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Abstract

What is the role of household credit markets in the business cycle? Do credit mar-
ket conditions and household debt positions amplify fluctuations in employment and
output, or are they passive reflections of the state of the real economy? Should pub-
lic policy intervene in credit markets when household leverage grows rapidly, or are
credit market outcomes efficient from a macroeconomic perspective? This collection
of essays empirically investigates the interplay between household credit markets and
the real economy.

Chapter 1, co-authored with Gy6z6 Gyongyosi, examines the household debt-
deflation channel of recessions. The chapter isolates the effect of a sudden increase
in real household debt burdens by exploiting variation across individuals and regions
in exposure to foreign currency debt during the Hungarian currency crisis of 2008.
The sudden revaluation of household debt burdens caused by the exchange rate de-
preciation translates into an increase in default rates, a collapse in consumption,
and a significantly worse local recession. The chapter presents evidence of negative
spillover effects on local firms and households that did not borrow in foreign currency,
consistent with negative financial externalities of debt financing.

Chapter 2, co-authored with Atif Mian and Amir Sufi, analyzes the consequences
of household credit expansions using panel data for 30 mostly advanced economies
over the past 40 years. Expansions in household credit are associated with a boom
and subsequent reversal in output. The chapter argues that credit supply shocks play
an important role in instigating increases in credit, while macroeconomic frictions
translate debt-induced declines in spending into declines in output.

Chapter 3, co-authored with Atif Mian and Amir Sufi, investigates how credit
supply expansions affect the real economy. The chapter develops a new methodology
for distinguishing whether credit expansions operate by increasing production capac-

ity or by boosting aggregate demand. The chapter then explores these channels in the
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context of two natural experiments for credit supply expansion: banking deregulation
in the United States during the 1980s and the introduction of the euro in the 2000s.
Evidence from these episodes suggests that credit expansions tend to influence real

activity primarily by raising aggregate demand.
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Chapter 1

Household Debt Revaluation and
the Real Economy: Evidence from

a Foreign Currency Debt Crisis

“I venture the opinion...that, in the great booms and depressions, each of the
above-named factors [over-production, under-consumption, over-capacity, price-
dislocation, over-confidence, over-investment, over-saving, over-spending...] has
played a subordinate role as compared with two dominant factors, namely over-
indebtedness to start with and deflation following soon after.”

— Irving Fisher, (1933), “The Debt-Deflation Theory of Great Depressions”

1.1 Introduction

How does elevated household debt affect the real economy in a crisis? The rapid global

increase in household debt leading up to the Great Recession has revived interest this

*Versions of this chapter were previously presented at the Colorado Winter Finance Summit 2017
and seminars at various institutions.



question. Recent research, building on Fisher (1933)’s debt-deflation hypothesis, ar-
gues that household debt is a powerful contractionary mechanism because it forces
leveraged households to cut back on consumption and leads to fire-sales that depress
wealth and borrowing capacity (e.g., [Korinek and Simsek|[2016|). Since the Great Re-
cession, concerns about the risks of elevated household debt have led many countries
to implement macro-prudential policies that constrain household leverageE]

Despite the prominence of debt-deflation in models and financial regulation, there
is limited empirical evidence that isolates the effects of household debt in a crisis.
Several studies find that expansions in household debt predict more severe recessions
(e.g., Jorda, Schularick, and Taylor |2014b)). However, estimating the causal effect
of debt on real outcomes presents several empirical challenges. First, increases in
household debt are often part of a broader cycle in real activity and credit conditions,
making it difficult to disentangle whether debt itself causes more severe recessions. For
example, in the years surrounding the Great Recession, household leverage is strongly
correlated with the rise and subsequent collapse in house prices and credit availability,
both across countries and across U.S. regions | Second, testing the equilibrium effects
of debt requires variation in household debt at a sufficiently aggregated level. For
example, higher debt may raise individual labor supply, but this expansionary effect
may be offset by declines in local demand and house prices.

In this chapter, we provide causal evidence on the real economic effects of a sudden

increase in household debt burdens using a foreign currency debt crisis in Hungary as

I'Macro-prudential restrictions such as caps on loan-to-value or debt-to-income ratios were in place
in over 41 countries in 2014, including China, South Korea, and the United Kingdom (Cerutti,
Claessens, and Laeven |2017)).

2Country-level data show that credit expansions predict house price declines, bank credit contrac-
tions, equity market crashes, distressed corporate balance sheets, and over-optimistic expectations
(Schularick and Taylor|[2012} \Jorda, Schularick, and Taylor| 2013} Baron and Xiong[2017, [Krishna-
murthy and Muir|[2017, |[Lopez-Salido, Stein, and Zakrajsek|2017), Mian, Sufi, and Verner|2017, IMF'
2017). [Dynan| (2012)) analyzes whether household debt overhang constrained consumption in the
U.S. during the Great Recession, but notes that debt is strongly correlated with regional housing
booms and busts, which [Mian and Sufi| (2014al) show have strong effects on local consumption and
employment.



a natural experiment. We exploit spatial variation in exposure to household foreign
currency debt during the sharp depreciation of the Hungarian forint in the 2008
global financial crisis. Using this household debt revaluation shock, we provide three
main results. First, household debt revaluation increases household default rates and
persistently depresses consumption. Second, the increase in household debt causes
a significantly worse local recession. The worse recession is driven by a decline in
demand through two channels: a direct effect of debt on demand and an indirect
effect through a decline in house prices. Third, as a result, we find that the debt
revaluation has negative spillovers on nearby households without foreign currency
debt.

Household exposure to foreign currency debt in a currency crisis provides a novel
way to assess the real economic effects of higher debt. Hungary provides an appeal-
ing setting for this analysis for two reasons. First, prior to the depreciation of the
Hungarian forint in late 2008, 69% of household debt was denominated in foreign cur-
rency. Second, the depreciation of the forint was sharp and unexpected. The flight
to safety from emerging markets in late 2008 caused the forint to depreciate by over
30%, raising aggregate household debt by 10% of disposable income. While we focus
on Hungary, foreign currency retail lending, especially to households, was widespread
throughout emerging Europe during the 2000s. It resulted in an unprecedented level
of private sector currency mismatch, with non-financial foreign currency debt reach-
ing 19% of GDP in 2007 for a sample of 10 new EU member states (Ranciere, Tornell,
and Vamvakidis|[2010) [

Hungary’s foreign currency debt revaluation allows us to address the identification
challenge that household debt usually varies as part of a broader credit and real eco-

nomic cycle. We show that local exposure to household foreign currency debt is not

3This statistic is based on data from national central banks collected by [Brown, Peter, and
‘Wehrmuller| (2009)). Household foreign currency denominated debt was also important in previ-
ous emerging market crises. For example, prior to Argentina’s crisis and devaluation in 2002, 80%
of mortgages were denominated in U.S. dollars (IMF|[2003]).
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correlated with household leverage in 2008 or growth in house prices, durable spend-
ing, and real activity prior to the currency crisis. Our empirical strategy, therefore,
estimates the effect of higher household debt, holding fixed other related factors such
as a house price boom and bust (e.g., [Mian and Sufi|2011), over-optimistic beliefs
about future growth or returns (e.g., Bordalo, Gennaioli, and Shleifer||2017, |Kaplan,
Mitman, and Violante 2017)), or a housing supply overhang (e.g., |Gao, Sockin, and
Xiong| 2017, Rognlie, Shleifer, and Simsek|2017)). A distinct concern in our setting is
that the exchange rate depreciation differentially affects local outcomes through chan-
nels other than household debt, such as expenditure switching or corporate foreign
currency debt. However, the currency composition of household debt is not strongly
related to local export intensity, industry composition, or corporate foreign currency
financing. Instead, variation in household foreign currency exposure is mainly driven
by the historical banking market structure and the initial depth of domestic banks.

To analyze the consequences of the household debt revaluation, we use adminis-
trative 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: (i) measures of household spending,
unemployment, and house prices, and (ii) firm-level census and credit registry data
that include information on employment, bank lending relationships, and balance-
sheet items, including the currency composition of firms’ liabilities. Our data, there-
fore, provide a complete picture of private foreign currency financing, allowing us
to compare the consequences of household versus firm foreign currency debt in a
Currency crisis.

We first show that household debt revaluation leads to a strong increase in house-
hold defaults and a decline in consumption. Using data across 3,124 local areas (cities
or municipalities), we find that a 1% increase in debt leads to a 0.17 percentage point

increase in default rates, a 2.7% decline in auto expenditure, a proxy for durable



spending, and a 0.22% decline in electricity usage, a proxy for non-durable consump-
tion. The strong consumption response to debt revaluation implies that households
are not hedged against their foreign currency debt positions, opening up the possibil-
ity for demand externalities on local employment.

Next, we investigate how household debt revaluation affects local employment.
Standard models have differing implications for the effect of debt revaluation on real
activity. In an open economy model with household currency mismatch and nominal
rigidity, debt revaluation triggers a decline in consumption and employment. The fall
in employment is larger in economies with greater home bias. By contrast, in a model
with flexible prices, debt revaluation lowers consumption, but increases employment,
as households boost labor supply.

In the data, we find that regions with greater exposure to foreign currency debt
experience a significant decline in local employment and a persistent rise in unemploy-
ment. The rise in unemployment is consistent with the importance of local household
demand effects and is larger in more urban areas, where we expect less “leakage” of
local demand to other regions. Exploiting firm-level census data, we show that the
decline in employment is driven by non-exporting firms and firms in the non-tradable
sector. These firms also experience significant drops in sales and output. By con-
trast, exporting firms are unaffected. In terms of magnitudes, we estimate that a 10
percentage point increase in household debt-to-income raises the local unemployment
rate by 0.8 to 1.6 percentage points.

Why does household debt revaluation lead to persistently higher local unemploy-
ment? One potential reason is a lack of labor market adjustment through wage
declines, migration, or reallocation to exporting firms. Indeed, we find that, concur-
rent with the decline in employment, areas with greater exposure to foreign currency
debt see only a modest decline in wages and no increase in migration or reallocation

toward exporting firms.



Another potential mechanism that amplifies the effects of higher debt burdens is
house price declines, which reduce household wealth and borrowing capacity. We find
that, despite experiencing similar house price growth before the depreciation, regions
with more exposure to foreign currency debt experience a significant relative decline
in house prices after the depreciation. House price declines, in turn, predict lower
household consumption. The amplification through house price declines is broadly
consistent with recent models of pecuniary externalities from collateralized foreign
currency borrowing (e.g., Mendozal [2010} |Bianchi| 2011}, [Korinek| [2011)). Liquidity
constraints also amplify households’ response to debt revaluation. Borrowers with
foreign currency debt are more likely to default if their debt is of shorter maturity,
holding fixed total debt.

The finding that debt revaluation causes a rise in unemployment and decline in
house prices is consistent with theories where debt has negative demand and fire-sale
externalities (e.g., Farhi and Werning|2016]). An implication of these theories is that
borrowing in foreign currency has negative spillover effects on other households in the
crisis, including households that did not borrow in foreign currency. We find direct
evidence of such spillovers in loan-level data. In particular, we find that borrowers
who live in regions with greater exposure to foreign currency debt are more likely
to default, conditional on borrowers’ own foreign currency debt position. The effect
of regional foreign currency exposure on the probability of default holds even for
borrowers with only domestic currency debt.

The final part of the chapter analyzes the connection between household foreign
currency debt and a traditional channel of emerging market crises: corporate for-
eign currency indebtedness (Krugman||1999, |Aghion, Bacchetta, and Banerjee|2000).
Using firm-level data, we find that firms with foreign currency debt cut investment
sharply after the depreciation, relative to unexposed firms. Surprisingly, however,

these firms see stronger sales growth and similar employment growth. This is ex-



plained by the fact that firms borrowing in foreign currency tend to be larger, more
productive, and more likely to be exporters (see also [Salomao and Varela 2016). As
a result, local employment declines in the crisis can be more easily explained by
households’ foreign currency debt than firms’ foreign currency debt, although there
is evidence of an interaction between the two channels.

We take several steps to support our identifying assumption, namely that the debt
revaluation shock is not correlated with unobserved shocks affecting local economic
outcomes. The estimates are statistically and economically similar when controlling
for initial household income, leverage, demographics, export exposure, and industry
composition. In firm-level data, our results are robust to controlling for relationship-
specific bank lending shocks (e.g., [Chodorow-Reich|2014), industry-specific shocks,
and firm characteristics including size, leverage, productivity, and ownership struc-
ture. Moreover, trends in all outcome variables are similar in the years leading up to
the forint depreciation in the fall of 2008. Further, we find null effects using the 1998
Russian Sovereign Debt Crisis, which spilled over to other emerging markets, as a
placebo sample. Our results are not explained by higher historical cyclicality in more
exposed regions. Finally, we show that the estimates are similar when instrumenting
for household foreign currency debt exposure using an instrument that exploits
spatial variation in bank market shares and their propensity to lend in foreign or
domestic currency. This allays the concern that foreign currency exposure is driven

by currency-specific credit-demand factors that are correlated with business cycle risk.

Related Literature. This chapter connects with literatures in finance, macroeco-
nomics, and international finance. It contributes to a growing literature on household
leverage and business cycles. Recent models emphasize that a combination of high
household debt, deleveraging, and house price declines can trigger a recession in the

presence of macroeconomic frictions, such as sticky prices, real rigidities, and mon-



etary policy constraints (Hall| 2011, Eggertsson and Krugman| 2012, Guerrieri and|

Lorenzoni 2015, Midrigan and Philippon 2016} [Huo and Rios-Rull|2016). Mian, Rao,

and Sufi (2013)) and [Baker, (2016) show that leverage amplifies the consumption re-

sponse to income and wealth shocks. By contrast, we trace the effect of a shock
directly to household debt and study the impacts on local firms, house prices, and
real allocations.

Our analysis is connected to recent papers that use variation in borrower payments
from interest rate changes. Recent studies find that borrowers who experience interest

rate reductions, through interest rate resets or refinancing, have a lower probability of

default and use additional funds to increase spending on durables (Tracy and Wright|

2012, [Fuster and Willen|[2013, Di Maggio et al| 2017, |Agarwal et al|2015). In the

framework of (2016)), these papers study the interest rate exposure channel,

whereas we estimate the Fisher channel through a revaluation of liabilities[f] In ad-

dition, we focus mainly on local equilibrium effects, given the large foreign currency
debt revaluation in Hungary, and show that foreign currency financing has negative
spillover effects. Existing studies primarily focus on borrower-level responsesﬂ

Another related line of papers evaluates the effects of debt reduction policies.

Agarwal et al| (2016)) find that U.S. regions exposed to mortgage modifications

through HAMP saw fewer foreclosures, smaller house price declines, and a modest

increase in durable spendingff| Consistent with the theoretical analysis of

and Krishnamurthy| (2014), Ganong and Noel| (2016) show that only reductions in

current payments impact default and consumption at the individual level. In contrast
to these studies that focus on debt reduction for heavily indebted borrowers, we

focus on unanticipated increases in debt burdens for a broad population of debtors,

In the Fisher channel arises due to revaluation of nominal debt from inflation,
whereas we examine revaluation of foreign currency debts from a depreciation.

5Di Maggio et al| (2017) and |Agarwal et al.| (2015) present evidence that higher zip code exposure
to interest rate declines boosted local spending, employment, and house prices.

9Dobbie and Goldsmith-Pinkham| (2015) present evidence that protection from unsecured creditors
raised regional consumption and employment in the Great Recession.
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starting from “normal” conditions. Therefore, we also contribute to the debate on

mortgage contract design (Shiller and Weiss| 1999, [Mian and Sufi [2014a), Guren,

Krishnamurthy, and McQuade|2017)). Our findings show that low-interest foreign

currency contracts, which tend to impose losses on borrowers in bad times (Lustig

and Verdelhan 2007, Brunnermeier, Nagel, and Pedersen| 2008)), have adverse real

economic effects and spillovers on other individuals.

Finally, this chapter contributes to the international finance literatures on cur-
rency crises and adjustment to international wealth transfers. A large literature on
balance-sheet effects in currency crises has focused on firm and bank foreign currency
indebtednessﬂ To our knowledge, our study is the first to analyze the effects of
household foreign currency exposure, despite the prevalence of household foreign
currency debt throughout emerging Europe in the 2000s and in previous emerging
market crises. In addition, whereas the extant empirical literature has documented a
foreign currency balance-sheet effect at the firm level, we show that foreign currency
exposure has local aggregate effects. More generally, our estimates isolate the effects

of an outward transfer on wages and real allocations. Our study, therefore, brings

empirical evidence to the classic Transfer Problem debate (Keynes||1929, |Ohlin|1929)).

Outline. The remainder of the chapter is structured as follows. Section[I.2] discusses
the background of the foreign currency debt crisis in Hungary. Section [I.3] discusses
the theoretical framework and empirical methodology. Section [I.4] describes the data.
Sections through present the results, and Section [1.9| concludes.

7IEichengreen 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 expo-
sures in emerging market crises (Caballero and Krishnamurthy|2003], |Aguiar|[2005] |Gilchrist and
Sim|2007, Kim, Tesar, and Zhang|2015, [Du and Schreger|2015, [Kalemli-Ozcan, Kamil, and Villegas-
Sanchez . Cross-country studies find that the country-level FC debt exposure increases the
probability and severity of a sudden stop crisis (e.g., |Calvo, Izquierdo, and Mejia|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.




1.2 The Hungarian Foreign Currency Debt Crisis

Hungary experienced a large expansion in household credit between 2000 and 2008.
Figure (a) shows that over this period household debt to GDP increased by 28 per-
centage points | The expansion was financed by two categories of loans: government-
subsidized local currency (LC) housing loans and unsubsidized foreign currency (FC)
loansf] In September 2008, 69% of outstanding housing debt was denominated in
foreign currency, primarily Swiss franc, directly exposing household balance sheets to
the large depreciation of the Hungarian forint starting in October 2008.

Household lending was initially spurred by a government housing program that
provided interest rate subsidies on long-term LC mortgages. The subsidy program
was introduced in 2000 to grant households access to housing finance at rates that
were more affordable than the high market interest rates of over 10%. The subsidies
fixed nominal interest rates for borrowers at levels similar to euro interest rates (4-
6%), with the government financing the 5-6.5 percentage point spread relative to the
market interest rate for domestic currency loans[!”)

Subsidized lending growth was driven primarily by three major domestic mort-
gage banks. The market for housing loans was highly concentrated, since average
retail banking density following the transition from socialism was low and domestic
mortgage banks had a tax advantage in originating subsidized loans (Roézsavolgyi and
Kovacs|2005). Therefore, domestic subsidized housing credit growth was strongest in

regions with a higher historical density of domestic mortgage banks. However, the

8 As a comparison, U.S. household debt increased by a similar amount relative to GDP, albeit from
a much higher initial level of 66% in 2000.

9Unsubsidized local currency loans with market interest rates comprised less than 10% of local
currency housing loans in September 2008.

10The 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%. This placed all interest rate risk on
the government budget. The subsidy scheme also provided a 40% personal income tax deduction
on mortgage repayments. [Vas and Kiss (2003) and Kiss and Vadas| (2005) describe housing finance
policies in Hungary.
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subsidies placed a significant burden on public finances and subsidies on new loans
were sharply curtailed in early 2004.

The increased cost of LC loans for borrowers led foreign banks to enter the retail
lending market and compete with domestic banks by offering low-interest-rate FC
housing loans. Foreign banks competing for market share expanded FC credit ag-
gressively, especially to areas with a lower density of domestic subsidized credit, both
by opening new branches and through mortgage agents (Banai, Kiraly, and Nagy
2011)). Foreign currency retail lending was prevalent throughout Europe prior to the
2008 financial crisis, especially in new EU member StatesE Interest rates on Swiss
franc and euro loans averaged 4% to 6%, which implied savings of about 5 percentage
points relative to domestic currency loans at market rates, holding the exchange rate
constant. Figure (b) shows an acceleration in FC credit growth in the middle of
2004.

The foreign currency credit expansion was propelled by a stable exchange rate.
Figure[1.2|(a) shows that the euro-forint exchange rate remained stable up to October
2008, as 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,
so the Swiss franc-forint exchange rate mirrored the euro exchange rate prior to the
criSiSH Further, Hungary ascended to the EU in May 2004 and initially targeted
adopting the euro in 2007. Survey evidence shows that the expectation of adopting

the euro boosted FC loan demand (Fidrmuc, Hake, and Stix 2013)). Moreover, in a

HLending to households in foreign currencies was widespread during the 2000s in Estonia, Latvia,
Lithuania, Croatia, Serbia, Bulgaria, Poland, Romania, and Ukraine (Yesin/|2013). Swiss franc
mortgage lending was prevalent in Austria starting in the mid-1990s. Swiss franc and yen lending
also occurred in Denmark, Spain, and the UK, especially prior to the 2008 financial crisis.

12Between January 1, 1999 and June 4, 2003, Hungary maintained a pre-announced £2.25% crawling
band around the euro. The band widened to £15% in June 2003, but, in practice, fluctuations
remained within +£5% (llzetzki, Reinhart, and Rogoff|2010). The forint primarily hovered at the
strong end of the band up until 2008. [Tlzetzki, Reinhart, and Rogoff| (2010) classify the Swiss franc
as fluctuating within a de facto +£2% moving band against the euro, and the Swiss franc-euro (or
D-mark) volatility was low for several decades up to the Eurozone crisis (Beer, Ongena, and Peter
2010]).
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survey from November 2008, Pellényi and Bilek| (2009) find that 87% of respondents
with an FC loan did not expect exchange rate volatility at the late 2008 level. The
mid-2008 Consensus Forecast also predicted that the forint-euro exchange rate would
remain constant.

The depreciation of the forint in October 2008 was not caused by distress in house-
hold credit markets. This makes the Hungarian currency crisis a promising natural
experiment to study the consequences of household debt revaluation. The National
Bank of Hungary abandoned the crawling band in February 2008, and in October
2008, the flight to safety away from emerging markets led to a sharp depreciation
of emerging market currencies, including the forint. The depreciation of the forint
was particularly strong because of investor concerns about the Hungarian govern-
ment’s large external financing needsE Between September 2008 and March 2009,
the forint depreciated by 27.5% against the euro and 32.3% against the Swiss franc.
The forint weakened further against the Swiss franc in 2010 and 2011, as the Swiss
franc appreciated during the Eurozone crisis.

