of household debt in foreign currency have similar debt-to-income, loan-to-value ratios, export intensity, and
corporate foreign currency debt. However, these regions have lower population, income, and education, as well as higher

Several studies using country or region-level data show that rapid expansions in debt, especially household debt, predict financial crises and more
severe subsequent economic downturns (e.g., King (1994),, Jorda et al. (2014), Mian et al. (2017)).
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INTRODUCTION

pre-crisis default rates. These patterns suggest that foreign banks lending in foreign currency entered lower income areas
previously underserved by domestic banks. In our empirical analysis, we explicitly account for these differences in observable
characteristics.

We first show that household debt revaluation leads to a strong increase in household defaults and a decline in durable spend-
ing. Using data across 2538 local areas (municipalities), we find that a one percentage point increase in debt-to-income induced
by the debt revaluation leads to a 0.15 percentage point increase in default rates and a 1.4 percent decline in auto spending.
Household foreign currency debt explains 71 percent of the rise in overall default rates, abstracting from aggregate equilibrium
effects. The strong default and consumption response to debt revaluation is consistent with models with incomplete markets
where households have unhedged foreign currency debt positions.

Next, we investigate how the household debt revaluation affects local labor markets. Standard theoretical models have different
predictions about how a debt revaluation affects real activity. In neoclassical open economy models with flexible prices, debt
revaluation lowers consumption, but increases employment and output, as households boost labor supply. In contrast, with
frictions such as nominal rigidities, the debt-induced decline in consumption translates into a decline in employment and output.

In the data, regions with greater exposure to household foreign currency debt experience a significant and persistent rise in
unemployment after the depreciation. A region where all debt is in foreign currency experiences a 1.65 percentage point rise
in unemployment, relative to a region with only domestic currency debt. Exploiting firm-level census data, we show that the
rise in unemployment is driven by employment losses at non-exporting firms and firms in the non-tradable sector. By contrast,
exporting firms are unaffected. The rise in unemployment is consistent with the importance of local household demand effects
on real activity. In terms of magnitudes, the estimates imply that a $29,000 (2008 PPP) increase in debt service destroys one
job-year. This “debt service-per-job” estimate translates into an estimated peak output multiplier of 1.67 two years after the
initial depreciation.

Why does the household debt revaluation lead to persistently higher local unemployment? We find evidence of limited adjust-
ment through wage declines, migration, or reallocation to exporting firms, consistent with models containing frictions such as
nominal and real rigidities. In addition, regions with more exposure to household foreign currency debt experience a persistent
relative decline in house prices after the depreciation. The amplification through house price declines is broadly consistent with
recent models of pecuniary externalities from collateralized foreign currency borrowing (e.g., Mendoza (2010), Bianchi (2011),
Korinek (2011)).

The rise in unemployment and decline in house prices likely affects all households in a local economy, including those that
did not borrow in foreign currency. The shock may thus propagate across households. We find direct evidence that foreign
currency debt has negative spillover effects on other borrowers using loan-level data. A borrower living in regions where other
households borrowed heavily in foreign currency is more likely to default, conditional on the borrower’s own foreign currency
debt position. The spillovers even affect borrowers with only domestic currency debt. The negative spillover effect is consistent
with theories where debt has negative demand and pecuniary externalities (e.g., Farhi and Werning (2016), Korinek and Simsek
(2016)).

In the final part of the paper, we compare the consequences of household foreign currency debt and a traditional channel
of emerging market crises: firm foreign currency indebtedness. In contrast to households, in this setting, firms with foreign
currency debt are strongly positively selected. Firms with foreign currency debt are larger, more productive, faster growing,
and more likely to be exporters. Moreover, firm foreign currency debt is primarily denominated in euro, the main invoicing
currency for exports. After the depreciation, firms with foreign currency exposure cut back sharply on investment. But these
firms see stronger sales and employment growth during the crisis, as they use foreign currency financing to grow more quickly
(Salomao and Varela (2016)). As a result, the impact of debt revaluation on the local economy is particularly severe when
foreign currency debt is concentrated in the household sector.

This paper contributes to the international finance literature on foreign currency debt and currency crises. This literature has
focused on firm, bank, and government foreign currency indebtedness.? To our knowledge, our paper is the first to analyze the
effects of household foreign currency debt, despite the prevalence of household foreign currency debt throughout emerging

2 Eichengreen and Hausman (2005) provide an overview of foreign currency financing in emerging markets. A number of studies analyze the causes
and consequences of firm foreign currency exposures in emerging market crises (e.g. Krugman (1999), Caballero and Krishnamurthy (2003)). Some
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Europe in the 2000s and several previous crises. In addition, whereas the previous literature has documented a foreign currency
balance-sheet effect at the firm level, we show that household foreign currency exposure has local aggregate effects, including
negative spillover effects on other borrowers. We thus also provide empirical evidence on the classic Transfer Problem, which
asks how the economy adjusts to an increase in external debt burdens (Keynes (1929)).

This paper also contributes to a growing literature on household leverage and business cycles. A long tradition in macroe-
conomics, going back to Fisher (1933)’s “debt-deflation” hypothesis, emphasizes that a combination of high household debt,
deleveraging, and asset price declines can exacerbate output declines in a recession.® To examine the role of debt, the existing
literature has primarily focused on the consequences of expansions in household debt prior to crises.* However, expansions in
household debt are often part of a broader cycle in real activity and financial conditions, which makes it difficult to disentangle
whether and why higher debt itself causes more severe recessions. We contribute to this literature by tracing the effect of a
shock directly to household debt, which allows us to estimate the direct effects of higher household debt, holding fixed other
cyclical factors, capturing what Auclert (2016) refers to as the “Fisher channel” of nominal debt revaluation.

Our analysis, therefore, also connects with recent studies showing that borrowers who experience debt payment reductions
have a lower probability of default and use additional funds to increase spending on durables (e.g., Agarwal et al. (2016), Di
Maggio et al. (2017), Ganong and Noel (2019)). Relative to these studies, we examine a large shock to debt, with variation across
individuals and regions. This allows us to focus on local equilibrium effects, estimate a multiplier on higher debt service, and
show that foreign currency financing has negative spillover effects. Auclert et al. (2019) also explore local aggregate implications
of debt and find that U.S. states with more generous bankruptcy exemptions experienced smaller declines in employment in
the Great Recession.

The remainder of the paper is structured as follows. Section 2 discusses the background on the foreign currency debt crisis in
Hungary. Section 3 describes the data. Section 4 discusses the theoretical framework and empirical methodology. Section 5
presents the main results and a host of robustness checks. Sections 6 and 7 provide evidence on the mechanisms and spillover
effects of FC debt. Section 8 compares the impact of household and firm foreign currency exposures, and section 9 concludes.

firm-level studies find that firm foreign currency debt depresses investment and leads to higher firm exit rates (e.g., Aguiar (2005), Kim et al. (2015),
Du and Schreger (2015)), but other studies suggest that many firms with FC debt are positively selected and often naturally hedged (e.g., Bleakley and
Cowan (2008)). Cross-country studies find that the country-level FC debt exposure increases the probability and severity of a sudden stop crisis (e.g.,
Calvo et al. (2008)), but the use of aggregate data makes it difficult to disentangle the role of household, firm, and bank balance sheet effects, as well
as other country-level shocks and policy responses.

3 See, for example, Mishkin (1978), King (1994), lacoviello (2005), Mian et al. (2013), Eggertsson and Krugman (2012), Korinek and Simsek (2016), and
Guerrieri and Lorenzoni (2017).

4 Relevant studies include Schularick and Taylor (2012), Dynan (2012),, Jorda et al. (2014), Mian et al. (2017), Di Maggio and Kermani (2017), and Mian
et al. (2019).
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2 The Hungarian Foreign Currency
Debt Crisis

Foreign currency (FC) retail lending was widespread throughout Europe prior to the 2008 financial crisis, especially in new EU
member states.> Hungary experienced a particularly rapid expansion in household credit in both domestic and foreign currency.
Figure 1 shows that between 2000 and 2008 household debt to GDP increased by 28 percentage points. The expansion was
financed mainly by two categories of loans: government-subsidized local currency (LC) housing loans and unsubsidized foreign
currency (FC) loans. In September 2008, 69 percent of outstanding housing debt was denominated in foreign currency, primarily
Swiss franc. This directly exposed household balance sheets to the large depreciation of the Hungarian forint in the Global
Financial Crisis.