Figure[L.2b) shows that this depreciation raised the value housing debt in terms of
domestic currency by 5-9% of disposable household income in 2009 (2.5-4.5% of 2008
GDP), and 10% of disposable income by 2010 (5% of GDP), relative to a counter-
factual where exchange rates had remained at their September 2008 values. Regional
variation in the debt-revaluation shock depicted in Figure [1.2|b) is the fundamental
shock we exploit in our empirical analysis.E

The depreciation was associated with a current account reversal and a severe
recession. Figure panel (a) shows that the current account reversed from a deficit

of 8% of GDP to a small surplus. Real output contracted by 7.4% relative to its peak

BHungary negotiated a $25 billion loan from the IMF and EU to meet the government’s external
financing gap in late October 2008.

1 Starting in 2011, the newly elected conservative 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 loans into domestic currency in late 2014. Our analysis focuses on
the period between 2008 and 2011, prior to when these policies were implemented.
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in 2008Q2 and remained depressed for several years, before beginning a moderate
recovery in 2013. Private consumption fell more than output and had yet to recover
to its pre-crisis level by early 2015. Durable expenditure, in particular, saw a complete
collapse, falling an astonishing 36.7% from 2008 to 2010, a figure comparable to the
decline in the U.S. Great Depression (Figure [1.3|c))[¥] The enormous decline in
consumer spending stands out relative to other sudden stop episodes and provides

suggestive evidence for the importance of household debt revaluation in this settingE;]

1.3 Theory and Empirical Framework

1.3.1 Theory

The debt-deflation channel is generally an endogenous transmission channel that am-
plifies shocks to the economy (King |1994). Our approach in order to isolate the
debt-deflation channel is to obtain direct variation in real debt burdens using a for-
eign currency debt revaluation as a natural experiment. In this section, we outline the
mechanisms through which a household debt revaluation can affect economic activity.
We highlight that the debt revaluation shock provides a clean way to separate several
classes of models.

Consistent with the foreign currency debt crisis in Hungary, we assume that do-
mestic households can borrow and save in domestic and foreign currency risk-free
debt. In the initial steady state, the nominal exchange rate equals one, and the
household has D* > 0 foreign currency debt, where debt is measured relative to

steady state income["|

5Durable spending in the U.S. fell 32.4% in the Great Depression according to [Romer| (1990).

6Mendozal (2010) shows that, in a sample of 33 emerging market sudden stop episodes, aggregate
consumption typically falls slightly less than output.

THouseholds in Hungary had substantial foreign currency debt but essentially no deposit “dollar-
ization.”
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At time zero, there is an unanticipated, one-time exchange rate depreciation from
one to 1+ Ae > 1. Because of currency mismatch on household balance sheets, total
debt after the depreciation increases by AeD*. The domestic output response at time
t > 0 to the exchange rate shock in the presence of household foreign currency debt

can be written as:

Y = 6tA€D* -+ %Ae. (11)
—— Vot
Debt Expenditure
revaluation switching

In appendix we formally show that this equation can be derived from a New-
Keynesian small open economy model in which we assume households have foreign
currency debt exposure in the initial steady state. The model follows the framework
of |Gali and Monacelli| (2005)) and [Farhi and Werning] (2017)) and provides expressions
for B; and v, as a function of the underlying parameters.

The exchange rate shock affects the economy through two channels. The first
channel on the right-hand-side of is the household debt revaluation channel. The
debt-revaluation, in turn, can affect the economy through various mechanisms. One
mechanism in expansionary. An increase in household debt lowers households’ wealth
and consumption, which leads households to boost labor supply, raising output [

At the same time, the increase in the households’ real debt burden will depress
consumption and therefore demand. The decline in demand for home goods is larger
when the degree of home bias, households’ propensity to consume home goods relative
to foreign goods, is larger. Home bias is partly due to the presence of non-tradable
goods, and below, we explicitly test whether the decline in demand has a stronger

effect on firms producing non-tradable goods.

8The labor supply expansion channel holds for most standard preferences assumed in the literature.
An exception is GHH (quasi-linear) preferences, which eliminate the wealth effect on labor supply.
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As a result of the opposing expansionary supply and contractionary demand ef-
fects, the sign of f; in the short-run can be positive or negative. With flexible prices,
the labor supply effect dominates, and an increase in debt boosts output in the short
run, as in the model of Devereux and Smith (2007)). In this case, § is (weakly) posi-
tive in the short run/"] In contrast, in the presence of nominal rigidities, the rise in
real debt burdens depresses output through a demand effect, and S is negative in the
short run. Estimation of (;, therefore, provides a clean test of flexible versus sticky
price models.

An important implication of nominal rigidities is that the contractionary effect
of a debt-induced decline in demand is not internalized by individuals when making
financing decisions. This implies that there is a demand externality of borrowing
decisions (Farhi and Werning| 2016, Korinek and Simsek 2016). This is especially
true for riskier forms of borrowing that impose greater losses in bad times, such as
foreign currency borrowing in funding currencies, as households undervalue insurance
against adverse shocks. By utilizing loan-level data, we will explicitly test for whether
FC financing has negative impacts on other households, including households that did
not borrow in FC.

In addition to nominal rigidities, the rise in debt may further depress consumption
and thus output in the presence of financial constraints, such as a collateral constraint
on housing debt. The rise in debt may increase defaults and foreclosures, leading to
fire sales that depress local house prices. A decline in house prices amplifies the
initial wealth loss for all households and can tighten collateral constraints, further
lowering consumption (Kiyotaki and Moore 1997 Tacoviello|2005). A worse recession

also depresses house prices, creating a two-way feedback between the demand and

9Similarly, |Chari, Kehoe, and McGrattan| (2005) and [Lorenzoni| (2014) show that a sudden stop
can boost output by inducing households to expand labor supply. However, debt can also lower
labor supply through a debt overhang effect (e.g. Dobbie and Song|2015, |Donaldson, Piacentino,
and Thakor|[2016)). Given that there was no consumer bankruptcy code in Hungary at the time
of the crisis and therefore a small degree of limited liability, the wealth effect likely dominates the
debt overhang effect in this context.
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fire-sale channels. We explore this channel empirically below. Further, if households
have a precautionary savings motive, the increase in debt would induce households
to further reduce consumption to maintain a sufficient buffer of savings. Finally, real
rigidities, such as frictions that inhibit a reallocation of employment towards exporting
firms, strengthen the negative effects of debt on output (Huo and Rios-Rull [2016)).
The second channel in is the standard expenditure switching channel. This is
the traditional expansionary effect of the depreciated exchange rate, which increases
demand for home goods. The response in highlights that if households have
currency mismatch, the expansionary effect of exchange rate appreciation is dampened
and may even be reversed, posing a dilemma for monetary policy in a currency crisis.
In this case, the exchange rate shock is contractionary on impact when FC debt

exposure or the response to debt revaluation is sufficiently high[*|

1.3.2 Empirical specification and identification

Equation highlights that the debt revaluation channel cannot be identified by
studying an aggregate economy with foreign currency debt in a currency crisis, as
the exchange rate affects the economy directly through expenditure switching. More
generally, the exchange rate shock can affect the economy through other channels,
such as an increase in the cost of imported inputs (e.g., Rodnyansky|2017)) or firm
balance-sheet effects.

To address this identification issue, our empirical framework compares the evolu-
tion of regions in a currency union with varying exposure to foreign currency debt.

In particular, comparing two regions subject to the same exchange rate, but with

20Empirically, the expenditure switching channel is likely substantially smaller than in models with
producer currency pricing because about 90% of Hungarian exports are invoiced in euro or U.S.
dollars (Boz, Gopinath, and Plagborg-Mgller|[2017)).
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different exposures to FC debt, D* > D*%_isolates the debt revaluation channel:
yi' =yl = BAe (DT — D). (1.2)

The identifying assumption underpinning this approach is that the exchange rate
only differentially affects the two economies through the household debt revaluation
channel.

Our empirical specification is motivated by equation . We compare the evo-
lution of outcomes in regions with high exposure to foreign currency debt, relative to
regions with low exposure, around the October 2008 depreciation of the Hungarian

forint. The basic specification is:
Ags—10y> = a + - (FC Debt Revaluation), s + X" + €., (1.3)

where Ags_10¥.¢ is the change in an outcome of interest in a local area z between 2008
and 2010, (FC Debt Revaluation) . is a measure of the household debt revaluation
shock, and X0 is a vector of controls. As we discuss below in Section [1.3.2] the
variation in the debt revaluation shock we exploit is summarized by the local share
of household debt denominated in foreign currency in September 2008, sfS. We
therefore cast our discussion of identification in terms of the FC debt share.

We estimate using 3124 local areas, known as settlements, but we cluster
standard errors on 175 subregions based on a test of the appropriate level of clustering

developed by [Ibragimov and Miiller (2016).@ Our preferred specification weights

21The procedure proposed by Ibragimov and Miiller| (2016) tests the null that a fine level of clustering
is appropriate against the alternative of a coarser level of clustering. The test is based on comparing
the sample variance of the sequence of estimates obtained by estimating the model separately on
each of the j coarse clusters ({Bj}?zl) against the variability of the Bj’s implied by the null
hypothesis, which is proportional to the asymptotic variance of the estimates. The idea is that
correlations across the fine clusters but within the coarse clusters increase the variability of Bj, SO
a relatively high variance of ({BJ }?:1) is evidence against clustering at the fine cluster. We first
test and reject the null for clustering at the settlement level (3124 areas) against the alternative
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by settlement population in 2007, but we report robustness checks for alternative
weighting schemes.

Equation provides a consistent estimate § under the identifying assumption
of parallel trends: the change in the outcome y.; in a low si§ settlement is a valid
counterfactual for high sf§ areas, had those regions not been exposed to the depre-
ciation through household FC debt, Ele, - s£5| X,0s] = 0. The threat to identification
is, therefore, a time-varying, region-specific shock that affects y,; and is correlated
with exposure to foreign currency debt. In particular, identification does not require
that FC debt exposure is distributed randomly.

A potential concern with our empirical strategy is that households’ decision to
borrow in FC or LC may be correlated with exposure to business cycle or exchange
rate shocks through other channels. The sign of a potential bias from using variation
in sfQ could be either positive or negative. Regions with a higher FC share could
be more export-intensive, high-income areas with less exposure to business cycle risk,
or areas where households receive a higher fraction of income in foreign currency,
biasing our estimates toward zero. For example, Beer, Ongena, and Peter| (2010)
find that Swiss franc borrowers in Austria are typically high-income and financially
sophisticated households. On the other hand, sf§ may be correlated with exposure to
negative business cycle shocks. For example, less financially sophisticated households
that are more exposed to recession risk may select into FC loans because they do not
adequately assess exchange rate risk.

An important supply-side determinant of the cross-regional variation in foreign
currency debt share is the initial depth of domestic retail banks. Following the tran-
sition from communism, average retail banking depth and competition were low rela-

tive to other countries in the region, but varied substantially across regions@ Areas

of clustering on 175 subregions. We then fail to reject the null at the 10% level for clustering on
175 subregions against the alternative of clustering on 20 regions.

22Ga4l| (2005) provides a detailed analysis of the geographic differences in the density of retail banking
after the transition from socialism, showing that there are significant differences in the number of
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with a higher density of domestic banks experienced stronger growth in subsidized
domestic currency household credit. Following the removal of domestic currency sub-
sidies in 2004, foreign banks filled in to areas with lower branch density, offering
foreign currency loans with significantly lower interest rates than market rates on do-
mestic currency debt. Appendix Table confirms that areas with a lower banking
density in 1995 have a higher domestic currency debt-to-income in 2008, lower FC
debt-to-income, and therefore a lower share of debt in FC.

Extant research on the determinants of FC borrowing in Hungary using household
surveys finds that FC and LC borrowers are broadly similar along observable dimen-
sions such as demographic characteristics and risk tolerance, although FC borrowers
on average have slightly lower income than LC borrowers (Fidrmuc, Hake, and Stix
2013, [Pellényi and Bilek 2009). To get a sense of the balancedness of si& across
observables at the settlement level, Table presents regressions of sf& on various
settlement-level characteristics ] |Goldsmith-Pinkham, Sorkin, and Swift] (2017) show
that identification in Bartik-style instruments comes from exogeneity of the shares,
so the correlation between the FC debt share and observables gives an indication of
the potential for biased estimates.

Table shows that the FC debt share is uncorrelated with export exposure,
consistent with the assumption that allows us to isolate the debt revaluation channel
of the exchange rate shock. FC debt exposure is also balanced across debt to income,
manufacturing and construction employment shares, growth in disposable income
over 2004-08, the working age population share, labor productivity, and corporate
FC indebtedness. Below, we also find that sf§ is uncorrelated with the change in
other outcomes, including house prices and durable spending prior to the depreciation.

This allows us to disentangle the impact of higher debt from other housing-related

retail banks per capita across regions. He argues these differences are driven by a high degree of
centralization in a few major cities dating back to socialism.
23Figure visually presents binned bivariate means for the key tests in Table
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factors that may contribute to a more severe recession. Consistent with the survey
evidence, high sf§ areas do tend to have lower disposable income per capita and
lower population.

In the empirical exercises below, we report estimates for specifications that control
for these settlement-level observables to capture any time-varying shocks that interact
with these observables. In particular, we control for the 2008 debt to disposable
income, log 2008 population, log 2008 disposable income per capita, the share age
18-59, the share age 60 or above, industry employment shares, export revenues as a
share of total firm revenues, and export revenues relative to total firm revenues. We
also control for the intensity of a public jobs program that was expanded in 2011@
In firm-level employment regressions, we include firm-level measures of productivity,
size, firm leverage and firm FC indebtedness, ownership structure, two-digit industry
fixed effects, and fixed effects for firm-bank relationships prior to the depreciation.

We take a number of additional steps to provide support for the parallel trends
assumption. First, we present tests that control for time-varying regional shocks by
including fixed effects for 20 regions. We also present robustness to controlling for
175 subregion-specific time trends. This ensures that the estimates are not driven by
subregion-specific secular trends or shocks that may be spuriously correlated with FC
debt exposure at a more aggregated regional level.

Further, we test whether the evolution of outcomes prior to the depreciation in
the fall of 2008 was similar in regions with high and low FC shares by estimating

specifications of the form

yzt = Oy + 7t + Z 61;(55;)% : 1y:t) + €sts (14>
y#2008

24The public jobs program lowered unemployment sharply starting in 2011. The program attenuates
the estimated effect on unemployment (but not employment) starting in 2012, as it was targeted
toward regions with the largest rise in unemployment.

20



where 1,—; is an indicator that equals one in year ¢ and zero otherwise. The sequence
of coefficients {f,} shows the evolution of y,; from 2008 in high FC share regions
relative to low FC share regions. The finding that By is insignificant and close to zero
in years leading up to the depreciation supports the parallel trends assumption. We
also conduct placebo tests using the 1998 Russian Sovereign Debt Crisis that spilled
over to emerging markets. Finally, to control for currency-specific credit demand
factors, we present robustness tests using an instrument for s5§ that exploits a bank’s
propensity to lend in foreign or domestic currency times the bank’s presence in a given

region.

Measuring household balance-sheet exposure to the depreciation

Differences in the currency composition of debt portfolios generate differential shocks
to debt burdens across local areas during a depreciation. From the law of motion for
debt, the revaluation in household debt due to exchange rate changes can be related

to debt currency composition and net new borrowing as:

Ady = ZAezsg_l + . (1.5)

jeC

Here Ad, is the change in log total household debt, C' is the set of all currencies

including the local currency, Aeg is the change in the log currency j exchange rate,

; &_Di_, . . . . i i
J — S—17t—1 — J 1J
Si_1 = —p,— is the share of debt denominated in currency j, Dy = ) jec € Dy
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is the LC value of all household debt, and 7, represents net new borrowing between
period t — 1 and ¢ (new borrowing, amortization, and prepayment).ﬁ

For a uniform depreciation Ae across currencies j equation becomes Ad; =
Aey; - sEG +n;, where s7'C is the overall share of debt in FC. As Figure [1.2] shows, the
forint depreciated by a similar magnitude against the Swiss franc and the euro in the
initial phase of the crisis between 2008 and 2010, as the Swiss franc was quasi-fixed
against the euro. Further, in September 2008, 97% of FC debt was denominated in
Swiss franc. A settlement’s share of debt in FC as of 2008:9, sfS, captures most of
the variation in exposure to the depreciation, so we use s£§ as the baseline measure
of exposure to the depreciation. We measure exposure as of September 2008, the last
month before the depreciation, but results are very similar using earlier months in
the summer of 2008 or instrumenting the 2008 FC debt share with the share in 2005
or 2006.

To obtain estimates that are more easily interpretable, we directly estimate the
effect of the household debt revaluation shock from 2008:9 to t, AOLOS_,:, using:

ZjeC’ (gt];i-hDgOS - gg8Dg08)
DzO8

Ad. s = : (1.6)

The debt revaluation shock can be related to the FC shares as: AJZ,OS_t =

> col(EL ) — E85)/Eds)stos- Thus, Ad. s captures the valuation effect on household

25In particular, letting N D, denote net new borrowing at the beginning of period ¢, this equation is
derived as

D => & \D_,+ (& —&_)D]_, + & ND]]

jeC
-8 o
Di=Diy =Y nglegfl + ND,
jec t—1

Equation (|1.5) approximates percent changes with log changes.
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debt as the weighted average exchange rate depreciation applied to debt, with the
currency shares as the weights.

We also present robustness tests using the household debt revaluation relative to
income, which is defined as

>ec (ELnDlos — EdsDlos)
(Household disp. income)

Adl = (1.7)
Holding fixed the currency composition of debt, higher leverage yields a higher debt
revaluation to income shock. The two measures of debt revaluation are positively
correlated, with a correlation coefficient of 0.26. Finally, we also assess robustness
using the fraction of loans on FC, the number of FC loans per adult, and the share

of mortgage debt in FC (i.e. excluding home equity loans).

1.4 Data and Summary Statistics

We construct a dataset at the region level with information on household debt by cur-
rency and loan type, default, spending, unemployment rate, house prices, wages, and
demographic variables. The primary level of aggregation in our data is a settlement
(a city or municipality). There are 3,152 settlements in Hungary with an average
population of 3,168 in 2010. We also present results for 175 subregions that ap-
proximate local labor markets (Paloczi et al.|[2016). We match this regional dataset
with firm-level data on employment and balance-sheet information, including firm
FC liabilities and banking relationships. This section summarizes the key features
of the data. Appendix provides further details on the data sources and variable

definitions.
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1.4.1 Household credit registry

We use loan-level data from the Hungarian Household Credit Registry to measure
household debt balances, new borrowing, and default at the loan and settlement level.
The household credit registry contains all loans extended by all credit institutions to
private individuals outstanding on or after March 2012. The credit registry records
information on the loan type, loan amount, date of origination, maturity, monthly
payments, default status, and currencyEG] The household credit registry also reports
the identity of the lender and the borrower’s settlement of residence.

In order to measure a settlement’s FC debt exposure prior to the late 2008 forint
depreciation, we reconstitute the credit registry going back to 2000. Specifically, we
use an annuity model to estimate monthly payments and outstanding debt prior to
2012 for the population of outstanding loans at the start of the credit registry. The
reconstructed credit registry accounts for 80.5% of aggregate housing debt in the
Financial Accounts in September 2008. Moreover, the default rate for loans in the
credit registry closely matches the aggregate default rate reported separately from
bank balance sheets prior to and during the crisis. The annuity model also performs
well at the loan level. For example, a cross-sectional loan-level regression of the actual
balance on the modeled balance in 2012 yields an R? of 83%. We describe the annuity
model in detail and further evaluate its accuracy in Appendix

Loans that are terminated (repaid, refinanced, canceled) before 2012 but were
outstanding in September 2008 present a potential measurement error problem for
the estimation of a settlement’s FC debt exposure. In the fall of 2011, the newly
elected Hungarian government implemented an Early Repayment Program that al-
lowed borrowers with a foreign currency mortgage or home equity loan to repay the

loan in full at a preferential exchange rate of 20-30% below the prevailing market

26Default status is effectively available starting in 2008. The household credit registry was preceded
by a negative registry that contained information on delinquency.
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rates. The program retired 21% of outstanding foreign currency debt | Accounting
for the 2011 Early Repayment Program raises the coverage of the credit registry in
2008:9 from 80.5% to 96% of housing debt in the flow of funds.

In Appendix [A.2)we use two approaches to adjust our outstanding settlement-level
debt measures for loans that are prepaid through the Early Repayment Program.
The first adjustment uses a separate dataset on the universe of loans for three of the
largest banks in Hungary that have a combined market share of 24%. We use infor-
mation from these three banks to approximate the amount of debt repaid through the
2011 ERP in each settlement for all other banks. 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 Early Repayment Program was
in operation. Appendix shows that all the main results in this chapter are quanti-
tatively similar when controlling for the 2011 Early Repayment Program using these
adjustments. Furthermore, in our main analysis, we control for covariates that may
potentially be associated with participation in the 2011 Early Repayment Program,

including disposable income and demographic characteristics.

1.4.2 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 regis-
trations ¥ To proxy for non-durable consumption, we use the quantity of electricity
consumed by households. KSH also provides settlement-level information on house-

hold income, tax payments, population, and net migration.

27Tt is widely believed that the program benefited wealthier and more creditworthy borrowers, since
the program required full repayment of the loan and provided a limited 60 day window to partic-
ipate.

28 Auto registrations have been used as a proxy for durable spending in several recent papers including
Mian and Sufi| (2012) and |[Agarwal et al.| (2016).
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Local unemployment rate data are based on the number of registered job seekers
relative to working-age population from the National Employment Service (NFSZ).
We estimate settlement-level nominal hourly wages from the Structure of Earnings
Survey, an annual survey of about 150-200 thousand workers, adjusting for compo-
sitional changes in the workforce following the procedure outlined in Beraja, Hurst,
and Ospina (2016). We also use annual settlement and subregional house price in-
dexes 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, payrolls, total sales, export sales, and value-added
growth 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
household FC debt by the settlement of the headquarters ] We clean the sample of
firms following previous research on NAV data (e.g., |Endrész and Harasztosi 2014).
In particular, we 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 sample of 80,447 firms in 2008 that we follow through the crisis. Finally, we
compute firm FC debt exposure by matching loan-level data from the Hungarian Firm

Credit Registry.

29The establishment address dataset was created by researchers at Central European University with
funding provided from the European Union framework NETWORKS-283484. The original data
were made available by Wolters Kluwer Kft. Results are similar if we only use single-establishment
firms or if we take the establishment weighted average of household FC debt exposure.
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1.4.3 Summary statistics and variation in household foreign

currency exposure

Panels A and B of Table report summary statistics for the 3124 settlements (cities
or municipalities) in our sample. The foreign currency debt share in September 2008,
sES, has a mean of 66% and a standard deviation of 8.7 percentage points. Figure
M(a) presents a map of the spatial variation in the household FC debt share, revealing
that the share of household debt in foreign currency is not strongly clustered in specific
regions.

Figure[L.4(b) provides a visual impression of the variation in FC debt exposure by
computing the average sf§ within 20 equal population bins. The lowest exposure bin
has an FC debt share of 40%), while settlements in the highest bin have an average FC
share of almost 90%. Foreign currency exposure generates an average debt revaluation
shock, Aog_loczz, of 22%. The majority of household FC debt is denominated in Swiss
franc, with an average across settlements of 97% in 2008:9.

Table panel B shows that the household default rate rose by 4.1 percentage
points on average, while the unemployment rate increased by 2.1 percentage points.
The data also show a staggering 70% (120 log point) decline in auto spending over the
same period, a 2% fall in electricity consumption, and a 15% decline in house prices.
The mean level of settlement debt to disposable income is 50%. Panel C reports
summary statistics for our sample of firms. Average employment growth from 2008
to 2010 was -12.9%. The average firm size is 34 employees, a quarter of firms are

exporters, and 21% are in the manufacturing sector.
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1.5 Household Responses to Debt Revaluation

1.5.1 Household balance sheets and default

We begin by documenting that settlements with more exposure to household FC debt
experience significant financial distress following the depreciation of the Hungarian
forint. Table presents regressions of various measures of changes in household
debt on the household FC debt share, sf&. Columns 1 and 2 show that the FC
debt share is strongly correlated with the household debt revaluation shock measured
between 2008:9 and 2010:9, Aog,lotjz. The estimate implies that a settlement with
full exposure to FC debt experiences a 26% revaluation in household debt, relative to
a settlement with an FC debt share of zero. The R? of this regression is 0.95, which
shows that the FC debt share captures most of the variation in the debt revaluation
shock, as we discussed in Section [1.3.2]

In columns 3 through 5 we replace the debt revaluation shock with growth in
overall household debt as the dependent variable. Columns 3 and 4 show that from
2008:9 to 2010:9, a settlement with an FC debt share of one experiences a 26 to 33%
increase in debt relative to a settlement with only local currency debt. The similarity
between the estimates in columns 1-2 and 3-4 implies regions with more exposure to
foreign currency debt do not deleverage to a greater extent following the depreciation.
Column 5 shows that the estimate increases to about 40% by 2011. Columns 6 and
7 replace the growth in debt with the change in debt relative to 2008 household
disposable income. Consistent with an initial debt to income ratio of about 50% in
2008, foreign currency debt exposure raises debt to 2008 income by about half the
percentage increase in debt.

Table analyzes the effect of debt revaluation on the household default rate.
Housing loans in Hungary are full recourse loans, and debt cannot be discharged in

bankruptcy. Thus, a household’s decision to default reflects limited ability, as opposed
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to willingness, to repay. Column 1 shows a regression of the change in the fraction
of housing loans in arrears between 2008 and 2010 on household FC debt exposure.
The estimate implies that taking the FC debt share from zero to one is associated
7.2 percentage point higher settlement housing default rate. The coefficient is large
in magnitude. A one standard deviation increase in s£§ implies a one-quarter of a
standard deviation increase in the household default rate.

In columns 2-4 we add various controls that may affect the estimation. In particu-
lar; in columns 2 and 3 we progressively add controls for demographic characteristics,
debt to income, log disposable income, export exposure, 18 one-digit industry em-
ployment shares, and fixed effects for 7 main regions (NUTS 2). The estimate falls by
one-fifth, but remains significant at the 1% level. As we discuss in detail below, ap-
plying the test from Oster| (2016) and Altonji, Elder, and Taber (2005) for coefficient
stability, we can reject that the effect is driven by omitted variable bias.

Finally, columns 5 and 6 present the estimated effect in terms of the household
debt revaluation shock, Aog_loczz. This specification can be thought of as the “second
stage” regression of the effect of debt revaluation on default, where the second stage
variable is computed as the exact debt revaluation shock implied by FC debt expo-
sureﬂ In terms of magnitudes, column 6 implies that a 10% increase in household
debt raises the settlement default rate by 1.7 percentage points. In Section [1.7.3| we
unpack this result using loan-level specifications. We find that more exposed areas
experience a rise in defaults because (i) they have a greater share of FC loans, which
have a higher default rate than LC loans, and (ii) loans in exposed regions are more
likely to default, which indicates a role for negative local equilibrium effects.

Figure[l.5|presents the effect of FC debt exposure on the default rate over time. It
plots the estimates of {3,} from estimating equation for the settlement default

rate on housing loans at a quarterly frequency. The omitted period is 2008Q1, the

30 As can be inferred from Table results are almost identical if we instead instrument the increase
in household debt with the FC debt share.
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first period default information is available in the credit registry. The evolution of the
default rate in high and low FC debt regions is similar up to the depreciation. Higher
FC debt regions only begin experiencing high default rates starting in 2008Q4. The

default rate rises differentially in more exposed settlements through 2014.

1.5.2 Durable spending and non-durable consumption

In Figure we saw that real aggregate private consumption fell by over 10% from
2008 to 2010, and durable spending declined by 40%. Micro data on the number of
auto registrations point to a 60% decline in new auto registrations in 2009 alone. In
Table|l.5{ we ask whether this dramatic decline in spending is related to the household
debt revaluation across local areas.

Table columns 1-4 report regressions of the change in log new auto registra-
tions from 2008 to 2010 on the household FC debt exposure, sfog. Between 2008
and 2010, settlements with only FC debt see a 63% (99.5 log point) decline in auto
spending relative to regions with no foreign currency debt. A one standard devia-
tion increase in sL§ is associated with one-fifth of a standard deviation lower auto
expenditure. The estimated effect is robust to including baseline controls for demo-
graphic characteristics, income, and household debt to income, as well as controls for
export exposure, industrial composition, and fixed effects for seven major regions. In
columns 5 and 6 we replace the FC debt share with the household debt revaluation
shock and find that a 1% debt revaluation lowers household durable spending by 2.7
to 3.5%.

Figure[L.6] panel (a) illustrates how FC debt exposure affects new auto registrations

over time by plotting estimates of {,} from equation (1.4). In the years leading up

31To allow for small settlements with zero registrations, we add one before taking logs, i.e. In(1+C.;).
The estimates are quantitatively similar when dropping small settlements with zero spending in
either period or when using the symmetric growth rate, m, which allows for the start
or end value to be zero.
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to the depreciation there is no differential change in auto spending in high relative
to low sk§ settlements. In particular, there is no evidence of differential “boom-
bust” dynamics. The estimated effect on durable spending after the depreciation
is therefore unlikely to be explained by a combination of: (i) a consumption boom
reversal, (ii) an overhang of consumer durables in more exposed regions, and (iii) a
reversal in optimistic growth expectations. In 2009, following the depreciation, auto
spending falls sharply in regions with a higher FC share and continues to fall in 2010.
Durable spending begins a slow recovery starting in 2012, but remains significantly
below the pre-crisis level even by 2014. The persistent effect on durable expenditure is
consistent with the fact that debt revaluation permanently lowers household wealth.

Table panel B examines the effect of FC debt exposure on household elec-
tricity consumption, a proxy for non-durable consumption. Even for this subset of
consumption that we expect to be relatively inelastic, we find a negative and signif-
icant estimate. The estimate on sf§ ranges from -13.1% without controls to -7.3%
with our full set of controls. The implied elasticity with respect to the household debt
revaluation shock in columns 5-6 ranges between —0.22% and —.47%.

Figure (b) shows the dynamic impact of FC debt exposure on non-durable
consumption. Again, we can reject the notion that high FC debt exposure regions
have differential consumption growth up to 2008. After the depreciation, non-durable
spending falls from 2008 to 2009 and 2010. As with durable expenditure, the debt

revaluation shock appears to permanently lower household consumption in more ex-

posed regions.
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1.6 Impact of Debt Revaluation on Real Activity

1.6.1 Main result

The rise in the real burden of debt for households with foreign currency exposure leads
to a rise in default rates and a sharp decline in household spending. But how does the
local economy absorb this shock? The evidence on default and consumption alone
does not inform us about whether the debt revaluation shock had a negative impact
on local economic activity. Households may respond to the rise in debt burdens by
boosting search effort or hours in order to service higher debt payments. However, a
positive effect on labor supply may be overwhelmed by a shortfall in local demand,
especially in the presence of price and wage rigidities and reallocation frictions, leading
to a decline in employment and a rise in unemployment.

Table [1.6| explores the effect of household debt revaluation on the settlement (city
or municipality) unemployment rate. Column 1 reveals that settlements with higher
exposure to household FC debt see a larger rise in unemployment from 2008 to 2010.
The coefficient implies that a region with all debt denominated in FC experiences a
2.3 percentage point increase in unemployment from 2008 to 2010, relative to a region
with only domestic currency debt. Columns 2 through 4 reveal that the estimate is
unchanged when including various controls, including household income and leverage,
export exposure controls, one-digit industry employment shares, and region fixed
effects.

In terms of economic magnitudes, Table columns 5 and 6 show that a 10%
revaluation of household debt raises local unemployment by 0.7-0.9 percentage point.
This result implies that a higher burden of debt leads to a significantly weaker lo-
cal economy. The weaker local economy, in turn, exacerbates the burden of debt

repayment.
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Figure presents the full dynamic impact of FC debt exposure on unemploy-
ment from estimating equation (1.4). Between 2003 and 2008, there is a precisely
estimated zero relationship between s and the change in unemployment, consistent
with parallel trends. Notably, parallel trends hold during 2005 and 2006, when the
aggregate unemployment rate increased by 1.5 percentage points following the im-
plementation of a fiscal consolidation program (Figure . After the depreciation
in 2008Q4, the coefficient rises to 2.2 percentage points, and unemployment remains
persistently higher in more exposed regions for several years. By 2014, six years after

the shock, unemployment in exposed regions had still not completely recovered to its

relative pre-crisis level.

1.6.2 Local demand: Outcomes at tradable and non-tradable

firms

The differential decline in consumption and rise in unemployment in regions that are
more exposed to FC debt is evidence that household debt revaluation affects the local
economy through a decline in household demand. Debt revaluation should therefore
more strongly affect firms catering to local markets (Mian and Sufi|2014b). To pro-
vide further evidence for a local household demand channel, we draw on firm-level
census data to test whether the debt-revaluation shock leads to a stronger decline in
employment, sales, and output for non-exporting firms and firms in the non-tradable
sector.

Table panel A displays estimates of the effect of household FC debt exposure

on firm-level employment growth:

E _ FC irm settlement
9i08—10 = Bsss + XiosTF™ 4+ X 8T + Qindustry 1 €,
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Following the employment dynamics literature (Davis and Haltiwanger| |1999), we

measure firm-level employment growth as the symmetric growth rate in employment

between 2008 and 2010, g5¢ 1, = %

In Table column 1, we find that firms in settlements with greater exposure
to the household debt revaluation shock experience a significant decline in employ-
ment [ Estimating the equation at the firm level allows us to control for detailed firm
characteristics. Column 2 shows that the elasticity is stronger when including firm-
level controls, our baseline settlement level controls, and two-digit NACE industry
fixed effects. Firm-level controls are a firm’s own FC debt share, a quadratic in 2008
log employment, 2008 log sales, leverage (debt-to-sales ratio) in 2008, and indicator
variables for whether the firm is majority state or foreign owned. Two-digit industry
fixed effects ensure that the estimate is not driven by industry-specific employment
shocks that are correlated with regional variation in sfg.

Table columns 3-6 estimate the effect separately for non-exporters and ex-
porters. The decline in employment is driven entirely by non-exporting firms. Rel-
ative to a settlement with no FC debt, non-exporting firms in a settlement with all
debt in FC experience a 16% greater decline in employment, relative to a settlement
where all debt is in LC. In contrast, employment at exporting firms is shielded from
the variation in local demand induced by the debt revaluation. This test provides

additional evidence that the household debt revaluation effect on employment is not

spuriously driven by the exchange rate channel or another shock to exporters.

32The symmetric growth rate is equivalent to the log difference up to a second order Taylor approx-
imation, but is bounded between -200 and 200, which mitigates the influence of outliers.

33 Table panel B shows the estimates are robust to using the debt revaluation relative to
income as the right-hand-side variable. Table shows that results are similar when controlling
for firm-level lagged employment growth, ensuring that the estimates are not driven by trends
in firm employment. Table [A:4] presents the same regression for firm-level data aggregated to
the settlement level and finds similar results. Further, Figure [A72] present the settlement level
employment estimates over time, showing that the employment decline is persistent and is not
driven by pre-trends.
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In columns 7 and 8 we focus on firms in the non-tradable sector, following Mian
and Sufi (2014b). Specifically, we classify the restaurant and retail industries and
four-digit NACE industries with below-median geographic Herfindahl indexes as non-
tradable@ We also exclude firms that have positive exports in 2008, since these are
less likely to cater primarily to local markets. Focusing on the subset of firms in the
non-tradable sector yields an estimate on household FC debt exposure of -13.3% with
controls, which is similar to the overall decline for non-exporters.

Table panels B and C present the same regressions for domestic sales growth
and output (real value-added) growthm Household FC debt exposure predicts a
decline in domestic sales and real value added, and the magnitudes are similar to the
effect on employment. The effect on household FC debt exposure is larger among

FC

non-exporters and firms in the non-tradable sector, while sljs is not significantly

correlated with sales growth or real output growth for exporters.

1.6.3 Interpretation

The decline in local employment and the rise in unemployment from the household
debt revaluation is qualitatively consistent with the presence of price rigidities. To
provide a sense of the potential aggregate effects of the debt revaluation channel, one
can compute an aggregate partial equilibrium counterfactual in which all settlements
have zero foreign currency liabilities. To do this, we sort settlements into 20 equal
population bins and apply the estimated coefficient from Table to the average
foreign currency share in each bin and aggregate over all bins, > ; %B . Ef ¢ This
exercise implies a 1.44 percentage point increase in unemployment relative to the

counterfactual where all debt is denominated in local currency, which accounts for

34This classification of the non-tradable industry for Hungarian firms in NAV follows Harasztosi
and Lindner| (2017)). A limitation of the NAV data is that we do not observe employment at the
establishment level, only at the firm (tax ID) level. This means that we cannot capture local
employment changes for national retailers. This data limitation biases the estimates toward zero.

35Real value added is calculated as profits plus depreciation and labor costs, deflated by two-digit
sectoral GDP deflators.
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69% of the increase in the registered unemployment rate between 2008 and 2010. We
should emphasize that this exercise is only meant to provide a sense of the size of the
estimates and is subject to a number of caveats because cross-sectional elasticities do

not capture a variety of general equilibrium effects.

1.6.4 Robustness

Measurement of the Shock. Table Panel A presents regressions of the 2008-
10 change in unemployment on several alternative measures of FC debt exposure.
Column 1 replaces the debt revaluation shock with the debt revaluation relative to
income defined in equation . A 10% revaluation of household debt relative to dis-
posable income raises the local unemployment rate by .79 percentage pointm While
the FC debt share is negatively correlated with income, the debt revaluation rela-
tive to income is positively correlated with income. The fact that we find similar
results with the latter measure rejects the notion that our results are driven by some
unobservable recession shock that differentially affected poorer regions.

Our results are also robust to measuring household FC debt exposure using the
fraction of loans in FC (column 2) and the number of FC loans relative to the working
age population (column 3). The latter measure ensures that the results are not
spuriously driven by settlements with a small number of loans but a high FC debt
share. Column 4 finds a null effect using the number of L.C loans per adult. In column
5 we compute the FC debt share for mortgage loans and find a similar estimate as
the overall housing FC debt share. The mortgage FC debt share measure excludes
home equity loans, which account for 33% of total housing debt. Anecdotal evidence
indicates that mis-selling of foreign currency mortgages was most prevalent for home
equity loans. The mortgage FC debt share has the advantage that it is uncorrelated

with 2008 household disposable income.

36 Appendix Table confirms that all our main results are robust to using the debt revaluation
relative to income as the shock.
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Heterogeneity by City Size and Aggregation. Panel B column 1 shows that the
estimate falls by one-third when weighting settlements equally.ﬁ This is because the
effect is stronger among larger, more densely populated settlements, which generally
constitute their own labor markets (columns 2 and 3). Column 4 shows the effect
is over two times larger for the 306 settlements classified as main cities relative to
the 50% smallest settlements by population. Larger cities are more closed economies
and therefore subject to less “leakage” of local demand, as predicted by the model
in section [3.2] Column 5 of Panel B addresses the concern that settlements may be
too fine a unit of analysis to capture local labor market effects@ Specifically, we
estimate our main specification using 175 subregions that correspond to commuting
zones (Paloczi et al.2016). The point estimate is quantitatively similar using this
higher level of aggregation.

Specification Checks and Alternative Hypotheses. In Table panel C we
address the concerns that high sf§ areas experience a worse recession because these
regions: (i) are inherently more cyclical, (ii) have lower credit quality borrowers, (iii)
are undergoing a negative secular trend in the labor market, or (iv) are part of larger
regions that fare worse in the recession, perhaps for reasons other than household FC
debt exposures. Specifically, we report several additional specification checks using
a multi-period difference-in-differences specification on annual data for the period

2006-11:

Uy = o, + B(sES - POST,) + POST, + (XES - POST)T + ey,

where POST; is an indicator variable that equals 1 from 2009 onward. Column 1

notes that the effect of sf§ is virtually unchanged using this expanded time period.

3TRecall that the baseline estimates are weighted by settlement population in 2007.

38Using an excessively fine level of regional aggregation will bias the results toward zero because of
spillovers from more exposed to less exposed settlements. Lalive, Landais, and Zweimiiller| (2015])
conduct a local labor markets analysis of unemployment insurance spillovers using a similar level
of aggregation in Austria (2,361 communities).
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Column 2 shows that the estimate is not affected by controlling for the unemployment
rate in 2008 or average default rate in 2008. In column 3 we control the standard
deviation of the unemployment rate between 1995 and 2007 as a proxy for historical
cyclicality and find that the coefficient is unchanged.

Column 4 of panel C presents a test that controls for 175 subregion-specific time
trends and finds the estimate is similar, consistent with parallel trends. Column 5
includes both subregion time trends and region by time fixed effects for 20 major
regions (NUTS 3). The effect remains highly significant, albeit 25% smaller, which
may be because exploiting variation within 20 NUTS 3 regions soaks up some labor-
market level variation.

Selection on Unobservables. A general concern is that household FC debt expo-
sure is correlated with unobserved characteristics that are associated with a worse
recession. Under an assumption of proportionality between selection on observables
and unobservables, we can partially address this concern using the test developed by
Oster (2016) and |Altonji, Elder, and Taber| (2005)). Appendix Table shows that,
for all outcomes presented thus far, except non-durable consumption (i.e. defaults,
new auto registrations, and unemployment), we can reject the notion that the esti-
mates are driven by omitted variables based on the change in the coefficients and R?
when moving from the specification without controls to one with controls.

Instrumenting with Banking Shift-Share Instrument. One concern is that the
variation in FC debt exposure is partly driven by currency-specific credit-demand fac-
tors that are associated with a worse recession risk. To partially address this concern,
we construct an instrument for FC debt exposure that exploits spatial variation in
banks’ market shares and their propensity to lend in domestic and foreign currency.

First, for each year t we regress bank domestic and foreign currency per capita lending
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on settlement and bank fixed effects
Li,b,t = Oé,t + %f,t + 5];71),757 Jj e {LC, FC}.

From this we obtain annual bank lending shocks in domestic and foreign currency,
{‘yftc , ’3/5 1 that are purged of settlement currency-specific demand factors. Next, we

construct the instrument as

2008 ~FC
D 21=2001 Db MSzbt—1Tpy

Z 22008 ~j
JE{LC,FC} 24t=2001 2b TTVS2bt—1Tp ¢

V, = (1.8)
where ms, ;1 is bank b’s market share in terms of total (LC and FC) household
lending in settlement z in year ¢ — 1. The instrument therefore exploits variation in
banks market shares and their propensity to lend in FC, relative to their propensity
to lending in LC.

Table shows a strong first stage regression of sf& on V.. Instrumenting st&
with V,, we find that the main results are quantitatively similar using the variation in
sES that is driven by differential exposure to banks lending in domestic and foreign
currency”

Missing Data. In Appendix we address whether the results are affected by
accounting for data missing in the credit registry because the credit registry records
information starting in March 2012. We draw on two separate sources of informa-

tion to approximate the debt repaid before 2012 through the 2011 Early Repayment

Program. First, we use a separate loan-level dataset for three of the eight largest

39We should emphasize, however, that is not immune to all currency-specific credit-demand-
based identification concerns. In particular, the exclusion restriction would be violated if banks
lending in foreign currency target regions with (unobserved) consumer characteristics that happen
to be correlated with worse recession outcomes through other channels than household FC debt.
Given that our data allow us to absorb many credit-demand-specific characteristics, we believe
this is not a serious concern. Another potential violation of instrument validity is if banks lending
in FC differentially reduce lending during the crisis. Below, we directly address the concern that
our results are driven by a bank lending channel utilizing information on firm-bank relationships.
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banks with a combined market share of 24% to impute the amount of debt prepaid at
the settlement-bank level for the remaining banks. Adjusting sf§ for the predicted
repaid debt by settlement has a small but not statistically or economically significant
effect on the main results (Table in the appendix). Second, adjusting the FC
debt share using the newly originated local currency loans at the time of the 2011
program as a proxy for participation intensity in the 2011 ERP hardly changes the
estimated coefficients.

Placebo Test: 1998 Russian Sovereign Debt Crisis. An important threat
to identification is that areas with higher exposure to foreign currency debt are in-
herently more cyclical. We have seen that controlling for the historical volatility
of unemployment does not affect the estimated effect of household foreign currency
debt revaluation. Figure[l.8 uses the 1998 Russian Sovereign Debt Crisis as a placebo
sample to further support the argument that regions with higher exposure to foreign
currency debt are not generally more sensitive to business cycle shocks.