Figure 1
Household Debt Revaluation
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Notes: This figure shows the expansion in total household debt-to-GDP by currency and the revaluation of foreign currency debt induced by the
depreciation of the Hungarian forint.

Household lending in Hungary was initially spurred by a government housing program that provided interest rate subsidies
on LC mortgages. The subsidy was introduced in 2000 and fixed nominal interest rates for borrowers at levels similar to euro
interest rates (4 to 6 percent).® Subsidized LC lending was driven primarily by domestic mortgage banks, as these banks had

5 For example, during the 2000s, a large proportion of housing and consumption loans were denominated in FC in the following countries: Austria,
Iceland, Estonia, Latvia, Lithuania, Poland, Hungary, Slovenia, Croatia, Serbia, Bosnia and Herzegovina, Bulgaria, Romania, and Ukraine. Household
lending in Swiss franc and yen was also common in Denmark, Greece, Spain, and the UK. Household foreign currency debt also played a role in
previous currency crises in both advanced and emerging markets. In Australia during the first half of the 1980s, a substantial amount of bank lending to
consumers and farmers was denominated in Swiss franc and Japanese yen, leading to widespread defaults and bankruptcies following the depreciation
of the Australian dollar starting in 1986. As another example, prior to Argentina’s crisis and devaluation in 2002, 80 percent of mortgages were
denominated in U.S. dollars (IMF (2003)).
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a tax advantage in originating subsidized loans (Rézsavolgyi and Kovacs (2005)). Since average retail banking density following
the transition from communism was low, subsidized LC housing credit growth was strongest in regions with a higher historical
density of domestic mortgage banks.

The domestic currency mortgage subsidy program placed a significant burden on public finances, and subsidies on new loans
were unexpectedly cut back in early 2004. The increased cost of LC loans led foreign banks to enter the retail lending market
and compete with domestic banks by offering low-interest-rate FC housing loans. Figure 1 shows that the FC credit expansion
began in the middle of 2004. Foreign banks competing for market share expanded FC credit aggressively, especially to areas
with lower subsidized debt (Banai et al. (2011)). Interest rates on Swiss franc and euro loans averaged 4 to 6 percent, which
implied savings of about 5 percentage points relative to domestic currency loans at market rates, holding the exchange rate
constant. The increased foreign currency debt exposure was almost entirely unhedged, as households income and assets in
foreign currency were negligible (Backé et al. (2007)).

The foreign currency credit expansion occurred during a stable exchange rate environment. Figure 2 shows that the forint
exchange rate remained stable against the euro and Swiss franc up to October 2008. Up until February 2008, the National Bank
of Hungary (MNB) maintained a crawling band with respect to the euro. Meanwhile, the Swiss franc was quasi-fixed against the
euro.” This stability led market participants to believe that a large depreciation was unlikely. In a survey from November 2008,
Pellényi and Bilek (2009) find that 87 percent of respondents with an FC loan did not expect exchange rate volatility at the late
2008 level. Appendix Figure 10 shows that Consensus Forecast also predicted a stable forint-euro exchange rate in mid-2008.
Further, Hungary joined the EU in May 2004 and initially targeted adopting the euro in 2007. Survey evidence shows that the
expectation of adopting the euro also boosted FC loan demand (Fidrmuc et al. (2013)).

Figure 2
Exchange Rate Dynamics
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Notes: This figure shows the evolution of the forint-euro and forint-Swiss franc exchange rates. The de facto +5 percent crawling band target
maintained until February 2008 was followed by a series of depreciations starting in October 2008. The vertical dashed line represents September
2008, the month prior to the forint depreciation.