Russia’s devaluation and sovereign default in August 1998 were followed by capital
outflows and a rise in emerging market risk premia worldwide. Hungary experienced
a rise in interest rates and pressure on the exchange rate, as well as a 31% fall in
exports to Russia. Figure shows that the financial and trade spillovers from the
Russia crisis were associated with a 1.3 percentage point increase in the aggregate
unemployment rate in 1998, followed by a strong recovery in 2000.

Figure depicts estimates of our unemployment specification for the period
1995-2001, before the introduction of household FC loans. If sf§ were spuriously
correlated with business cycle risk, then we would expect a positive coefficient in
1998, followed by a reversal. However, we find estimates that are close to zero and
insignificant for all years between 1995 and 2001. There is no evidence that high sf$

regions are generally more sensitive to business cycle risk.

40



1.7 Mechanisms

Several potential mechanisms can help explain the large local employment response
to household debt revaluation. One mechanism is real rigidities that inhibit a reallo-
cation of labor toward exporting firms, which are not constrained by local demand.
The fact that exporters do not differentially expand employment, despite the large
depreciation, suggests that there is limited adjustment through “exporting out of the
downturn.” In this section, we analyze the role of two other mechanisms: limited
labor market adjustment and house price declines. We then examine direct evidence

of financial spillovers.

1.7.1 Labor market adjustment: Wages and migration

Table presents evidence that there is limited labor market adjustment following
the household debt revaluation shock. We focus on two margins of adjustment: (i)
wage declines to restore local labor market equilibrium and (ii) an increase in net
migration. Columns 1 and 2 compute wages as firm payrolls per worker in the firm-
level census data (NAV). Columns 3 and 4 use settlement-level composition-adjusted
residual wages estimated from the Structure of Earnings Survey[’] Both sources
suggest that there is limited downward adjustment in wages in the first two years
(columns 1 and 3). By 2012 there is evidence of a decline in wages in more exposed
regions. The estimates, however, are smaller and less significant without controls, as
shown in appendix Table [A.7, These results are broadly consistent with downward
nominal wage rigidity generating higher unemployment following a negative demand

shock, as in |Schmitt-Grohé and Uribe, (2016)).

40The advantage of the payroll per worker measure is that it covers the universe of firms in NAV,
whereas the Structure of Earnings Survey only contains a sample of workers. The estimates based
on payroll per worker are therefore more precise. The advantage of the nominal wage growth
estimates from the Structure of Earnings Survey is that we can compute wages residualized with
worker-level characteristics. Note that while the nominal sample size in columns 3 and 4 is only
811 settlements, the sum of the weights (2007 population) amounts to over 82.4% of the overall
2007 population.
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Columns 5 and 6 focus on net migration. We find no evidence of an increase
in net migration from settlements with higher FC debt exposure between 2008 and
2010 or 2012. The estimates are statistically insignificant and close to zero. The
lack of adjustment through migration accords with recent studies that find limited
adjustment to local labor market shocks through interregional migration (e.g.,|Autor,

Dorn, and Hanson/ 2013, |Dix-Carneiro and Kovak|2017)).

1.7.2 House price declines

House price declines can amplify the local economic effects of a shock to borrower
debt burdens through declines in wealth and by tightening collateral constraints.
Table explores whether the shock to the real burden of household debt affects
settlement-level house prices. Column 1 shows that regions with more exposure to FC
debt see a greater decline in house prices from 2008 to 2010. The effect is significant
at the 1% level and robust to including a variety of controls (columns 2-3). Column 5
shows that the effect implies that a 10% revaluation of household debt is associated
with a 5.8% decline in local house prices.

Figure [1.9| presents the full dynamic effect of FC debt exposure on house prices
starting from 2005, the first year for which we have house price data. There is
no evidence of differential house price dynamics in high FC debt exposure regions
relative to low exposure regions between 2005 and 2008. The worse recession in high

sES regions is not driven by a boom and bust in house prices. The absence of a boom

also indicates that, relative to low si§ areas, expectations about future rents were
not more optimistic in high s£§ areas. Figure[l.9|also shows that the decline in house
prices starting in 2009 is gradual and persistent, compounding the loss to household
wealth.

The evidence in Table indicates that debt revaluation depresses local house

prices, potentially through the rise in default rates and the resulting fire sales of fore-
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closed homes (Campbell, Giglio, and Pathak 2011}, Mian, Sufi, and Trebbi 2015). A
large empirical and theoretical literature demonstrates that house price declines lead
to large declines in household consumption. Columns 6 and 7 presents evidence that,
in our setting, the decline in house prices in turn depressed household consumption
further. We regress durable spending growth on house price growth over 2008-10
and find a positive and significant relation between house price growth and spending
growth between 2008-10 (columns 6 and 7). Since other common shocks are likely to
affect house prices and spending in the same direction, the elasticity in column 6 is
likely to be an upper bound of the elasticity of consumption expenditure with respect
to house prices. Nevertheless, the evidence on house price declines is consistent with

a reinforcing interaction between fire-sale and demand externalities.

1.7.3 Financial spillovers: Evidence from defaults

Models of aggregate demand and fire-sale externalities demonstrate that household
financing decisions can have negative spillover effects on other agents through demand
and asset price channels (Farhi and Werning 2016, Korinek and Simsek 2016). We
have seen that borrowing in FC leads to a decline in local employment, a rise in
unemployment, a decline in house prices, and, to some extent, a decline in wages.
The negative effects of foreign currency debt revaluation on demand and asset prices
therefore lower other households” income and borrowing capacity.

In this section, we explore whether the negative consequences of local foreign cur-
rency exposure imply spillovers on other households using loan-level data on defaults.
In Table we saw that debt revaluation predicts a rise in defaults at the settlement
level. There are two possible channels for the increase in defaults. First, FC loans
have a higher probability of default because these borrowers directly experience a rise
in debt. Therefore, areas with a higher share of FC debt will have higher average

default rates. Second, borrowers are more likely to default when many nearby house-
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holds have FC exposure because the revaluation of household debt burdens imposes
negative demand and fire-sale externalities on other agents.

Loan-level data allow us to disentangle these channels. In Table we investigate
whether aggregate local FC debt exposure matters for default rates, or whether default
is entirely predicted by loan-level currency denomination. We estimate loan-level

default models of the form
Aog_loDefaulti,b,z = ﬁ() -+ BIFCZ + ﬁgSigbpS + X,LLFL + XI:BFB + XSFS + €iz, (19)

where Agg_jpDefault;; . is the change in loan i’s default status between 2008 and
2010, F'C; is an indicator that equals one if the loan is in foreign currency, 35 Qb,os is
settlement z’s FC debt share excluding borrower b, and X%, X? and X* are loan-,
borrower-, and settlement-level controls. Columns 1-3 in Table show that FC
loans on average have a 2.6 percentage point higher probability of default than LC
loans, and borrowers with higher total leverage and shorter maturity loans are more
likely to default.

Next, we ask whether a loan is more likely to default if many nearby households
have FC debt. Column 4 includes the overall settlement FC debt share, excluding
the borrower’s own debt, SZ ?b,og. Both the currency of the loan, F'C};, and the local
settlement FC exposure, si €b708, raise the probability of default. The positive effect of
SZ (_’va08 on loan 7’s default rate is consistent with local financial spillovers, for example,
through the negative effect of FC debt on local employment.

Does local foreign currency exposure affect individuals that did not borrow in
foreign currency? Columns 5 and 6 split the sample of loans by borrowers who only
have LC debt and borrowers who have at least one FC loan. Local exposure to
the household debt revaluation, 55 gwg, predicts a higher probability of default for

both types of borrowers. The effect on LC borrowers supports the hypothesis that
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borrowing in FC imposes negative externalities on individuals who do not borrow in
FC. The effect on Si ?bps is slightly stronger for FC borrowers, who are likely to be
more vulnerable to an adverse local debt revaluation shock because the exchange rate

depreciation simultaneously deteriorates their own balance sheetsEr]

1.8 Are the Results Driven by Firm Foreign Cur-
rency Debt or a Bank Lending Channel?

We have seen that the estimated effect of household debt revaluation on the local
economy is not explained by a boom and bust cycle in house prices or the supply of
durables, international trade shocks, higher regional cyclicality in previous cycles, or
exposure to industry-specific shocks. In this section, we analyze the relation between
household FC debt and two traditional channels of weak economic performance in

emerging market crises: firm FC debt and a contraction in bank lending.

1.8.1 Firm foreign currency debt

Since the Latin American and East Asian crises of the 1990s, numerous studies have
found that firm FC indebtedness leads to a fall in business investment and a higher
probability of bankruptcy after a devaluation[| Prior to the forint depreciation in
2008Q4, 48% of Hungarian corporate liabilities were denominated in FC, primarily
in euro. An alternative hypothesis is that regions with more household FC debt
exposure also have higher corporate FC debt exposure and that the worse outcomes

are caused by a deterioration in firm balance sheets.

41Guptal (2016) shows evidence of foreclosure spillovers through an information channel or peer
effects. The spillovers in |Gupta (2016|) dissipate beyond a 0.1 mile radius and therefore do not
appear to be driven by a local demand externality.

42 An exception is Bleakley and Cowan| (2008), who find that Latin American firms with dollar debt
have a performance similar to those with peso debt after peso depreciations. Firms in their sample
tend to match the currency denomination of their liabilities with the exchange rate sensitivity of
their profits.
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We address this concern directly by matching the Hungarian Firm Credit Registry
to our firm-level panel. The firm credit registry allows us to measure foreign currency
liabilities for each firm in September 2008[F] We also construct the fraction of cor-
porate debt in FC in a settlement prior to the depreciation by aggregating corporate
balance sheets to the settlement level.

In Table .2 we saw that the household and firm FC debt shares are uncorrelated
across space. One concern is that these settlement-level aggregates mask a positive
correlation between FC exposures of households and smaller firms. Table presents
the correlation separately for small, medium, and large firms. The data show a zero
correlation between household and firm exposures across the firm size distribution.
The zero cross-sectional correlation indicates that household and firm FC debt expo-
sure prior to the forint depreciation are not explained by a common FC credit supply
expansion.

Two additional facts are consistent with the absence of a cross-sectional relation
between household and firm FC debt exposures. First, household FC lending was
isolated to the 2004-08 period, while FC lending to firms had been commonplace
since the mid-1990s. In 1995 the fraction of firm liabilities denominated in foreign
currency was already above 40% (Bodnar/2009). Thus, the expansion in household
FC credit occurred a decade after firms began borrowing in FC.

Second, as we saw in Table [I.2] household FC debt exposure is unrelated to
regional export intensity, manufacturing employment share, and average productivity.
Yet these are precisely the factors that best explain firm FC financing. Appendix
Table presents firm-level regressions relating firm FC exposure in 2008 to a
variety of firm-level characteristics. Firms borrowing in foreign currency are larger

and more productive, have a higher share of revenues from exports and stronger

43We do not have firm-level information on foreign exchange derivative positions. In practice, the use
of derivatives to hedge short FC positions is limited to the largest firms (Endrész and Harasztosi
2014). The use of derivatives would mitigate the concern that our main results are explained by
firm currency mismatch.
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employment growth from 2003-2008, and are more likely to be in the manufacturing
sector.@ Foreign currency revenues are an important factor behind FC financing,
and three-fourths of firm FC debt is in euro, the dominant export destination and
invoicing currency. In contrast, 97% of household FC liabilities are denominated in
Swiss franc.

Our estimated local economic effects of household debt revaluation are not con-
founded by corporate FC debt. However, weak firm balance sheets may have played
an independent or reinforcing role in the currency crisis. Table presents regres-
sions of the change in firm-level outcomes from 2008 to 2010 on a firm’s FC debt
share and the local household FC debt share, both measured in 2008.

There is a strong balance-sheet channel from FC debt exposure to firm investment.
Columns 1 and 2 in Table find that firms with a higher fraction of debt denom-
inated in FC reduce their investment between 2008-10, and this result is robust to a
rich set of controlsﬁ However, in contrast to the negative investment effect, firms
with a higher fraction of debt in FC do not experience weaker sales and employment
growth (columns 3 through 6). In several specifications the effect of firm FC debt
on sales and employment is positive and significant. One explanation for the limited
employment effect is that firms with FC debt are more productive and hedged against
the depreciation through their exports. They therefore temporarily cut back on in-
vestment following a balance-sheet shock, but retain their employees in anticipation
of stronger growth in the future.

Household FC debt exposure, meanwhile, predicts a decline in all measures of
firm performance. Nevertheless, there is suggestive evidence of an interaction effect

between household and firm FC exposure. As argued by |Giroud and Mueller| (2017)),

44Salomao and Varela| (2016) and Varela (2016) find similar drivers of selection into FC borrowing
for Hungarian firms. In a broader sample of 25 transition economies, | Brown, Ongena, and Yesin
(2011)) show that firm FC revenues are the primary driver of FC borrowing for small firms.

45For detailed studies on firm FC exposures and investment following the 2008 forint depreciation,
see [Endrész and Harasztosi (2014) and [Salomao and Varelal (2016). These studies find similar
effects of foreign currency exposure on firm investment.
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firms with balance-sheet distress may be more likely to lay off workers following a neg-
ative product demand shock. In our data, FC indebted firms do reduce employment
more in regions with more household FC debt exposure (column 7). The interaction
is not statistically significant, but implies a 25% larger decline in employment for FC

indebted firms[*9

1.8.2 Bank lending channel

Prior to the currency crisis, banks operating in Hungary did not have currency mis-
match on their own balance sheets, and Hungary did not experience a severe banking
crisis. Nevertheless, banks may have restricted lending to firms because of a rise in
funding costs and losses on household loans. Another threat to identification is that
the worse outcomes in regions with higher FC debt exposure is driven by a contraction
in the local supply of bank credit to firms.

Several facts cast doubt on the bank lending channel interpretation of the house-
hold debt revaluation effect. First, the effect is stronger among non-exporters and
non-tradable sector firms, which are firms that are less reliant on bank credit. Con-
sistent with patterns documented by (Chen, Hanson, and Stein| (2017)) for the United
States, 62.7% of exporters in our sample have bank credit in 2008, while only 45.3%
of non-exporters and 44.8% of non-tradable firms have a bank loan in 2008. Second,
the firm-level tests in Table control for foreign firm ownership, which has been
used in previous work as a proxy for access to bank credit in a crisis (Kalemli-Ozcan,
Kamil, and Villegas-Sanchez 2016)). Moreover, (Chodorow-Reich| (2014) finds that
credit market disruption most strongly affects small firms. But Table shows that
the impact of household debt revaluation on firm employment is similar across the

firm size distribution.

46Table in the appendix confirms that results in Table are similar using the FC debt to
assets ratio. Moreover, sorting firms by the FC debt-to-assets ratio yields a stronger interaction
effect.
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Table goes one step further by explicitly controlling for bank lending shocks.
We obtain information on firm-bank relationships from a register of firms’ bank ac-
count numbers and assume that a firm-bank pair have a lending relationship if the
firm has an account with a given bank between 2005 and 2008["] We estimate em-
ployment growth specifications at the firm-bank relationship level and incorporates
bank fixed effects. Since we have multiple observations for firms with more than one
banking relationship, we re-weight observations by a firm’s number of relationships.
Moreover, we allow for residual correlation across firms within subregions and banks
by dually clustering on subregion and bank (Thomson|2011, Cameron, Gelbach, and
Miller|[2011)).

Table [1.13] shows that including bank fixed effects does not substantially change
the estimated effect of household FC debt exposure. For example, with controls,
including a firm’s own FC debt share, the coefficient declines slightly from -14.3% to
-12.6%. Therefore, we can rule out the concern that the local economic impact of

household debt revaluation is driven by a simultaneous contraction in bank credit[™]

1.9 Conclusion

In this chapter, we provide new evidence that household leverage is a strong con-
tractionary channel during crises, consistent with the debt-deflation hypothesis. We
trace the effects of a sudden, large-scale revaluation of household foreign currency

debt burdens on households default and consumption, local economic activity, and

4MOngena, Schindele, and Vonnak (2017) demonstrate a strong bank lending channel of monetary
policy for these firm-bank pairs.

48 A more subtle concern is that banks with negative shocks are systematically sorted into regions
with negative employment shocks. In this case, controlling for bank fixed effects is not sufficient.
To assess this concern, we estimate firm-level regressions of firm employment growth on settlement
fixed effects and bank fixed effects at the firm-bank relationship level, re-weighting by the inverse
of the number of relationships. We then compute the average of the bank fixed effects for each
settlement, é,. The correlation of this average bank fixed effect with the settlement fixed effect 4,
is -0.074, which suggests that banks associated with firms that have worse employment outcomes
are not clustered in regions with worse employment growth. This strengthens the validity of the
within-bank test in Table
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house prices. The existing literature has analyzed the consequences of a build-up in
debt over the credit cycle. By instead studying a sharp increase in the value of foreign
currency debt in a currency crisis, we isolate the effect of household debt from other
factors that co-move with leverage over the credit cycle, such as house prices, housing
supply, bank credit supply, and firm balance sheet conditions.

Exploiting spatial variation in exposure to foreign currency debt, we find that
a revaluation in household debt burdens sharply reduces local consumption, house
prices, employment, and firm output. Employment and output losses are driven by
firms that are reliant on local demand. These results are consistent with demand
and fire-sale externalities of foreign currency financing. Highlighting the externalities
associated with foreign currency debt, we find that local exposure to foreign currency
debt increases a borrower’s default probability, conditional on the borrower’s own
foreign currency debt status.

Our results have several interesting policy implications. First, we provide an em-
pirical rationale for macro-prudential policies to limit leverage. The case for pruden-
tial policy is particularly strong for risky financing, such as foreign currency borrowing
by agents without a natural hedge against exchange rate risk. Interestingly, prior to
the 2008 depreciation, over 90% of domestic currency loans in Hungary were govern-
ment subsidized. Since these loans partly substitute for foreign currency credit, our
results suggest that the subsidy program had (unintended) macro-prudential benefits.

Second, our results imply that monetary policy faces a dilemma in a crisis in
economies with foreign currency debt, as in |Lorenzoni (2014). When foreign currency
leverage is high, it becomes counterproductive to stimulate external demand by depre-
ciating the exchange rate because a weaker exchange rate deteriorates private-sector
balance sheets. By using information on the foreign currency exposures of both house-
holds and firms, our results indicate that the debt revaluation channel is particularly

strong when households have foreign currency debt.
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Table 1.1: Summary Statistics

N Mean  Std. dev. 10th 90th

A: Foreign Currency Exposure

HH FC debt share, s&% 3124 0.66 0.09 0.56 0.77

HH debt revaluation, Ags_10d- 3124 22.04 2.37 19.38  24.95
HH debt to inc. revaluation, Aog,m@m 3124 12.44 3.39 8.46 17.06
Fraction of housing loans in FC, 2008:9, fi¢ 3124 0.64 0.08 0.56 0.75

Number of FC housing loans to w.a. pop. 3124 0.07 0.02 0.05 0.09

Number of LC housing loans to w.a. pop. 3124 0.04 0.01 0.02 0.05

CHF and JPY share of FC debt, 2547 3091 0.97 0.03 0.95 1.00

B: Settlement Variables

Default rate change, 2008-10 3108 4.14 2.53 2.42 6.45

Unemployment rate change, 2008-10 3124 2.06 1.48 0.82 3.51

Log new auto reg. change (x100), 2008-10 3124 -120.39 45.00 -177.31 -83.30
Log electricity cons. change (x100), 2008-10 3124 -1.92 8.06 -10.07  3.09

Log house price index change (x100), 2008-10 2528  -12.51 22.51 -35.67  3.32

Debt to disp. income, 2008 3124 0.51 0.17 0.34 0.68

Disp. income per capita, 1000 HUF, 2008 3124 654.63 162.99 428.08 852.72
Share of population age 18-59, 2008 3124 0.61 0.03 0.59 0.64

Share of population age 60+, 2008 3124 0.22 0.03 0.18 0.25

C: Firm-Level Variables

Employment growth, 08-10 80447 -16.63 49.46 -97.44  33.33
Investment growth, 08-10 80447 -39.11 140.03  -200.00 191.52
Inv. to capital ratio change, 08-10 80447 -22.62 82.27 -112.34  38.01
Employment, 2008 80447  22.37 212.82 3.00 31.00
Firm has positive FC debt 80447  0.18 0.39 0.00 1.00

Foreign currency share of firm debt, 2008:9 80447  0.11 0.29 0.00 0.62

Exporter, 2008 80447  0.20 0.40 0.00 1.00

Export share of sales, 2008 80447  0.05 0.19 0.00 0.10

Manufacturing 80447  0.18 0.38 0.00 1.00

State owned 80447  0.00 0.06 0.00 0.00

Foreign owned 80447  0.08 0.28 0.00 0.00

Notes: This table presents summary statistics for the main variables used in the empirical analysis.
Panels A and B report summary statistics for the 3124 settlements (cities or municipalities) in our
sample, and panel C presents summary statistics for our sample of 80,447 firms in our firm-level
census sample (NAV).
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Table 1.2: Correlates of Household Foreign Currency Debt Exposure

Right-hand-side variable, z, Coefficient S.E. R*? N

Export sales share, 2008 -.021 0.029 0.004 2708
Export sales per capita, 2008 -.078 0.410 0.000 2718
Debt to disposable income, 2008 -.038 0.026 0.004 3124
Log disposable income per capita, 2008 -.062** 0.014 0.041 3124
Disposable income growth, 2004-08 -.075 0.060 0.002 3117
Log population, 2008 -.006** 0.002 0.028 3124
Share of population age 18-59, 2008 -.052 0.119 0.000 3124
Log sales-employment ratio, 2008 -.006 0.008 0.003 2718
Corporate FC indebtedness, 2008, sho ™™™ -.011 0.022 0.001 2718
Manufacturing employment share, 2008 021 0.020 0.004 2718
Construction employment share, 2008 -.002 0.036 0.000 2718
Agriculture employment share, 2008 042+ 0.023 0.005 2718

Notes: The table presents regressions of the September 2008 household foreign currency

debt share on various settlement level characteristics:

F
szog =a+ fr, +u,.

The table shows that settlements (cities or municipalities) with higher share of debt in
foreign currency have similar levels of debt-to-income, corporate FC debt exposure, man-
ufacturing and construction employment shares, and export exposure measured in 2008.
At the same time, these areas have significantly lower income and population. Standard
errors are clustered at the subregion level. +,* ** indicate significance at the 0.1, 0.05,

and 0.01 levels, respectively.
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Table 1.4: Household Debt Revaluation and Local Default Rates

AogfloDefalﬂtz

H @ B @ 0 (6)

HH FC debt share, sf§ 7.20™  6.03* 6.30" 5.03**
(0.90) (0.75) (0.73) (0.76)
HH debt revaluation, Aos_10d, 0.22**  0.17*
(0.029) (0.026)
Baseline Controls Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes
Industry Employment Shares Yes Yes Yes
Region FE (7 units) Yes Yes
R? 0.062 0.15  0.18 0.22  0.044 0.22
Observations 3108 3051 2678 2678 3109 2678

Notes: This table shows that settlements with higher exposure to household foreign currency debt
experience a larger increase in household default rates between 2008 and 2010. Columns 1 through
4 report regressions of the form

Aog_10Default, = a + 855 +TX, +e.,

where the left-hand side is the change in the settlement default rate on housing loans. The default
rate is measured as the fraction of loans in arears in a settlement (city or municipality). Columns
5 and 6 replace the independent variable with the household debt revaluation shock, defined in
equation as the change in debt induced by exchange rate depreciations. Baseline controls
are household disposable income, household debt to income, log population, and working age and
retired population shares. Export exposure controls are the export share of firm revenues and total
firm export revenues per capita. Industry employment share controls are defined using 18 one digit
NACE industries (e.g., agriculture, mining, manufacturing, construction, wholesale and retail trade).
Columns 4 and 6 include fixed effects for the 7 NUTS level 2 regions. Controls are measured in 2008.
Observations are weighted by 2007 population. Standard errors are clustered at the subregion level
(175 units) based on the [Ibragimov and Muller| (2016]) test. +,* ** indicate significance at the 0.1,
0.05, and 0.01 levels, respectively.
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Table 1.5: Household Debt Revaluation and Household Spending

Panel A: New Auto Registrations Growth, 2008-10
(1) (2) (3) (4) (5) (6)

HH FC debt share, sf$ -99.5**  -69.9* -78.3* -T4.0*
(19.5) (15.3) (14.4) (12.1)
HH debt revaluation, Ags_10d. -3.47 -2.70**
(0.64) (0.44)
Baseline Controls Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes
Industry Employment Shares Yes Yes Yes
Region FE (7 units) Yes Yes
R? 0.037  0.22 0.28 0.33 0.034 0.33
Observations 3124 3067 2679 2679 3124 2679

Panel B: Household Electricity Usage Growth, 2008-10
(1) 2 ) (4) (5) (6)

HH FC debt share, sf% -13.1 -8.44*  -9.25*  -7.25*
(4.33) (3.76) (3.70) (2.78)
HH debt revaluation, Aos_10d. -0.47  -0.22*
(0.15)  (0.086)
Baseline Controls Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes
Industry Employment Shares Yes Yes Yes
Region FE (7 units) Yes Yes
R? 0.020 0.14 0.19 0.33 0.019 0.32
Observations 3124 3067 2679 2679 3124 2679

Notes: This table presents evidence that areas with higher exposure to foreign currency debt expe-
rience larger declines in durable spending and non-durable consumption. Panel A uses the log of the
number of new auto registrations plus one as a proxy for durable spending. Panel B uses the log of
electricity consumption (in megawatt hours) as a measure of non-durable consumption. Standard
errors are clustered at the subregion level (175 units) based on the [Ibragimov and Miiller| (2016)
test. +,* ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 1.6: Impact of Household Debt Revaluation on Local Unemployment

Aps—_10Unemployment rate,

H @ B @ 0 (6)

HH FC debt share, sfg 2.34*  2.66™  2.776™  2.76**
(0.62) (0.65) (0.67) (0.66)
HH debt revaluation, Aog,wdz 0.079** 0.089**
(0.023) (0.025)
Baseline Controls Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes
Industry Employment Shares Yes Yes Yes
Region FE (7 units) Yes Yes
R? 0.019 0.043 0.066 0.11 0.017 0.10
Observations 3124 3067 2679 2679 3152 2679

Notes: This table shows that areas with larger exposure to foreign currency debt prior to the
forint depreciation experience a larger rise in the local unemployment rate. Specifically, we present
regressions of the form

Apg—10Unemployment rate, = o + BSZFO% +TX, +e..

The unemployment rate is defined as the number of registered unemployed workers divided by the
working age population. Columns 5 and 6 replace the household foreign currency debt share with the
household debt revaluation shock defined in equation as the right-hand-side variable. Standard
errors are clustered at the subregion level (175 units) based on the [Ibragimov and Miiller| (2016)
test. +,*,** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 1.7: Impact of Household Debt Revaluation on Tradable and Non-

tradable Firms

Panel A: Employment Growth, 2008-10

All Firms Non-Exporters Exporters Non-Tradable

(1) (2) (3) (4) (5) (6) (7) (8)
HH FC debt share, si§  -9.35*  -14.3*  -10.0*  -16.2**  -0.49 -3.57 691 -13.3*
(3.81) (3.37) (4.02) (3.65) (5.31) (5.45) (6.58) (6.31)

Firm-level controls Yes Yes Yes Yes
Settlement controls Yes Yes Yes Yes
2-Digit Industry FE Yes Yes Yes Yes
R? 0.00016  0.066 ~ 0.00018 0.072  0.0000005 0.044 0.000096 0.065
Observations 80447 80447 64422 64422 16025 16025 20306 20306

Panel B: Domestic Sales Growth, 2008-10

All Firms Non-Exporters Exporters Non-Tradable

(1) (2) (3) (4) (5) (6) (7) (8)
HH FC debt share, sf§  -5.34  -13.8*  -7.34  -14.8* 106 1.21 -8.86  -14.7F
(4.34) (4.14) (4.75) (4.72)  (9.74) (9.38) (8.03) (8.21)

Firm-level controls Yes Yes Yes Yes

Settlement controls Yes Yes Yes Yes

2-Digit Industry FE Yes Yes Yes Yes
R? 0.00003  0.023 0.000058 0.027  0.00009 0.032 0.000098 0.019
Observations 80290 80290 64422 64422 15868 15868 20306 20306

Panel C: Real Value-Added Growth, 2008-10

All Firms Non-Exporters Exporters Non-Tradable

(1) (2) (3) (4) (5) (6) (7) (8)
HH FC debt share, sf§  -9.96*  -17.9%  -11.5* -19.8**  -1.37 -6.04  -12.6  -20.9%
(4.59) (4.32) (5.01) (4.99) (7.14) (7.14)  (8.54) (8.63)

Firm-level controls Yes Yes Yes Yes
Settlement controls Yes Yes Yes Yes
2-Digit Industry FE Yes Yes Yes Yes
R? 0.00011  0.021 0.00014 0.022 0.0000025 0.031 0.00018 0.013
Observations 80447 80447 64422 64422 16025 16025 20306 20306

Notes: This table shows that firms in areas with higher exposure to household foreign currency
debt experience larger declines in employment, domestic sales, and real value added, and this result
is strongest for non-exporting firms and firms in non-tradable industries. Each panel presents re-
gressions of the growth in a firm-level outcome from 2008 to 2010 on household FC debt exposure.
Employment growth is defined as the symmetric growth rate in employment. Export status is de-
fined as whether a firm has positive export revenues in 2008. Non-tradable industries are defined
as retail and catering industries and four-digit NACE industries with a geographic Herfindahl index
below the median, following Harasztosi and Lindner| (2017)’s implementation of the Mian and Sufi
(2014b)) classification for Hungary. Standard errors are clustered at the subregion level (175 units).
+,* ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 1.8: Impact of Household Debt Revaluation on Local Unemploy-
ment: Robustness

(1) (2) 3) (4) (5)
Panel A: Alternative Measures of Household FC Debt Exposure

HH debt to inc. revaluation, Aog,wdzm 0.079**

(0.024)
Fraction of loans in FC, f£¢ 3.41%*
(0.70)
FC loans per adult (std.) 0.61**
(0.090)
LC loans per adult (std.) -0.099
(0.10)
FC debt share, mortgages only 1.95%*
(0.51)
Controls Yes Yes Yes Yes Yes
R? 0.032 0.049 0.067 0.021 0.040
Observations 3067 3067 3067 3067 3023
Panel B: Weights, Subsamples, and Subregional Aggregation
HH FC debt share, s£§ 1.75%* 1.61** 2.26** 3.85** 1.90*
(0.51) (0.59) (0.74) (1.37) (0.74)
Controls Yes Yes Yes Yes Yes
Sample Full 50% smallest 50% largest Largest cities 175 subreg.
Weights None None None None Pop.
R? 0.055 0.061 0.056 0.067 0.073
Observations 3067 1534 1533 306 175
Panel C: Additional Specification Checks, Estimation Period: 2006-2011
HH FC debt share, s5§ x POST; 2.03** 2.21* 2.01* 1.89** 1.47%*
(0.57) (0.58) (0.57) (0.40) (0.37)
Unemployment rate in 2008 x POST; -0.092**
(0.020)
Default rate in 2008:9 x POST; 0.017
(0.026)
SD of unemp. rate, 1995-2007 x POST; -0.19*
(0.094)
POST, 2.13% 3.40** 2.63* 2.90* 1.25
(1.11) (1.16) (1.16) (1.03) (0.97)
ControlsxPOST Yes Yes Yes Yes Yes
Settlement FE Yes Yes Yes Yes Yes
Subregion time trends Yes Yes
Region (20 units)-POST FE Yes
R? 0.63 0.63 0.63 0.71 0.73
Observations 18402 18402 18402 18402 18402

Notes: This table shows that the effect of household foreign currency debt exposure on local unem-
ployment is robust to a variety of specification and sample checks. The dependent variable in panels
A and B is the change in the local unemployment rate from 2008 to 2010. In panel C we estimate
a difference-in-differences specification using annual data from 2006 to 2011, where POST; equals 1
in years 2009 onward. This specification allows us to control for 175 subregion specific time trends.
Standard errors are clustered at the subregion level (175 units) based on the Ibragimov and Miiller
(2016) test. +,* ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 1.9: Labor Market Adjustment: Wages and Migration

Payroll Per
Worker Growth

Nominal Wage
Growth

In-Migration Rate
Change

(1)

(2)

(3)

(4)

()

(6)

08-10  08-12 0810 08-12  08-10 08-12
HH FC debt share, sf§ -4.48%  -842* -0.18 -13.6  0.55" 0.44
(2.55)  (3.59) (7.12) (8.24) (0.31) (0.37)
Settle- Settle- Settle- Settle-
Unit of Obs. Firm Firm ment ment ment ment
Settlement Controls Yes Yes Yes Yes Yes Yes
Firm Controls Yes Yes
2-Digit Industry FE Yes Yes
R? 0.031  0.036 0.0047 0.036 0.11 0.20
Observations 79974 67389 811 811 2943 2924

Notes: This table presents estimates of the effect of household FC debt exposure on wage growth
and in-migration change. There is moderate evidence of a gradual downward adjustment in wages
following the debt revaluation shock, but no evidence of an increase in migration. Payroll per worker
is total payroll expenses divided by number of employees in the firm-level census data (NAV). Nom-
inal wage growth refers to the change in log residualized hourly wages multiplied by 100, estimated
from the worker-level Structure of Earnings Survey. The in-migration rate change is the change in
the in-migration to population ratio. Changes are computed between 2008-2010 and 2008-2012 as in-
dicated. Standard errors are clustered at the subregion level (175 units). +,* ** indicate significance

at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 1.11: Financial Spillovers: Loan-Level Evidence from Defaults

LC and FC LC FC
Housing Loans Borrower Borrower
(1) (2) (3) (4) (5) (6)
Foreign currency loan, F'C; 2.63 221 11.9*  2.59*
(0.16) (0.17)  (0.97)  (0.16)
Local HH FC debt share, sfgbpg 3.08** 3.32%* 3.55**
(0.80) (1.02) (0.98)
FC; x High Leverage Indicator, 0.87*
(0.17)
FC; x Maturity (years), -0.52**
(0.039)
Loan Controls Yes Yes Yes Yes Yes Yes
Borrower Controls Yes Yes Yes Yes Yes Yes
Settlement Controls Yes Yes Yes Yes Yes Yes
R? 0.012 0.013 0.058 0.012 0.013 0.0065
Observations 650193 650193 650175 650193 215394 434799

Notes: This table presents loan-level regressions of the change in default status from 2008 to 2010
on an indicator for whether a loan is in foreign currency (F'C;) and foreign currency exposure in the
borrower’s settlement of residence, excluding borrower b (sf (ib,os):

Ags—1oDefault; . = Bo + B1FC; + Bast <y o5 + XFTE + XPTP + X519 + ¢,

Columns 1-3 show that foreign currency loans are more likely to default, and this effect is stronger
for borrowers with higher leverage and shorter maturity loans. Column 4 shows that both the loan’s
own currency denomination and local foreign currency debt exposure predict an increased probability
of default. Columns 5 and 6 split the sample into local and foreign currency borrowers and show
that higher local exposure to foreign currency debt predicts an increased probability of default for
both local and foreign currency borrowers. Local currency borrowers are defined as borrowers who
have no individual exposure to FC debt. Loan controls are a loan type fixed effect (mortgage or
HE) and a quadratic in log loan size. Borrower controls are the total number of mortgage and HE
loans, log total borrower debt in 2008, and five-year age bin fixed effects. Settlement controls are log
population, debt-to-income, disposable income per capita, fraction of the population age 18 to 59
and fraction age 60 or more, export revenue share, exports per capita, one-digit industry employment
shares, and fixed effects for seven major regions. Controls are measured in 2008. Standard errors
are clustered at the subregion level (175 units). +,*** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively.
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Table 1.12: Firm FC Debt, Household FC Debt, and Firm-Level Outcomes
from 2008 to 2010

Inv.-Capital Sales Employment
Change, 08-10 Growth, 08-10 Growth, 08-10
(1) (2) (3) (4) (5) (6) (7)
Firm FC debt share -10.0"*  -11.4** 1.76* 2.64*  4.05* 0.77
(1.27)  (1.34) (0.68) (0.68)  (0.50)  (0.48)
HH FC debt share, s£§ -7.05 -13.4* -14.1%  -13.4*
(4.39) (4.11) (3.36) (3.71)
sES x Firm has FC debt -3.48
(5.42)
Firm has FC debt 3.39
(3.57)
Firm Controls Yes Yes Yes Yes
Settlement, Controls Yes Yes Yes Yes
2-Digit Industry FE Yes Yes Yes Yes
R? 0.0012 0.0084 0.000065 0.028 0.00055 0.066  0.066
Observations 80447 80447 80447 80447 80447 80447 80447

Notes: This table presents firm-level regressions comparing the effects of local household FC debt
and firm FC debt on the evolution of firm outcomes from 2008 to 2010. The dependent variables are
the change in the investment to lagged capital ratio (columns 1-2), firm sales growth (columns 3-4),
and employment growth (columns 5-7). Growth rates are computed using the symmetric growth
rate to mitigate the influence of outliers and allow for zeros. Firms with a higher fraction of FC debt
experience falling investment, but stronger sales growth and no difference in employment growth.
Household foreign currency debt exposure robustly predicts falling sales and employment. Appendix
Table shows that these results are similar when measuring firm foreign currency exposure using
FC debt to assets ratio. Standard errors are clustered at the subregion level (175 units). +,* **
indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 1.13: Controlling for Bank Credit Supply Shocks

Firm Employment

Growth, 2008-10

(1) (2) (3) (4)
HH FC debt share, sfg  -9.35*  -7.24%  -14.3*  -12.6™
(4.13)  (3.83)  (3.84)  (3.75)

Bank FE Yes Yes
Firm-level controls Yes Yes
Settlement controls Yes Yes
2-Digit Industry FE Yes Yes
R? 0.00016  0.0040 0.066 0.069
N Firms 80447 80447 80447 80447
Observations 121084 121084 121084 121084

Notes: This table presents regressions at the firm-bank relationship to control for unobserved bank
lending shocks. The specification is

B FC ;
908—10,ib = Qbank + 5508 + Xiog" + X081 + €,

where the unit of observation is a firm-bank relationship in 2008. The dependent variable is sym-
metric firm employment growth between 2008 and 2010. apgnk i a bank fixed effect that absorbs
bank-specific shocks. To recover the firm-level estimates, the observations are re-weighted by the
inverse of a firm’s total number of relationships. Two-thirds of firms have only one relationship, and
the mean number of relationships per firm is 1.51. Standard errors are dually clustered on bank ID
and subregion (175 units). +,*** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Figure 1.1: Household Credit Expansion in Domestic and Foreign Cur-
rency
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Notes: Panel (a) shows the increase in total household debt-to-GDP from the BIS’s “Long series in
credit to the private sector” database. Panel (b) depicts the evolution of mortgage and home equity
debt in domestic and foreign currency from the National Bank of Hungary. The vertical dashed line
represents September 2008, the month prior to the forint depreciation.
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Figure 1.2: Household Debt Revaluation Shock Induced by the

Depreciation
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Notes: Panel (a) shows the evolution of the forint-euro and forint-Swiss franc exchange rates. The
figure shows that a de facto £5% crawling band target up to 2008:2 was followed by a sudden
depreciation in October 2008. The forint depreciated further relative to the Swiss franc during the
European debt crisis in 2010. Panel (b) presents the household debt-revaluation shock induced by
the depreciation computed as the difference between the value of 2008:9 outstanding housing debt
at market exchange rates and housing debt assuming exchange rates remain at their 2008:9 value,
scaled by 2008 disposable income. The forint depreciation led to an unanticipated increase in housing
debt of 5-10% in 2009 and 10% by mid-2010.
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Figure 1.3: Macroeconomic Background
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Notes: This figure presents the evolution of key macroeconomic aggregates up to and after the forint
depreciation, which started in October 2008.
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Figure 1.4: Distribution of Household Foreign Currency Debt Exposure
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Note: this figure shows the geographical distribution of the share of FC housing debt in total housing (mortgage and HE) debt in September 2008,
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(b) Variation in FC Debt Exposure

Notes: Panel (a) presents a map of the household FC debt share across 3124 settlements in Hungary.
The map shows that there is variation both within and across regions in the share of household debt
denominated in FC. Panel (b) sorts settlements into 20 equal population bins by the household
foreign currency debt share measured in September 2008, 35807 and presents the average of S(})%C
within each bin. The figure shows there is substantial variation in exposure going from the lowest
to the highest quantiles.
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Figure 1.5: Household Foreign Currency Debt Exposure and Local Default
Rates
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Notes: This figure presents estimates of {8, } from

Default,, = a, + ¢ + Z By(s5s - 1y=t) + €2t
q#2008Q1

The outcome variable is the settlement default rate on housing loans, defined as the fraction of
housing loans in default. Coefficients are multiplied by 100. The estimation period is 2008Q1, as
this is the first period that default status is available. For reference, the aggregate default rate on
housing loans increased from 0.9% in 2008:9 to 4.7% in 2010:9 and 13.9% in 2014:9. Error bars
represent 95% confidence intervals from standard errors clustered at the subregion level based on
the [Tbragimov and Miiller| (2016]) test for the appropriate level of clustering.
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Figure 1.6: Foreign Currency Debt Exposure and Household Spending
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Notes: This figure presents estimates of

ln(czt) = 0 + Yt + Z 63;(850% : 1y:t) + €st
y#2006

for durable spending (new auto registrations), durable financing (new auto lending), and non-durable
consumption (household electricity consumption). Coefficients are multiplied by 100. Error bars
represent 95% confidence intervals from standard errors clustered at the subregion level based on
the [[bragimov and Miiller| (2016) test for the appropriate level of clustering.
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Figure 1.7: Foreign Currency Debt Exposure and Unemployment
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Notes: This figure presents the estimates of {5, } from

Uyt = Oy + Yt + Z ﬂy(SfO% . 1y:t) + thF + €sty
y#2006

where u,; is the settlement unemployment rate. The specification controls for a public jobs program
that expanded in 2011. Error bars represent 95% confidence intervals from standard errors clustered
at the subregion level based on the [Ibragimov and Miiller| (2016) test for the appropriate level of
clustering.
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Figure 1.8: Placebo Test: 1998 Russian Financial Crisis
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Notes: This figure uses the second half of the 1990s as a placebo sample. Figure shows that
unemployment in Hungary rose around the 1998 Russian Financial Crisis, and then subsequently
recovered. This figure presents estimates of the following specification for the period 1995-2001,
where 1997 is the omitted year,

Uzt = Oy + Y + Zﬂy{SZFO% : 1y:t} + €5¢.
Yy

For the late 1990s placebo sample the coefficients {By} are precisely estimated and not significantly
different from zero.
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Figure 1.9: Foreign Currency Debt Exposure and House Prices
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Notes: This figure presents the estimates of {5, } from

ln(PZI{) =Yt Z [fo(Sfog ’ 1y:t) + I (Xz08 - 1y:t)} + €st;
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where In(P1) is (100 times) the log of the settlement home price index. The specification includes
controls corresponding to of Table[I.10]column 3 interacted with year dummies, as Table[I.10|reveals
that the estimates are sensitive to the inclusion of these controls (see Figure for the estimates
without controls). Error bars represent 95% confidence intervals computed from standard errors
clustered at the subregion level. House prices are only available for 187 major settlements prior to
2007, so the estimated effect from 2005 and 2006 to 2008 is more uncertain.
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Chapter 2

Household Debt and Business

Cycles Worldwide

2.1 Introduction

The Great Recession has sparked new questions about the relation between house-
hold debt and the macroeconomy. The increase in household debt during the years
leading up to the Great Recession predicts the severity of the downturn across U.S.
counties (Mian and Sufi (2014a)) and across advanced economies (IMF| (2012), Glick
and Lansing| (2010))). A recent body of theoretical research explores the links between
behavioral biases, household debt, house prices, macroeconomic frictions, and fluctu-
ations in output. Much of this research emphasizes the importance of shifts in credit

supply and behavioral biases by lenders such as underestimation of default riskE]

*This chapter was published as: Mian, Atif, Amir Sufi, and Emil Verner, “Household Debt and
Business Cycles Worldwide,” The Quarterly Journal of Economics, Volume 132, Issue 4, 2017, 1755-
1817, https://doi.org/10.1093/qje/qjx017. Versions of this chapter were previously presented
at Sveriges Riksbank Conference on Macroprudential Regulation 2015, NBER Monetary Economics
Meetings 2015, NBER Lessons for Macroeconomics from the Crisis 2015, NBER Summer Institute
2016, IMF Annual Research Conference 2017, and seminars at various institutions.