Following a decade of exchange rate stability, the forint depreciated by 27.5 percent against the euro and 32.3 percent against
the Swiss franc between September 2008 and March 2009. The initial depreciation was caused by the general flight to safety
away from emerging markets and was exacerbated by investor concerns about the Hungarian government’s large external
financing needs.® The forint weakened further against the Swiss franc in 2010 and 2011, as the Swiss franc appreciated during

¢ Unsubsidized local currency loans with market interest rates comprised 7 percent of local currency housing loans in September 2008. The typical
subsidized mortgage loan had a 15- to 20-year maturity with a fixed rate for the first five years and capped interest rates paid by households at 6
percent. This placed all interest rate risk on the government budget. See Vas and Kiss (2003) for an overview of housing finance policies in Hungary.

7 llzetzki et al. (2019) classify the forint regime as a de facto +5 percent band around the euro and the Swiss franc regime a +2 percent band around
the euro.
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the Eurozone crisis. From the perspective of this study, the depreciation provides a promising shock, as it was not caused
by distress in household credit markets. This allays concerns of reverse causality from household distress to exchange rate
depreciation.

Figure 1 compares the value of aggregate household debt at market exchange rates relative to a counterfactual where the
exchange rate had remained at its September 2008 value. The large depreciation revalued household debt burdens by 6 percent
of GDP by mid-2010.° The impact of the depreciation on debt service was reinforced by interest rates increases on variable
rate unsubsidized loans (Szigel (2012)). Interest rate increases primarily affected foreign currency loans, as interest rates on
subsidized domestic currency mortgages were capped. Interest rate increases have an analogous effect on debt service as an
additional depreciation, and rising interest rates account for approximately 25 percent of the increase in debt service payments
in the crisis.’® For example, from September 2008 to the end of 2011, debt service for the average FC housing loan rose by 77
percent, with 58 percentage points of the increase being driven by the exchange rate depreciation and the remainder by higher
interest rates.

The depreciation was associated with a current account reversal and a severe recession, marked by an especially sharp fall in
consumption. Appendix Figure 11 presents the dynamics of other key aggregate variables. It shows that private consumption
fell more than output and had yet to recover to its pre-crisis level by early 2015.

8 Hungary received a $25 billion IMF loan to meet the government’s external financing gap in late October 2008.

9 Starting in the second half of 2011, the newly elected government implemented a variety of policies to alleviate the sharp rise in monthly installments.
These efforts culminated in the conversion of the entire stock of foreign currency housing loans into domestic currency in November 2014. Our analysis
focuses primarily on the period between 2008 and 2012, prior to when these policies were implemented.

10 variable rate loans originated by banks operating in Hungary generally did not specify an underlying benchmark and spread. This allowed banks to
unilaterally increase interest rates relative to Swiss franc benchmark rates during the crisis. In 2014, the Hungarian Supreme Court (Curia) ruled that
this practice was unlawful and required banks to provide compensation for borrowers in early 2015.
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3 Data and Summary Statistics

We construct a new dataset at the regional level with information on household debt by currency and loan type, default,
spending, unemployment rate, house prices, wages, and demographic variables. The primary level of aggregation in our data is
a settlement (municipality). From the 3,152 settlements in Hungary, we construct a balanced panel covering 2538 settlements
for which our main outcome and control variables are non-missing. The average population in our sample of settlements is
3,890 in 2007, and the sample covers 98.2 percent of the total population. We match this regional dataset with firm-level
census data on employment, exports, balance-sheet information, and bank credit. For the analysis of individual defaults and
local spillovers in section 7, we also use the underlying loan and individual-level credit registry data. This section summarizes
the key features of the data. Appendix 11 provides further details on the data sources and variable definitions.

3.1 HOUSEHOLD CREDIT REGISTRY

The Hungarian Household Central Credit Information System (Household Credit Registry) contains all loans extended by all
credit institutions to individuals outstanding on or after April 2012. The credit registry records information on the loan type,
loan amount, date of origination, maturity, monthly payments, default status, and currency." The household credit registry
also reports the borrower’s settlement of residence. The credit registry, however, does not report loan-to-value (LTV) ratios,
so we estimate settlement LTV ratios combining credit registry information on lending by bank with bank-currency-year level
information on the LTV distribution of new originations (see Appendix 11.1.6).