"'We discuss the theoretical research in detail in Section
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In this study, we begin by showing a systematic empirical relation between house-
hold debt and business cycles across 30 mostly advanced countries in an unbalanced
panel from 1960 to 2012. Results from a vector auto regression (VAR) show that a
shock to the household debt to GDP ratio in a country leads to a three to four year
rise household debt, which then subsequently reverts. During the household debt
boom, the consumption to GDP ratio increases, imports of consumption goods rise,
and GDP experiences a boost. However, the boost is temporary, and GDP subse-
quently falls. As a result, the rise in the household debt to GDP ratio over a three to
four year period in a given country predicts a decline in subsequent economic growth.ﬂ

This predictability is large in magnitude. A one standard deviation increase in the
household debt to GDP ratio over the last 3 years (6.2 percentage points) is associated
with a 2.1 percentage point decline in GDP over the next three years. This predictive
relation is robust across time and space. Exclusion of the post-2006 Great Recession
period leads an effect that is 30% smaller, but it remains statistically significant at
the one percent level. A rise in non-financial firm debt is associated with a smaller
and more immediate negative effect on GDP, but firm debt dynamics do not generate
the boom-bust growth cycle associated with household debt. Over the medium-run
horizon we examine, a rise in non-financial firm debt has only weak predictive power
on subsequent GDP growth once household debt is taken into account.

After documenting this empirical relation, we focus in the rest of the study on the
underlying economic model that is most consistent with the facts. We group theories
explaining the rise in household debt into two broad categories: models based on credit
demand shocks and models based on credit supply shocks. Within both categories,

we consider both rational expectations and behavioral models of credit expansion,

2We follow standard time-series econometrics terminology and use the term “predict” to refer to the

predicted value of an outcome using the entire sample used to estimate the regression. This is in
contrast to the term “forecast” that refers to the estimated value of the outcome variable for an
observation that is not in the sample used to estimate the regression coefficients. See [Stock and
‘Watson| (2011)), chapter 14.
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and we also focus on the role that macroeconomic frictions play in exacerbating the
economic downturn that follows the rise in debt. We conclude that the empirical
evidence is more supportive of models in which a positive credit supply shock driven
in part by flawed expectations of lenders explains the rise in debt during the boom.
Further, macroeconomic frictions play an important role in explaining the severity of
the bust after a rise in household debt.

Models based on credit demand shocks alone are difficult to reconcile with our
findings. In rational expectations-based credit-demand shock models, the underly-
ing shock is an increase in future productivity or permanent income against which
households today desire to borrow. Such models yield a positive correlation between
contemporaneous changes in debt and subsequent economic growth: households bor-
row because they expect things are getting better. As already mentioned, we find a
negative correlation between the rise in household debt and subsequent GDP growth.

Further, our results are inconsistent with behavioral models of credit demand
shocks that focus exclusively on a change in borrower beliefs. In these models, a
sudden rise in optimism by borrowers while credit supply remains fixed should lead
to higher interest rate spreads during the boom. We construct a new cross-country
panel series on mortgage credit spreads to test this prediction. We find the opposite:
increases in household debt are associated with low interest rate environments.

The fact that low interest spreads are associated with increases in household debt
supports credit supply shock-based models of the rise in debt. We also find that a
measure of credit supply shocks based on the quantity of credit originated to low
credit quality firms in the United States from (Greenwood and Hanson| (2013)) is pos-
itively correlated with household debt booms. We use low interest spreads and the
Greenwood and Hanson| (2013) variable as instruments for a credit-supply induced
rise in household debt, and we show that such rises in household debt predict lower

subsequent growth.
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Credit supply shocks lead to a rise in household debt which predicts subsequently
lower growth. But what is the fundamental source of the increase in credit supply?
Models of credit market sentiment suggest that lenders begin to ignore downside
risks during debt booms, which makes them willing to make credit more available
on cheaper terms (e.g., |Gennaioli et al.| (2012), |Greenwood et al.| (2016), Landvoigt
(2016))). While we do not have direct evidence on lender beliefs, we show that eco-
nomic forecasters at the IMF and OECD systematically over-forecast GDP growth at
the end of household debt booms. As a result, the rise in household debt over the last
three years, which is known by forecasters at the time forecasts are made, predicts
growth forecasting errors. These findings are consistent with a growing body of re-
search showing that the negative consequences of aggressive lending by the financial
sector are not understood by market participants (e.g., Baron and Xiong (2017) and
Fahlenbrach et al. (2016))).

Our results also suggest that when the credit boom stalls, frictions such as nominal
rigidities and monetary policy constraints exacerbate the decline in subsequent growth
(Eggertsson and Krugman (2012),|Guerrieri and Lorenzoni| (2015)), [Farhi and Werning
(2016), Korinek and Simsek| (2016), Schmitt-Grohé and Uribe (2016), and Martin
and Philippon| (2014)). For example, the negative relation between the change in
household debt and subsequent GDP growth is stronger under more rigid exchange
rate regimes such as fixed compared to floating regimes. Similarly, an increase in
the household debt to GDP ratio predicts an increase in the future unemployment
rate, showing evidence of under-utilization of resources. Also, the relation between
household debt changes and subsequent GDP is non-linear in a manner consistent
with downward rigidity in wages and interest rates: a rise in household debt leads
to lower subsequent growth, but a decline in household debt does not lead to higher

subsequent growth.
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Finally, we explore the global dimension of the household debt cycle by first show-
ing that a rise in household debt to GDP leads to a subsequent reduction in the trade
deficit as imports decline. The resulting increase in net exports partially offsets the
large negative effect of the household debt boom on consumption and investment,
and it points to the importance of external spillovers to other countries. We find that
countries with a household debt to GDP cycle that is more correlated with the global
debt cycle see a stronger decline in future output growth after a rise in household debt.
This is driven by the inability of countries to boost net exports when many countries
are suffering from a household debt hangover at the same time. Trade linkages lead
to a global debt cycle: there is a stronger negative relation between the rise in global
household debt to GDP and subsequent global growth. Our global regression model
suggests that the severity of the Great Recession should not have been surprising
given the large increase in global household debt that preceded it.

This chapter follows the recent influential work by |Jorda et al.| (2014al), [Schularick
and Taylor| (2012)), |Jorda et al.| (2013]), and Jorda et al.| (2014b)) on the role of private
debt in the macroeconomy. The authors put together long-run historical data for
advanced economies to show that credit growth, especially mortgage credit growth,
predicts financial crises (also see |Dell’Ariccia et al. (2012)). Moreover, conditional on
having a recession, stronger credit growth predicts deeper recessionsﬂ

Our analysis provides a number of results that are new to the literature and help
guide the nascent theoretical literature on private credit and business cycles. For ex-
ample, our results on the predictability of labor market slackness and predictability
of GDP forecast errors help rule out spurious factors that could produce a relation

between changes in household debt and subsequent GDP growth. Our results on fore-

3Cecchetti and Kharroubi| (2015) find that the growth in the financial sector is correlated with lower
productivity growth, and |Cecchetti et al.| (2011) estimate country-level panel regressions relating
economic growth from ¢ to t + 5 to the level of government, firm, and household debt in year ¢.
They do not find strong evidence that the level of private debt predicts growth. [Reinhart and
Rogoff] (2009) provides an excellent overview of the patterns of financial crises throughout history.
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cast errors also support the recent literature emphasizing the importance of errors in
expectations by lenders in explaining credit booms. Our findings regarding the con-
sumption boom, heterogeneity with respect to monetary regimes, and the importance
of low spreads in predicting household debt growth are important for understanding
the mechanisms that generate the negative relation between household debt changes
and subsequent GDP growth. Finally, our results on the external margin spillovers
highlight the importance of the “global household debt cycle,” which was also an im-
portant precursor to the most recent global recession. We believe all of these results
are novel to the literature.

While the existing literature in macro-finance has made important contributions
in understanding the “investment” channel for business cycle dynamics (see e.g.,
Bernanke and Gertler| (1989), Kiyotaki and Moore| (1997), |Caballero and Krishna-
murthy (2003), |Brunnermeier and Sannikov| (2014) and Lorenzoni (2008)), our results
highlight the importance of a debt-driven “consumption” channel for business cycle
dynamics. We hope our results will help guide the burgeoning theoretical literature
in this area.

The remainder of the chapter is structured as follows. The next section presents
the data and summary statistics. Section presents the initial facts. Section
discusses the underlying theories, and Sections [2.5 through [2.§ report empirical
findings designed to test which theories best fit the data. Section[2.9|presents evidence

on the global household debt cycle, and Section [2.10] concludes.

2.2 Data and Summary Statistics

2.2.1 Data

We build a country-level unbalanced panel dataset that includes information on house-
hold and non-financial firm debt to GDP, national accounts, unemployment, profes-
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sional GDP forecasts, credit spreads, and international trade. The countries in the
sample and the years covered are summarized in Table of the appendix. The
data are annual and range from 1960 to 2012, providing over 900 country-years and
an average time series dimension of 30 years before taking differencesﬁ Details on
variable definitions and data sources are provided in the data appendix. Here we
describe the key variables measuring household and non-financial firm debt.

We measure the level of household and non-financial firm debt as the household
debt to GDP ratio and non-financial firm debt to GDP ratio, and we refer to these as

F

DHH D . . . .
dif" = =i— and dfj = 3%, respectively. Likewise, we measure the change in household
1t 1t

and firm debt from year ¢ — k to year t as Apd?H and Apd%. The household and non-
financial firm debt measures, D and D*, are defined as the outstanding levels of
credit to households and non-financial corporations from the Bank for International
Settlement’s (BIS) “Long series on total credit to the non-financial sectors” database.ﬂ
The BIS credit data is intended to capture total credit to households and firms in the
economy, including credit financed by domestic and foreign banks as well as non-bank
financial institutions. Credit is defined as loans and debt securities (bonds and short-
term paper). This definition of debt is thus broader than measures based on bank
lending used in recent work by [Schularick and Taylor| (2012) and Jorda et al.| (2014a)),
but only allows us to work with shorter time series for many countries. Outstanding
credit is measured at the end of the fourth quarter in a given year.ﬂ

The BIS credit series are drawn from individual country sectoral financial accounts

(flow of funds) and are fairly comparable across countries (see [Dembiermont et al.

4 After differencing and relating the changing in debt between ¢t —4 to t — 1 to growth from ¢ to ¢ + 3,
as we outline below, the average size of the time dimension is 23 years.

>The series on credit to households and non-financial firms are available for 34 countries. We exclude
China, India, and South Africa, as the decomposed credit series only start in 2006 for China and
South Africa and 2007 for India. We also exclude Luxembourg, as the data on non-financial firm
credit for Luxembourg is highly volatile, with changes of similar magnitude as annual GDP in some
years.

6The BIS database provides credit aggregates at a quarterly frequency. In some cases the quarterly
values are interpolated based on annual financial accounts.
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(2013)). In some cases where financial accounts are not available, total credit is prox-
ied with domestic bank credit and cross-border bank credit, which generally does not
capture off-balance-sheet securitized lending or lending by non-bank financial insti-
tutionsﬂ Changes in the underlying data source, measurement, or coverage induce
breaks in the series, so we use the break-adjusted series provided by the BIS. Since
the breakdown of credit by borrowing sector is usually only available from financial
accounts, the majority of our sample is based on consistent information from financial

accounts.

2.2.2 Summary statistics

Table displays summary statistics for the change in total private, household, and
non-financial firm debt to GDP, as well as the other variablesﬁ Our empirical analysis
uses both the level of debt to GDP in panel VARs and changes over three years in
a single equation estimation framework. Table shows that total private sector
debt to GDP, df"*®¢  which is the sum of household and non-financial firm debt,
has been increasing by 3.11 percentage points per year on average, with household
debt to GDP increasing slightly more quickly than non-financial firm debt. The
change in non-financial firm debt is about two times as volatile as household debt,
and both series are reasonably persistent. Other patterns documented in Table are
consistent with the small open economy business cycle literature. Total consumption
expenditure is approximately as volatile as output, while durable consumption and
investment are about 2.8 and 3.6 times as volatile as output, respectively. Imports

and exports are roughly four times more volatile than output.

"This issue is more common in earlier years and especially for the longer series on total credit to the
non-financial private sector, since the sectoral breakdown is usually only provided by the financial
accounts (see Dembiermont et al.| (2013]) for details on the construction of the BIS database).

8With the exception of the serial correlation, all statistics are computed by pooling observations
from all countries. The serial correlation is a weighted average of the serial correlations for each
country, with the underlying number of observations for each country as weights.
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2.3 Household Debt, Firm Debt, and Economic

Growth

We begin by documenting several facts about the relation between household debt,
firm debt, and economic growth. We focus initially on the full dynamic relation

between debt and growth, and then we move to single-equation specifications.

2.3.1 Full dynamic relation

The full dynamic relation between debt and GDP growth is most easily seen in a
recursive VAR specification with impulse responses from a Cholesky identification
scheme. We want to be clear from the outset that the VAR analysis is not meant to
identify causal patterns. It is only meant to describe the dynamic relation between
the three variables of interest.

More specifically, we estimate a VAR in the level of household debt to GDP, non-
financial firm debt to GDP, and log real GDP, Y;; = (yu, d%, d#). We normalize
the debt variables by one-year-lagged GDP to avoid capturing innovations to GDP
in the debt equations.ﬂ It is important to normalize debt so that d* and df refer
to debt normalized by the size of the economy. In theory, it is the growth of debt
relative to the size of the economy that matters. The danger in not normalizing debt
is that episodes of large real debt growth from a small base can appear large without
being economically meaningful.

The VAR in levels with country fixed effects is given by

p
AY;  =a; + Z ;Y j + €,

J=1

9The results are qualitatively and quantitatively similar if we normalize by same-period GDP.
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where a; is a vector of country fixed effects and €;; is an n x 1 vector of structural
shocks with Eleel,| = I, E[e€)] = 0 for s # ¢, and [ is the identity matrix. We set
p = 5 based on the Akaike Information Criterion. The reduced form representation

can then be written as

P
Y =c;+ Z 0; Yi—j + uy, (2.1)
j=1
where we define S = A7!, ¢; = Sa,, d; = Say;, and u;; = Sey is the vector of reduced
form shocks with covariance matrix E[u,uj,] = SS" = X. The matrix S maps the
structural shocks into the reduced form residuals. We identify the structural shocks
through Cholesky decomposition, with real log GDP ordered first, followed by non-
financial debt to lagged GDP, and household debt to lagged GDP, but the shape of
the impulse responses is not sensitive to the ordering in this context.

We estimate the reduced form VAR on the full sample and employ an iterative
bootstrap procedure to correct for potential Nickell bias from the inclusion of country
fixed effects a;. The bias-corrected reduced form VAR estimates are only slightly dif-
ferent from the OLS estimates, and none of the results we present are sensitive to this
procedureﬂ Dashed lines around the impulse responses are 95% confidence intervals
computed by resampling cross-sections of the residuals using the wild bootstrap. The
95% confidence intervals thus account for contemporaneous cross-country correlation
in the residuals.

We show three impulse responses from the VAR in Figure E The left panel of
Figure shows the response of household debt to a shock to itself. This gives us a
sense of the length of a “credit boom” in the data. After a shock to itself, household

debt continues expanding for three years until peaking, and then it reverts. The

10We do not expect the bias to be severe, as the average sample length in the VAR is 25 years.
Figure [B:1.1]in the appendix compares the IRF for the original and bias-corrected VAR, showing
that the bias is small in this context.

T All nine impulse response functions are shown in appendix Figure
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reversion is substantial, with household debt returning to its initial level by 5 years
after the peak of the boom. Given that household debt increases for three to four
years after a shock, the single equation analysis we employ below focuses on the rise
in household debt over a three year period.ﬁ

The middle panel shows the response of real GDP to a positive shock to household
debt. An increase in household debt initially increases GDP. But the boost to GDP
proves to be short-lived, as GDP eventually declines just as household debt begins
to decline. Five years after the original shock, GDP has returned to the same level
where it beganﬂ We refer to the effect of the household debt shock on subsequent
GDP from t = 3 to t = 6 as the medium-run effect of a rise in household debt on
growth and label this as effect A in Figure [2.1]

From six years to ten years after the original household debt shock, the decline
in GDP is large enough that it brings real GDP to a level lower than its starting
point, as indicated by the letter B in Figure 2.1l This long-run lower level of GDP
is an interesting result from the VAR, but it is not the focus of our study. For both
theoretical and statistical reasons, we focus on the medium-run impact of household
debt on GDP (effect A) instead of the longer run impact (effect B). From a theoretical
perspective, the most relevant models we discuss in Section [2.4] are about the effect of
credit shocks on business cycle fluctuations, not long run growth.ﬂ From a statistical
perspective, it is difficult to precisely measure the long-run impact of a credit shock
on GDP. The standard errors of estimates of the GDP response to the initial shock

increase with the horizon following the shock.

12Many other researchers have used a three to four year horizon of private credit changes to examine
the effect of credit expansion on outcomes, e.g., [Mian and Sufi| (2014a)), King (1994])), [Baron and
Xiong| (2017)), |[Jorda et al.|(2014a)). We believe we are the first to justify this horizon in a VAR
setting.

13The IRF has the same general shape when the VAR is estimated in first differences (Figure m
in the appendix). One notable difference is that the medium-term response of log output to a
household debt shock is more negative for the VAR in differences.

14Research by |Charles et al.| (2015), Borio et al.| (2016), and |Gopinath et al.| (2015) suggests that
debt booms may distort human capital accumulation and resource allocation in such a manner
that reduces even longer run output, but this is not the focus of our study.
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The right panel shows the impulse response of GDP to a positive shock to non-
financial firm debt. Firm debt leads to an immediate negative effect on GDP as
opposed to household debt which initially boosts GDP. The negative effect of a rise
in firm debt on GDP is realized more quickly compared to the effect of household debt,
and the effect of a rise in firm debt reverts after five years. As we will show below,
firm and household debt shocks have statistically distinct effects on GDP growth in
the short and medium run.

In Table 2.2) we utilize an alternative regression framework to illustrate the full
dynamic relation between GDP growth and changes in household and firm debt. Let
yir be log real GDP, a; be country fixed effects, Az refer to the change over three
years, and d# and df be household and firm debt to GDP ratios, respectively. Table

reports estimates of the following regression:

AsYirrr = 0 + 5HHA3dg£{1 + 5FA3d5_1 + Uig ke

for k = —1,0,....,5. In other words, we fix the right hand side variable to be the
change in household debt from four years ago to last year, and we vary three-year
output growth on the left hand side from being contemporaneous to further into the
future. For example, with k = 4, By would be the effect of a rise in the household
debt to GDP ratio from four years ago to last year on growth from next year to four
years into the future.

As column 1 of Table[2.2]shows, the rise in household debt over a three year period
is contemporaneously positively correlated with growth. However, as we examine
output growth further into the future, the correlation goes from being positive to
negative. In contrast, the rise in firm debt is negatively correlated with GDP growth
in the short-run, but as we extend the horizon for examining output growth, firm

debt loses predictive power. A test for equality of S and Syy shows that the boom
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and bust pattern is unique to household debt. Relative to a rise in firm debt, a rise in
household debt has a statistically distinct effect, boosting short term growth (column

1) and reducing medium run growth (columns 5 through 7)/7]

2.3.2 Robustness using Jorda local projections

How robust is the dynamic relation shown in Figure and Table To answer
this question we estimate impulse responses using Jorda| (2005) local projections. Rel-
ative to a VAR, impulse responses from local projections are well suited for assessing
robustness of the dynamic relation, as they have been found to be more robust to
misspecification, easily allow for the inclusion of control variables, and allow for in-
ference directly on the estimated impulse responses. The local projection impulse
responses to household and firm debt shocks are given by the sequence of coefficients

{B}}HJ, Bﬁl} estimated from the following specification, for h =1, .., 10:

5 5 5
j=1

J=1 J=1

where d/f"; and d};_; are nominal household and non-financial firm debt, respectively,
both scaled by one period lagged nominal GDP.

We conduct two robustness tests using Jorda local projections: (1) inclusion of
a time trend and (2) exclusion of the Great Recession. Controlling for a time trend
ensures that the household debt estimate does not simply reflect a combination of the
secular expansion in private credit over the past four decades (Jorda et al.| (2014al))

and the gradual decline in GDP growth in developed economies over the same period.

We exclude the Great Recession because it was preceded by an unprecedented increase

15We utilize an alternative methodology for testing whether firm and household debt shocks have
distinct effects on output growth in Figure of the appendix. We plot estimates from Jorda
local projections comparing the effects of a shock to household debt versus firm debt on annual
growth rates from 1 to 10 years after the shock. The effect of a household debt shock on the
annual GDP growth rates is statistically significantly more negative than the effect of a firm debt
shock in years 3, 4, 5, and 6 after the shock.
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in household debt in advanced economies, and we want to test whether the effect of
household credit expansions is explained entirely by recent experience.

The top left panel of Figure presents the baseline test without controls, along
with 95% confidence intervals computed using standard errors dually clustered on
country and year. The baseline estimates reveal a dynamic pattern similar to the
impulse responses functions from the VARE The second and third panel of the top
row estimate the Jordd projections with inclusion of a time trend and excluding data
points after 2006, respectively. The far right panel of the top row both includes a
time trend and excludes the Great Recession.

Inclusion of a time trend does little to alter the main finding. Excluding the Great
Recession does not eliminate the boom and bust pattern associated with household
debt, but the effect of an increase in household debt no longer leads to a lower level
of GDP ten years after the initial shock. A specification that both includes a time
trend and excludes the Great Recession yields estimates similar to only excluding the
Great Recession.

The two right panels of the top row of Figure [2.2|show that the long-run lower level
of GDP after a positive shock to household debt shown in Figure |2.1]is not robust to
exclusion of the Great Recession period. As mentioned above, this long run effect is
not the focus of our study. Instead, we focus on the decline in growth from the peak
of the household debt boom (¢t = 3 in Figure [2.2)) to three years later (¢ = 6 in Figure
2.2)). This decline is present even if we exclude the Great Recession and include a
time trend, and we will show below that the decline is statistically significant at the

one percent confidence level.

16In contrast to the orthogonalized impulse responses from the VAR in Figure the local projection
impulse responses in Figure [2.2] are responses to the reduced form shocks. The fact that the
responses to the orthogonalized (e;;) and reduced form shocks (u;;) are quite similar squares with
the observation that the results are not sensitive to the assumed causal ordering in the Cholesky
decomposition.
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In Figure [2.2] we also report coefficients from estimation of Jordd projections in
first differences. More specifically, the bottom row shows the estimates of {5}, ,, 6., }

from:

5
Apyirrn-1 = aff + Xy I" + Z Bir * Adi

=1
5 5
h h h
+ Z By * Adjy_; + Z 05 * AYir—j + Ugg i1,
j=1 j=1

for h =1,...,10. The results from the first difference specifications are similar to the
level specifications. The baseline effect shows that an increase in household debt leads
to an increase and then subsequent decrease in output growth. The long run negative
effect is strong when we include the Great Recession but weaker if we exclude it. In
all eight panels of Figure 2.2] a rise in household debt predicts a decline in output

growth from ¢t = 3 to t = 6.

2.3.3 Single equation estimation

The dynamic relation above shows that an increase in household debt predicts a
decline in output growth in the medium run. The local projection impulse response
in the top left panel of Figure implies that a unit shock to household debt leads to a
medium-run change in log output from ¢ = 3 to ¢t = 6 of -0.42 (standard error of 0.11).
The corresponding effect on growth for a unit shock to firm debt is 0.03 (standard
error of 0.06), and we can easily reject the hypothesis that firm and household debt
have similar medium run effects on growth.

To further explore this result, we turn in this sub-section to estimation of single

equation specifications of the following type:
Asyirrs = a; + BunDadiy ™ + Brlady,_; + Xio o+ e, (2.2)
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where Azdf# and Azdf,_, are the change in household and firm debt to GDP ratios,
respectively, from four years ago to last year. We choose to focus on the change in
debt from four years ago to last year as the main right hand side variable for two
reasons. First, the impulse response function of household debt to itself shown in
Figure [2.1] suggests that a shock to household debt leads to a three to four year rise
before reverting. Second, we lag the change by one period to ensure that professional
forecasters have seen the rise in debt when making their forecast, which will be
important when we discuss forecast errors below.

The vector X;; includes additional control variables such as several lags in the
dependent variable to ensure that mean-reversion in GDP growth is not responsible
for the results. Our baseline specification does not include year fixed effects, but
we explore them in detail in this sub-section and in Section 2.9, We dually clus-
ter standard errors on country and year to account for within country correlation
and contemporaneous cross-country correlation in the error term. In particular, this
accounts for within country correlation induced by overlapping observations.

Table [2.3| presents estimates of equation . Column 1 sums household debt
and non-financial firm debt and uses the overall change in private debt to GDP on
the right hand side. Columns 2 through 4 separate out the two components of total
private debt. There is a significant negative correlation between changes in private
debt and future output growth. Moreover, at this horizon, the negative correlation is
driven by the increase in household debt (column 4), and the difference between the
household and firm debt coefficients is statistically significant at the 1% level. The
magnitude of the negative correlation is large, with a one standard deviation increase
in the change in household debt to GDP ratio (6.2 percentage points) associated with
a 2.1 percentage point lower growth rate during the subsequent three years.

Figure [2.3] shows the scatter plot of the regressions shown in columns 2 and 4

of Table [2.3] labeling each country-year in our sample. There is a strong negative
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relation, and this relation is not driven by outliers. Moreover, the relation is non-
linear, a point which we return to in Section 2.7 Ireland and Greece during the
Great Recession show up in the bottom right part of the scatter plot, but several
other episodes including Finland from 1989 to 1990 and Thailand during the East
Asian financial crisis also help explain the robust correlation. Panels b and ¢ show the
partial correlation between future output growth and the change in household debt
to GDP and non-financial firm debt to GDP ratios, respectively. As already shown
in column 4 of Table 2.3] the partial correlation is negative for household debt, but
flat for non-financial firm debt.

Column 5 of Table includes lagged one-year GDP growth variables over the
same period as the change in debt, Ay; 1, Ay;r—o and Ay;;_3. The estimate of BI’} 18
robust to the inclusion of lagged GDP growth controls, which shows that this result
is not driven by some spurious mean reversion in the output growth process. Column
6 adds the change in government debt to GDP over the same period on the right
hand side. A rise in government debt to GDP is associated with moderately stronger
growth over the following three years, but the coefficient is small and not statistically
signiﬁcant.ﬂ

Columns 7 and 8 explore whether household debt is simply a proxy for periods in
which a country accumulates net foreign liabilities. This is an important issue because
theoretical models differ on whether gross debt burdens within a country matter, or
simply the net financial position of a country vis-a-vis the rest of the world. As
column 7 shows, the rise in net foreign liabilities does not predict subsequent GDP
growth once household debt is taken into account. Column 8 shows that there is
perhaps an amplifying effect: the rise in household debt has a stronger negative

effect on subsequent GDP when the country has simultaneously increased net foreign

ITThis result is true at all horizons between one and five years.
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liabilities. However, even countries that have not increased net foreign liabilities
during the household debt expansion see a decline in subsequent output growth.

In Figure of the appendix, we report coefficients from estimating equation
separately for each country. The coefficient on the household debt to GDP
ratio is negative for twenty-four of the thirty countries in our sample, and none of
the country coefficients is significantly positive with the exception of Turkey. The
cross-country average of the estimates is -0.36 and the precision weighted average is
-0.40.

Tables and provide robustness checks on sample selection, standard er-
rors, and functional form of our debt variables. Column 1 of Table performs a
robustness check by only using non-overlapping years for the left-hand-side variable
to ensure that our findings are not driven by repeat observations. The estimate and
standard errors are similar. The combination of country fixed effects and lagged de-
pendent variables as controls introduces a potential “Nickell bias” in estimation of
equation . The bias is likely to be small given the relatively long average panel
length of 23 years in our sample. Nonetheless, column 2 uses the |Arellano and Bond
(1991) GMM estimator for the sample in column 1 and shows similar results. The
Arellano-Bond estimator uses all the lags of three-year GDP growth as instruments
for Azy;;_1, and we also instrument AzdZf and Asdf; | with their (three-year) lag.
As another check, column 3 estimates equation ([2.2)) without country fixed effects.
The coefficient estimate on the change in the household debt to GDP ratio is similar.

Up to this point we have reported standard errors that are robust to correlation
in the errors within countries over time and across countries in a given year. Column
4 reports standard errors that allow for arbitrary residual correlation across countries
in proximate years, as well as within a country over time. Specifically, we apply the

panel moving blocks bootstrap (Gongalves| (2011])), which re-samples the data using
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the moving block bootstrap on the vector containing all countries in a given year[™|
These more conservative standard errors yield a similar but slightly lower t-statistic
for the household debt estimate of ¢ = —4.02, compared to t = —4.31 from two-way
clustered standard errors.

Columns 5 and 6 report estimates with inclusion of a time trend and year fixed
effects, respectively. Inclusion of a time trend or year fixed effects reduces the esti-
mated coefficient on the rise in household debt by one-third, but the estimate remains
statistically significant at the one percent level. We believe inclusion of year fixed ef-
fects may be over-controlling because of evidence of a global household debt cycle,
and we will return to this point in Section [2.9|

The specification reported in column 7 of Table [2.4] uses an alternative definition
of growth in debt by scaling the change in household debt and non-financial firm debt
from four years ago to last year with GDP from four years ago (i.e., for household

HH DHH _pHH . . . .
debt, Asdj;”, = —“#=—"=*). The coefficient estimate is unchanged, showing that

=
our results are not driven by spurious movement in the denominator of the debt to
GDP variable. In all specifications in Table [2.4] the difference between the estimated
coefficients on the rise in household debt and firm debt is statistically significant at
the five percent level or better.

In Table 2.5 we explore the coefficient estimates when limiting to sub-samples.
Columns 1 and 2 show that the Sy estimate is larger in absolute value for developed
economies (-0.37), but the relation is also strong for emerging market economies (-
0.24). The estimations reported in columns 3 and 4 exclude the post-1995 period and
the post-2006 period, respectively. The coefficient estimates show that the boom and
bust cycle around the Great Recession is not uniquely responsible for the negative

effect of a rise in household debt on subsequent GDP growth. The estimates reported

in columns 5 and 6 focus on the pre-Great Recession period with inclusion of either a

8We report standard errors for the block length that produces the highest standard errors. This
leads to a block length of I = 3 years.
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time trend or year fixed effects. The coefficient estimate on the change in household
debt remains negative and statistically significant at the one percent level, but the
magnitude is smaller. Compared to our baseline estimate of -0.33, inclusion of year
fixed effects and removal of the post-2006 data reduces the estimate by one-half.
The analysis in Table [2.5] also reveals that the difference between the estimates on
the change in household and firm debt is smaller in certain sub-samples. For example,
the difference between the two coefficient estimates is only marginally statistically
significant for emerging economies. While the difference is statistically significant in
the sample that excludes the Great Recession, it is not significant in the sub-sample
that focuses on pre-Great Recession data and includes either a linear time trend or

year fixed effects.

2.3.4 What happens during the boom?

What happens to the real side of the economy during household debt booms? We
address this question in Table which examines the contemporaneous correlation
between consumption, investment, and the trade balance with changes in household
debt to GDP ratios. As it shows, periods when household debt rises are associated
with an increase in the consumption to GDP ratio. The rise in the consumption to
GDP ratio is not only driven by durables: there is a rise in both the consumption of
non-durables and services as well. In contrast, the investment to GDP ratio is flat
during household debt boom.

Household credit booms are negatively associated with changes in both the net
export and current account to GDP ratio (columns 6 and 7). A country increases
its imports relative to exports as household debt rises. What types of goods are
imported? Columns 8 shows that the share of total imports that are consumption
goods increases, while there is no such equivalent increase in the consumption share

of export goods (column 9).
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2.4 Theory

The results in the section above reveal a robust negative correlation between a three
to four year change in household debt and subsequent economic growth. But why
does household debt expand suddenly? And why might a large increase in household
debt presage subsequently lower economic growth in the medium run? In this section,
we describe existing theoretical models that help answer these questions. We place
the existing models into two broad groups: those in which the increase in household
debt is a result of an increase in credit demand by households, and those in which
the increase in household debt is a result of an increase in credit supply. Within each
category, there are models in which agents have rational expectations and models in
which agents form flawed expectations. We note from the outset that it is unlikely
that increases in household debt are uniquely driven by credit demand or credit
supply shocks, and indeed a credit supply shock may induce an outward shift in
credit demand. But a discussion of the theory can offer insights into which types of

shocks are most important in the data.

2.4.1 Shocks to credit demand

A natural reason for household debt to expand today is anticipation of higher in-
come tomorrow, as in the standard permanent income hypothesis (e.g., Aguiar and
Gopinath| (2007)). The anticipation of higher income tomorrow could be driven by
shocks ranging from technology shocks to natural resource discovery to terms of trade
shocks. Growth in debt in this type of model is driven by higher demand for credit in
response to expected future income growth and a desire to smooth consumption. In
appendix [B.3], we formalize this intuition and we show that increases in debt should

be followed by higher economic growth on average[!”|

9In the international finance literature which uses a representative agent framework in a small
open economy, the rise in debt represents net foreign debt. More broadly, one could introduce
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In addition to predicting higher future growth, positive credit demand shocks while
credit supply remains fixed should be associated with higher interest rates during the
debt boom. |Justiniano et al. (2015)) in particular emphasize this prediction, which
they argue is counter-factual in the United States from 2000 to 2007 when household
debt was rising sharply.

An alternative rational expectations-based explanation for the rise in debt would
be liquidity hoarding in the face of bad news. Households see a negative economic
shock coming, and as a result they borrow aggressively to preserve liquidity and
ride out the storm. This model would yield a negative relation between a rise in
debt and subsequent growth. But households would not consume out of borrowing,
and therefore we would not see a rise in consumption concurrently with the rise in
household debt. We have already shown evidence that consumption rises during debt
booms, which is difficult to reconcile with liquidity hoarding by households.

Another class of relevant models are behavioral or preference-shock based models
in which households suddenly consume more. This could be due to a preference shock
as in Laibson| (1997)) or Barro| (1999), or general over-optimism about the future. In
these models, there is nothing special about debt except that it fuels consumption.
Consumption rises during the boom phase, and subsequent growth may be lower
because of less productive investment policy during the boom or a sharp reversal of
beliefs about the future which triggers the bust.

If credit supply remains fixed, even a shift in credit demand based on flawed
expectations by households should lead to higher interest rates as credit demand rises.
Therefore, a common prediction of all credit demand-shock models, whether they are

based on rational expectations or behavioral factors, is that the rise in household debt

heterogeneity where some agents within a country receive a positive productivity shock and borrow
from other agents in the same economy, which would yield a positive relation between gross debt
in a country and future growth.
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should be accompanied by an increase in interest rates. This is a key prediction we

take to the data in the empirical analysis below.

2.4.2 Shocks to credit supply

An alternative interpretation of credit expansions is that they are driven by credit
supply shocks. A credit supply shock represents a relaxation of lending constraints.
For the same potential borrower and same true risk profile, lenders become willing
to lend more or on cheaper terms. Such a shock is modeled in reduced form by
Justiniano et al. (2015). In their model, the total amount creditors are willing to lend
increases, which leads to higher household debt, lower interest rates, and an increase
in house prices. Schmitt-Grohé and Uribe (2016) model a small open economy and
assume a credit supply shock where the interest rate faced by the economy suddenly
declines. Households boost their consumption of imported goods, and external debt
rises.

But why does credit supply all of a sudden increase? In Favilukis et al. (2015),
there is a sustained influx of foreign capital into the domestic bond market and
a reduction in collateral constraints on mortgages. As a result, the housing risk
premium falls which boosts debt and house prices. |[Justiniano et al. (2015) argue
that the source of the credit supply shock could be increased international capital
flows into a country or a new lending technology that allows the financial sector to
transform more savings into lending. Deregulation of the financial sector is another
potential source. Facing fewer restrictions, the financial sector expands lending for a
given borrower.

Alternatively, credit supply may rise because of behavioral biases of lenders, what
has been called “sentiment” in the literature. Such behavioral biases have been em-
phasized at least since Minsky| (2008]), and they are formally modeled in a number

of recent studies. For example, in |Gennaioli et al. (2012), investors neglect tail risks
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which leads to aggressive lending by the financial sector via debt contracts. In|Land-
voigt| (2016), the lending boom is instigated when creditors underestimate the true
default risk of mortgages. In Greenwood et al. (2016), exuberant credit market sen-
timent boosts lending because lenders mistakenly extrapolate previously low defaults
when granting new loans. [Bordalo et al. (2015) provide micro-foundations for such
mistakes by lenders, which they refer to as “diagnostic expectations.”

How can we distinguish between models in which credit demand shocks versus
credit supply shocks play the larger role? In credit-supply shock models, periods of
rising household debt should be associated with low interest rates, which is in direct
contrast to the credit-demand based models. Also, if credit rationing is an important
aspect of financial markets, then a credit supply-induced increase in household debt
should be associated with an increase in credit originations for lower credit quality
households or firms that typically are unable to satisfy their demand for credit. If
credit rationing is extreme, an outward shift in credit supply may induce a large shift

in originations toward low credit quality borrowers and a rise in interest rates.

2.4.3 What causes growth to decline?

We have so far focused on explaining the rise in household debt. But what is the
shock that leads to lower growth? In “amplification” models, an exogenous negative
shock lowers growth, and the effects of such a negative shock are amplified by the
presence of elevated debt. The negative shock may not be caused by the prior ex-
pansion in debt, but the expansion of debt amplifies the effect of the negative shock
on subsequent growth. This negative shock could be either a financial shock, such as
a tightening of borrowing constraints, or a real economic shock, such as a negative

productivity shock.@ In these models, the negative shock precipitates a decline in

20This is the spirit of models such as Kiyotaki and Moore| (1997)), Schmitt-Grohé and Uribe| (2016)),
Eggertsson and Krugman| (2012), and [Korinek and Simsek| (2016).
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growth regardless of whether the previous increase in debt was due to credit supply
or credit demand.

Alternatively, in the “sentiment” models discussed above, the negative shock that
triggers the bust may not be exogenous. Instead, the original positive sentiment
shock may endogenously lead to an eventual reversal in sentiment. For example, the
model by Bordalo et al. (2015]) generates predictable reversals in credit supply given
the biased expectations formed by investors. As they note, “following this period of
narrow credit spreads, these spreads predictably rise on average ... while investment

7

and output decline ...”. While the exact timing of the reversal is not known, a
rise in credit supply driven by lender optimism eventually reverts as lenders become
pessimistic.

The idea that positive credit market sentiment shocks lead to predictable reversals
is supported by a number of recent empirical studies. |[Krishnamurthy and Muir| (2017)
show that credit spreads appear too low prior to a financial crisis, and the crisis is
triggered when spreads rise suddenly. Using data on the United States from 1929 to
2013, |Lopez-Salido et al.|(2017) show that a sudden rise in credit spreads is predictable
given the low spreads that precede it. Further, |Baron and Xiongl (2017) show that
expansions in private debt predict a crash in bank equity prices. These models are
also consistent with the left panel of Figure [2.1; a rise in household debt predicts a
reversal in household debt from 3 to 7 years after the initial shock.

Regardless of why the credit boom ends, economic growth may be depressed when
it ends due to a number of factors. A disruption in the financial system is an im-
portant factor, and such evidence is provided by Krishnamurthy and Muir| (2017)
and |Lopez-Salido et al.| (2017). An additional source of depressed economic growth
is the presence of nominal rigidities. The model by [Schmitt-Grohé and Uribe, (2016))
assumes downward wage rigidity and a monetary policy constraint due to a fixed

exchange rate. The negative credit supply shock in their model is the reversal of a
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temporary interest rate decline in a small open economy, which causes domestic de-
mand for non-tradables to fall. However, the combination of downward wage rigidity
and restricted monetary policy prevents real wages from falling, resulting in unem-
ployment and decline in output. If the country could run its own monetary policy, it
could boost investment and consumption through lower interest rates and boost net
exports through a weaker currency and lower real wages.

A related but separate rationale for a decline in economic growth is provided by
Eggertsson and Krugman (2012) and Korinek and Simsek| (2016)). These are closed
economy models where the negative shock is a tightening of borrowing constraints
faced by the impatient consumer. The authors show that if debt levels are sufficiently
high, the deleveraging shock will tip the economy into a zero lower bound constraint
and recession. The fixed exchange rate in the open economy models plays a similar
role as the zero lower bound constraint in the closed economy models: both reduce
the ability of monetary policy to lower interest rates to help boost demand. The
zero lower bound argument also implies non-linearity in the effect of household debt
booms on subsequent growth. The economic downturn must be severe enough to
force equilibrium interest rates to be negative. As a result, especially large increases
in household debt will trigger especially severe economic downturns ]

Given the presence of these ex post constraints in the models of [Schmitt-Grohé
and Uribe (2016) and Korinek and Simsek (2016), households do not internalize the
negative macroeconomic consequences of their borrowing during the boom phase due
to aggregate demand externalities. When choosing how much to borrow during the
boom, a given household does not internalize that its lower consumption during the

bust affects the income of other households. As a result, the economy during the boom

21There are other studies that share some of the features detailed here, including Martin and Philip-
pon| (2014)) and |Guerrieri and Lorenzoni| (2015)). There are additional models based on pecuniary or
fire sales externalities that focus on the potential for excessive leverage among non-financial firms.
Examples include [Shleifer and Vishny| (1992)), Kiyotaki and Moore| (1997)), [Lorenzoni (2008)), and
Davilal (2015]). Pecuniary externalities can also amplify the effect of household debt, especially for
collateralized borrowing such as mortgages.
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phase in these models is characterized by “excessive” borrowing; the social planner
would choose lower borrowing because she internalizes the negative aggregate demand

externalities during the bust of excessive debt during the boom.

2.5 Interest Spreads and Riskier Borrowers

Several of the results from Section 2.3] are difficult to reconcile with standard models
in which movements in credit demand are the fundamental shock leading to a rise
in household debt. In particular, in rational expectations-based credit demand shock
models, it is difficult to explain why a rise in household debt systematically predicts
a decline in subsequent growth. In this section, we explore interest rates on house-
hold debt, where credit demand and credit supply shock-based models have opposite
predictions. We also examine measures of credit supply based on the credit quality

of borrowers during the boom.

2.5.1 Mortgage spreads in a VAR setting

The VAR evidence shown in Section above provides a natural setting to explore
how interest rates evolve during household debt booms. In the analysis below, we
define the mortgage-sovereign spread, MS spread, as the difference between the in-
terest rate on mortgage loans and the 10-year government bond in a country. We
develop a Proxy SVAR approach based on Mertens and Ravn| (2013)). The idea of
such an approach is to use the MS spread as an instrument for the rise in household
debt. The “first stage” in this approach is showing that a rise in household debt is
systematically related to low interest rate environments, and then the “second stage”
is to show that these low interest rate environment-induced increases in household

debt lead to lower subsequent output growth.
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Recall the reduced form VAR representation from Section [2.3}

P
Y =c;+ ZéjYitfj +uy,  uy = Sey.

j=1

Formally, the identification of a credit supply shock to household debt amounts to
identifying the third column of S, which we denote s and partition as s = (s*%, s3)’.
An external instrument Z; is valid to identify a credit supply shock if E[Z;€}] # 0
and E[Zitegt] = 0,7 = 1,2. The first condition requires that Z;; is correlated with the
household credit supply shock €2,. The second condition states that it is uncorrelated
with shocks to the non-financial firm debt and GDP equations, such as productivity
shocks.

Given these assumptions, the Proxy VAR estimation is as follows: First, we use
OLS to estimate the reduced form VAR residuals u;; of the system from Section
. We then regress the residuals of the household debt equation (u3) on the MS
spread instrument. If the coefficient on the MS spread instrument in this regression
is negative, it implies that unexplained increases in household debt from the VAR are
related to low interest rate environments, which would support the argument that
credit supply shocks are the more important driver of increases in household debt.

In the second stage, we estimate the ratio 581—52 from the 2SLS regression of u}/

on v}, using the MS spread instrument Z;. Here, s* is the response of uz; to the
credit supply shock €3, and s'2 is a vector that contains the response of (s, Uit )’
to the credit supply shock. This step isolates variation in the non-financial firm
debt and GDP equation residuals that is driven by credit supply shocks to household
debt. With an estimate of 551—32 in hand, we can then identify s3 using the additional
restrictions imposed by the reduced form variance-covariance matrix .