In order to measure a settlement’s FC debt exposure prior to the 2008 forint depreciation, we reconstitute the credit registry
back to 2000. Specifically, we use an annuity model and detailed interest rate data to estimate monthly payments and out-
standing debt prior to 2012 for all loans in the credit registry. We then rescale local debt measures to match the aggregate
Financial Accounts by currency. The unscaled credit registry accounts for 80.5 percent of aggregate housing debt in the Finan-
cial Accounts in September 2008. In Appendix 11 we also show that the annuity model also performs well at the loan level.

Loans that are terminated (repaid or refinanced) before 2012 but were outstanding in September 2008 present a potential
measurement error problem for the estimation of a settlement’s FC debt exposure. This primarily affects foreign currency loans,
as, in the fall of 2011, the Hungarian government implemented an Early Repayment Program (ERP) that retired 21 percent of
outstanding foreign currency debt. Accounting for the ERP raises the coverage of the credit registry in 2008 from 80.5 percent
to 96 percent of aggregate housing debt.

In Appendix 11, we show that the main results in this paper are robust to three separate adjustments that proxy for debt prepaid
in the ERP. The first adjustment uses a separate dataset on the universe of loans for three anonymous large banks in Hungary
with a market share of 24 percent to approximate the amount of debt repaid through the 2011 ERP in each settlement. The
second approach imputes the amount of debt prepaid in a settlement with the amount of new domestic currency borrowing
(refinancing) during the window when the ERP was in operation. The third approach allocates debt prepaid per capita across
settlements based on an assumed elasticity with respect to income or education. We experiment with a range of elasticities
and find that the results are quantitatively similar for reasonable parameters.

Finally, in Appendix 11, we show that the aggregate default rate for loans in the credit registry closely matches the default rate
reported separately from bank balance sheets before and during the crisis (see Appendix section 11.1.3). This suggests that the
credit registry accurately captures the increase in credit risk during the crisis, even though some loans are missing.

" The household credit registry was preceded by a negative registry that contained information on default. Prior to 2010, the negative registry contains
information on the most recent default. This allows us to extend default status back to 2006. Section 11.1.3 in the Online Appendix provides more
detail on the default measure.
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DATA AND SUMMARY STATISTICS

3.2 SETTLEMENT AND FIRM-LEVEL DATA

The main settlement-level variables are from the Hungarian Central Statistics Office (KSH). We proxy for settlement household
durable spending using new auto registrations. KSH also provides settlement-level information on the unemployment rate
(number of unemployed relative to working-age population), household income, tax payments, population, and net migration.
Settlement level education shares are obtained from the 2011 census. We estimate settlement-level nominal hourly wages from
the Structure of Earnings Survey, an annual survey of about 150-200 thousand workers, adjusting for compositional changes in
the workforce following the procedure outlined in Beraja et al. (2016). We also use subregional (NUTS-4) house price indexes
estimated from the National Bank of Hungary’s home purchase transactions database.

Firm-level data are from corporate tax filings to the Hungarian Tax Authority (NAV) and include employment, payroll, export
sales, and investment at the firm level for all double-bookkeeping firms in Hungary. The median firm has one establishment
(including the headquarters), and, on average, a firm has establishments in 1.66 settlements. We therefore define a firm’s
exposure to local household FC debt by the settlement of the headquarters.’”> We construct a balanced panel and exclude firms
with fewer than 3 employees and firms in the finance, real estate, public administration, education, and health and social work
sectors. This yields a panel of 66,267 firms that we follow through the crisis from 2006 to 2012. Finally, we obtain firm debt by
currency and firm default by matching loan-level data from the Hungarian Firm Credit Registry.

3.3 SUMMARY STATISTICS

Panels A and B of Table 1 report summary statistics for the settlement-level sample. The household FC debt share in September
2008, sfgg, has a mea