As in any macroeconomic setting, it is difficult for a potential instrument to con-

vincingly satisfy the exclusion restriction. In our setting, it may be that the decline
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in the MS spread has an effect on subsequent output or firm debt independent of its
effect on household debt. However, most alternative channels through which the MS
spread affects subsequent growth would have the opposite sign of what we find here:
a decline in the interest spread should occur in expectation of improved household
income prospects coming from stronger growth. In other words, the omitted variables
associated with a decline in the MS spread would likely lead to stronger subsequent
growth. This argument suggests that the estimates we provide are conservative in
quantifying the negative effect of credit supply shocks on subsequent growth@

Table presents regressions of the reduced form VAR residuals for household
debt and non-financial firm debt on the MS spread instrument. We estimate the VAR
on the full sample, but identify the credit supply shock using the subsample where the
MS spread is not missing, as in |Gertler and Karadi (2015).@ The regressions in Table
use the MS spread directly (columns 1 and 3) and an indicator that equals one if
the within-country standardized MS spread is below the sample median (columns 2
and 4).

Columns 1 and 2 show the first stage and reveal that a low MS spread is statis-
tically significantly correlated with a higher household debt reduced-form residual.
The F-statistics are 11.3 and 9.8 for the MS spread and low MS spread instruments.
This is compelling evidence in favor of models in which credit supply shocks are on
net more important than credit demand shocks. Booms in household debt that are
“unexplained” by GDP growth and non-financial firm debt are systematically related

to low interest rate environments.

22This would be consistent with the MS spread being an “imperfect instrumental variable” (Nevo
and Rosen| (2012)) that leads to conservative estimates. A similar argument can be made for
the OLS estimates. Since credit demand shocks from higher anticipated future income generate
a positive relation between household debt expansion and subsequent growth, the OLS estimate
of the effect of a credit supply shock in Section [2.3] is biased upward by omitted credit demand
shocks.

ZThe reduced form VAR is estimated on 752 observations and identification using the MS spread
uses 580 of these country-years.
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Further, the results in columns 3 and 4 show that the low MS spread is uncor-
related with the residual from the firm debt equation. While this is not conclusive,
it does help strengthen the exclusion restriction assumption; low MS spread environ-
ments boost household debt, but do not seem to affect firm debt directly.

In the analysis that follows we rely on the low MS spread indicator variable as our
instrument Z; because we primarily want to capture positive shocks to credit supply.
We do not want to capture large spikes in the MS spread that capture recessions and
periods of financial distress /]

Figure [2.4] presents the responses to a household credit supply shock identified
using the low mortgage spread indicator. As we saw in column 2 of Table a
low mortgage spread predicts a positive household debt equation residual. Figure
[2.4] shows that a one unit shock to household debt identified using the low mortgage
spread instrument raises output by a small 0.05% on impact. Output then rises for
two periods, before reversing and falling sharply for several periods. The general
shape of the output response from the Proxy SVAR mirrors the response using the
Cholesky scheme shown in Section [2.3] In particular, a low MS spread induced rise in
household debt is followed by a growth slowdown in the medium runf’| An increase
in household debt driven by an increase in credit supply is associated with lower

subsequent GDP growth.

2.5.2 Cross-sectional analysis

In this section, we examine the experience of the Eurozone and countries prior to the
Great Recession to show in a cross-sectional setting the relation between the inter-
est spreads, household debt changes, and economic growth. We first show that the

decline in the sovereign spread relative to U.S. Treasuries can be a useful proxy of a

24Gee |Gilchrist and Zakrajsek| (2012) and Krishnamurthy and Muir| (2017) for an analysis of the
impact of spikes in corporate credit spreads on economic activity.

%5In experiments using the raw MS spread and other cutoffs for a “low” MS spread indicator, we
find that the shape and level of the IRF are generally similar the results shown in Figure
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credit supply shock for the Eurozone in the years leading up to the Great Recession.
The introduction of the euro led to a convergence of sovereign spreads between the
Eurozone core and peripheral countries because of decreased currency and other risk
premia. This in turn translated into an increase in credit supply in peripheral coun-
tries, who disproportionately benefited from converging sovereign spreads.@ We use
the convergence in sovereign spreads over 10 year U.S. Treasuries as an instrument
for household debt expansion across eurozone economies in a two stage least squares

(2SLS) estimation:

A02_07df]H = O[f + /Bf * Z; + U{ (23)

A07—10yi = O[S + BS % ACZ{{H + Uf (24)

Columns 1 through 4 of Table and Figure [2.5] confirm this narrative using
the decline in the real spread from 1996 to 1999 between a Eurozone country’s 10
year government bond and that of the United States as the credit supply shock z;
in equation . Countries that saw the largest decline in their real sovereign yield
spread from 1996 to 1999 saw the strongest expansion in household debt to GDP
from 2002 to 2007 (column 2)@ The top left panel of Figure shows a strong
first stage, with the change in the sovereign spread explaining 52.6% of the variation
in the change in the household debt to GDP ratios from 2002 to 2007. The rise in
household debt predicted by the interest rate convergence, in turn, predicts a more

severe recession from 2007 to 2010 (column 3).

26Changes in the sovereign yield spread are often due to changes in the risk premia (Remolona et al.
(2007) and [Longstaff et al.|(2011)), and some recent evidence from the European Union suggests
that changes in the sovereign spread have an independent effect on domestic credit supply to firms
and households (e.g., Bofondi et al. (2013)).

2TThe result is similar if we consider the rise in household debt to GDP from 1999 to 2007. The fall
in spreads does not, however, predict stronger growth in government debt to GDP ratios in this
sample of 12 economies.
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Some caution is warranted in interpreting these results. The decline in interest
spreads in peripheral European countries from 1996 to 1999 affected these economies
through channels other than household debt expansion. Some of these alternative
channels push the opposite direction of our result: for example, lower spreads may
have fueled productive investment which would boost long-term growth. However,
if lower spreads misallocated resources toward unproductive industries (e.g., (Charles
et al. (2015), Borio et al.| (2016]), and |Gopinath et al.| (2015)), then the worse per-
formance of peripheral European countries during the Great Recesion may be due to
factors other than household debt expansion alone.

In columns 5 through 8 of Table and Figure (b), we consider the spread
between mortgage loans and 10-year government bond (MS spread) as a credit supply
shock to household debt in a broader sample of countries during the 2000s boom.
We use the decline in the MS spread from 2000 to 2004 as the instrument z;, as
spreads bottomed between 2003-2005 in most countries. Column 6 shows a strong first
stage, with lower spreads predicting significantly stronger household credit expansion.
Countries like Spain, Denmark, and Portugal saw both the largest declines in the MS
spread and the largest increases in household debt (top left panel of Figure 2.5(b)).
This correlation supports the importance of credit supply in explaining the large
increase in household debt in many countries during the 2000s. Column 7 shows that
this expansion in household debt predicted by the fall in MS spread led to significantly
slower growth from 2007 to 2010.

Overall, both the Proxy VAR evidence and the cross-sectional analysis point to
the following mechanism: a positive credit supply shock (captured in lower spreads)
boosts the household debt to GDP ratio and output growth. However, by three to

four years after the initial shock, growth declines sharply.
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2.5.3 Composition of debt and credit supply

In the presence of credit rationing, an increase in the share of debt being originated
to lower credit quality borrowers may measure a positive credit supply shock more
accurately than a decline in the interest rate. The analysis by |Greenwood and Han-
son| (2013)) captures this intuition. They argue that the share of total corporate debt
issuances by high yield (i.e., riskier) firms is a better measure of credit market condi-
tions relative to interest spreads on corporate dethg] Unfortunately, in our setting,
such a quantity-based measure requires microeconomic data on which households
within a country receive credit, which is not readily available for our large sample of
countries.

However, we can utilize the Greenwood and Hanson (2013]) measure to see how it is
related to household debt booms in the United States. In Table[B.1.2]of the appendix,
we use the high yield corporate bond issuance share as an instrument for household
debt changes. We show that a rise in the high yield corporate bond issuance share is
associated with a rise in household debt, which then subsequently predicts a decline
in GDP growth. Of course, there may be other channels through which heightened
lending to low credit quality firms affect GDP growth. For example, |[Lopez-Salido
et al. (2017) argue that elevated credit market sentiment predicts a credit market
correction, and it is the credit market correction that reduces GDP. However, we
view the evidence in Table A2 as supporting the argument that credit supply shocks,
as opposed to credit demand shocks, are important for explaining why the rise in debt
occurs. We hope future researchers are able to construct quantity-based measures of
credit supply shifts similar to |(Greenwood and Hanson| (2013) for a large sample of

countries.

28Greenwood and Hanson| (2013)) show that a high value of this share predicts low bond returns in
the United States from 1962 to 2008. |[Ben-Rephael et al.[ (2016 find that mutual fund flow shifts
towards high-yield bonds anticipate an elevated |Greenwood and Hanson| (2013)) high yield share,
which suggests that increased investor demand for risky assets drives lending to riskier borrowers.
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2.6 Rational or Biased Expectations?

What is the role of behavioral biases in generating the boom-bust cycle in credit and
growth shown above? We explore this question in this section. More specifically,
in Figure [2.6] we utilize GDP forecast data from the IMF World Economic Outlook
(WEO) and the OECD Economic Outlook publications. The IMF forecasts growth
five years out since 1990 for all countries in our sample, and also has one-year ahead
forecasts for the G7 countries from 1972 onward. The OECD has one year growth
forecasts since 1973 and two year forecasts since 1987 for OECD countries.

The top left panel of Figure [2.6] shows that an increase in the household debt
to GDP ratio from four years ago to the end of last year is uncorrelated with the
forecast of growth over the next three years by the IMF. The bottom left panel shows
the same result using OECD forecasts of growth over the next two years. Neither the
IMF nor OECD adjust their forecasts downward after seeing a rise in household debt
from four years ago to last year.

Of course, we know from Table that the change in the household debt to GDP
ratio from four years ago to last year predicts lower subsequent growth, and so a rise in
household debt to GDP must also predict negative GDP forecast errors. The top and
bottom right panels of Figure [2.6| confirm this result by replacing the growth forecast
of the IMF and OECD with the forecast error. The forecast error is defined as the
difference between realized and forecasted growth. The figure shows that larger in-
creases in the household debt to GDP ratio are associated with overoptimistic growth
expectations and hence negative forecast errors. It is important to emphasize that
the previous rise in the household debt to GDP ratio is already known by forecasters
when they make their forecast.

Table [2.9 confirms these results in a regression setting. The estimates reported
in columns 1 and 2 show that the rise in household debt from four years ago to last

year has no effect on the growth forecasts made by the IMF or the OECD over the
106



next two years. Columns 3 through 7 report coefficient estimates corresponding to
forecast errors for forecasts made by the IMF and OECD one to three years out.
As they show, the rise in household debt from four years ago to last year predicts
forecasting errors. Columns 8 and 9 report the estimates for the pre-2006 period
that does not include the Great Recession. The point estimates are about 2/3 as
large in the pre-2006 period, and the estimate for the IMF forecast error is weaker in
precision.

In Table of the appendix we estimate the same regression but replace the
forecast error with the forecast revision between ¢ and ¢ + 1, and between ¢ + 1 and
t + 2. If forecasts are optimal, then forecast revisions should not be predictable with
information available at the time of the original forecast. But columns 1 through 4
of Table A3 show that lagged increases in the household debt to GDP ratio known at
time ¢ predict several subsequent downward forecast revisions. An implication is that
time t forecasts can be improved by adjusting them downward in response to higher
household debt growth from ¢ — 4 to ¢t — 1. This is true for both IMF and OECD
forecasts. In the appendix (Figure , we also analyze the correlation between
growth forecasts prior to the household debt expansion. We do not find evidence
that forecasters are systematically over-confident about the economy just prior to the
period in which credit expands. Forecasters predict growth quite accurately during
the household debt boom, but then overstate growth significantly as the household
debt boom is close to reverting”

In our view, it is difficult to reconcile the results in Table with rational
expectations-based models, whether they are based on credit demand or credit sup-

ply shocks. We believe the evidence supports the growing body of research showing

29We are not arguing that the IMF and OECD forecasts are bad forecasts in an absolute sense. For
example, the IMF and OECD forecasts do better than the random walk forecast, and they do
a marginally better job forecasting future growth than a forecast based on the panel VAR using
GDP growth, the change in household debt to GDP, and the change in the firm debt to GDP (see
appendix Table . Our central point is that these forecasts could be improved by taking into
account the change in private debt to GDP ratios.
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that market participants fail to understand the negative effects of increases in private
debt (e.g., Baron and Xiong (2017) and Fahlenbrach et al. (2016)). While much of
the previous literature focuses on return predictability, we show that credit booms
predict forecasting errors for output growth.

One important question is: who exactly is making the expectations error? Credi-
tors or borrowers? The errors by forecasters shown above do not answer this question.
As mentioned above, a sudden increase in optimism by borrowers with constant credit
supply should lead to a rise in interest rates during household debt booms, which is
counter-factual. Bordalo et al.| (2015) find that credit market analysts’ forecasts tend
to be too optimistic during booms when spreads are low, which suggests that creditors
are prone to expectational errors from over-extrapolating the recent past.

Another test is to examine whether consumption booms in general lead to lower
future economic growth. We conduct such a test, and report the results in appendix
Table[B.1.4l We find no evidence that increases in consumption predict lower growth.
Neither the change in the consumption to GDP ratio nor the change in the durable
consumption to GDP ratio have predictive power on GDP growth once the change
in household debt is taken into account[’] The power of household debt booms in
predicting lower growth does not merely reflect consumption booms. This provides
further support to the idea that a shift in household beliefs alone is not sufficient to
explain the negative effect of debt booms on subsequent growth: a shift in lender

beliefs seems critical.

2.7 The Role of Macroeconomic Frictions

Theoretical research relating elevated household debt to subsequently lower growth

relies on frictions such as constraints on monetary policy and nominal rigidities to

30We report the durables consumption to GDP ratio as a robustness test given evidence on the
importance of the buildup in durables in explaining the severity of the Great Recession (Rognlie
et al.| (2017))).
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explain the decline in subsequent growth. We present evidence supporting the im-

portance of these frictions in this section.

2.7.1 Non-linearity

First, theories in which macroeconomic frictions play an important role typically
assume that a decline in demand is needed to trigger frictions that lead to a decline
in output. For example, a large decline in demand may require a large reduction in
interest rates, which increases the probability of hitting monetary policy constraints
such as the zero lower bound on nominal interest rates. Rigidity in wages in particular
may be more relevant on the downside, as is assumed in Schmitt-Grohé and Uribe
(2016). As a result, increases in household debt to GDP ratios should be expected to
predict lower subsequent GDP, but a decline in household debt to GDP ratios may
not lead to a rise in subsequent GDP. The non-parametric relation between a change
in the household debt to GDP ratio and subsequent GDP growth in Figure of
Section confirms the presence of such a non-linearity.

Column 1 of Table shows this result in a regression context. We create
indicator variables for whether the country has experienced a rise or fall in household
debt or firm debt, and we interact these indicator variables with the rise in household
debt and firm debt, respectively. As the regression coefficients show, the predictive
power of household debt changes on subsequent output growth comes completely from
situations in which a country sees a rise in household debt. A decline in household

debt does not lead to higher subsequent output growth.

2.7.2 Heterogeneity across exchange rate regimes

A key macroeconomic friction that interacts with nominal rigidity is monetary policy
constraints, which may bind because a country follows a fixed exchange rate regime.

The results reported in columns 2 through 4 of Table show that the negative
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relation is indeed significantly stronger when a country follows a more rigid exchange
rate system. It divides our sample into fixed, intermediate, and freely-floating ex-
change rate regimes using the de facto classification from |[Reinhart and Rogoff (2004))
and updated by [llzetzki et al. (2010)@ A rise in the household debt to GDP ra-
tio predicts the largest decline in growth in fixed regimes, followed by intermediate
regimes, and the predicted decline in growth is smallest for floating regimes@ The
difference between the coefficient estimate on changes in the household debt to GDP

ratio for the fixed and freely floating sample is significant at the 5% level.

2.7.3 Unemployment

Frictions such as wage rigidities predict an increase in unemployment after a rise
in household debt. Table [2.11] replaces GDP growth over the next three years as
the left hand side variable with the change in the unemployment rate over the same
horizon. Column 1 shows that a rise in the household debt to GDP ratio predicts
higher unemployment, and the magnitude is large. A one standard deviation increase
in AzdH (6.2) predicts a 0.82 percentage point higher unemployment rate, which is
one-third a standard deviation of the left hand side variable.

Column 2 shows that the results are robust to adding lagged annual changes in the
unemployment rate to control for any dynamic structurem In contrast to the GDP
regressions, a firm debt expansion does have some predictability for unemployment
at the three-year horizon. This is because changes in unemployment lag changes in

output, and there is a small negative short-run relation between firm debt and growth.

31Fixed regimes cover arrangements with no separate legal tender, currency boards, pegs, and narrow
horizontal bands (coarse code 1 from Ilzetzki et al. (2010)). Intermediate regimes include crawling
pegs, crawling bands, moving bands, and managed floats (coarse codes 2 and 3). We exclude 11
country-years in which the de facto arrangement is classified as freely falling (cases where 12-month
inflation is greater than 40%).

32The volatility of AzdZ# is 7.5, 5.3, and 5.0 in fixed, intermediate, and floating regimes respectively.

33These results are also robust to using only subsample of OECD harmonized unemployment rate
observations, which are more internationally comparable than the series collected using different
methodologies.
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However, at longer horizons such as four or five years, we find that only household
debt predicts higher unemployment.

The rise in unemployment following household debt expansion is strongest in fixed
exchange rate regimes, followed by intermediate and floating regimes. Table
corroborates the evidence presented above that monetary policy flexibility matters

for adjustment.

2.8 House Prices and Other Predictors of Growth

2.8.1 House prices

There is a close connection between household debt and house prices, both from a
theoretical and empirical standpoint. For example, Favilukis et al. (2015)), Justiniano
et al. (2015), and Landvoigt| (2016|) build models in which a change on the lending
side of the market leads to changes in house prices. Further, an extensive body of
empirical research shows that credit supply shocks affect house price movements*”]
In our sample, there is indeed a strong correlation between changes in household debt
and real house price growth. This relation is shown in column 1 of Table 2.12] The
real house price growth variable is the average real house price growth over the past
three years for the country in question.

One potential concern with our results is that independent shocks to house prices
are responsible for the correlation between household debt changes and subsequent
GDP growth. The most likely shock would be a change in beliefs about future house
price growth. But if households suddenly become more optimistic on house price
growth there is no change in credit supply, then the shift outward in the demand

for mortgages would lead to a positive correlation between mortgage spreads and

34Gee for example: Di Maggio and Kermani| (2015), |[Landvoigt et al.| (2015)), [Favara and Imbs| (2015)),
and |Adelino et al.| (2014]).
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changes in household debt. This is counter-factual. In order to be consistent with
the negative correlation between household debt changes and mortgage spreads, the
changes in beliefs about house prices would have to be something about their volatility
or downside risk. Of course, changes in beliefs about downside risk or volatility
of house prices is almost identical to changes in the assessment of default risk on
mortgages by lenders. Therefore, such changes in beliefs could be interpreted as the
source of the shift in credit supply.

To shed light on this issue, columns 2 through 5 of Table add the lagged
change in house price growth to the main regression specification. Both lagged house
price growth and lagged changes in the household debt to GDP ratio predict lower
subsequent output growth, and the coefficient on the change in household debt to
GDP ratio declines slightly. However, the inclusion of time fixed effects or a focus
on the pre-2006 data reveals that the rise in the household debt to GDP ratio is a
more robust predictor of lower subsequent output growth than house prices. In the
horse race between household debt changes and house price growth, household debt
changes appear to win.

An alternative approach is to examine the dynamic relation between household
debt and house prices. In Figure of the appendix, we explore the relation
between house prices and household debt in a bivariate recursive VAR. Interestingly,
while house prices and household debt are strongly positively correlated, the data
show an asymmetry between the effect of house price shocks and household debt
shocks. House price shocks are associated with a gradual rise in household debt to a
permanently higher level that begins roughly four quarters after the shock to house
prices. Household debt shocks, in contrast, lead to a large and immediate increase

in house prices, followed by substantial mean reversion starting roughly 4 years after

the shock to household debt.
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The impulse response of house prices to a household debt shock is consistent with
a model in which the exogenous shock is an outward shift in credit supply which
subsequently reverts. Such shocks induce a boom and bust in house prices. The
microeconomic evidence in the existing literature also points to a causal effect of
credit supply shifts on house prices. While caution is warranted in the interpretation,
we believe the body of evidence suggests the chain of causality is more likely to run

from credit supply shocks to house prices rather than vice versa.

2.8.2 Robustness to other predictors of output growth

One concern with our findings is that the predictability result is driven by real ex-
change rate overvaluation. Existing research shows that real exchange rate appreci-
ation is a robust predictor of financial crises (Gourinchas and Obstfeld| (2012)), and
real exchange rate overvaluation has in certain episodes been labeled as the culprit of
slow growth and crises. However, column 4 in Table in the appendix shows that
controlling for the 3-year change in the real exchange rate change does not change
the coefficient on change in household debt to GDP. Moreover, the coefficient on the
real exchange rate is close to zero and insignificant in this sample of mostly advanced
economies.

Another concern is that our results are explained by the effect on GDP of sharp
movements in corporate credit spreads shown in [Krishnamurthy and Muir| (2017)).
They show that GDP growth in year ¢ is negatively related to corporate credit spreads
in year t — 1 and positively related to corporate credit spreads in year ¢ — 2. Their
interpretation of this correlation is almost identical to the interpretation we give our
results: credit supply expansions predict a reversion, which negatively affects GDP.
Their emphasis is on the financial crisis that results from the period of low credit

spreads, but their results and our results are compatible and complementary.
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However, we want to ensure that the predictive power of household debt changes on
subsequent GDP is not completely subsumed by changes in corporate credit spreads.
In Table of the appendix, we first replicate the Krishnamurthy and Muir (2017)
finding in our sample (column 7). We then show that including the corporate credit
spread does not affect the estimated coefficient on household debt (column 9). These
results suggest that the effect of household debt on subsequent GDP is not a mere
reflection of a subsequent spike in corporate credit spreads related to banking-sector
loan losses and distressed firm balance sheets. This suggests that elevated household
debt has a negative effect on the economy for reasons not completely subsumed by

financial crisis dynamics.

2.9 The Global Household Debt Cycle

2.9.1 Household debt and external adjustment

Table shows that an increase in household debt to GDP predicts an improvement
in net exports. Column 1 shows an increase in net exports relative to initial GDP
after a rise in household debt.[ﬂ Column 2 shows that growth in exports relative
to imports increases as well. Columns 3 and 4 separate the two components of net
exports and the regression coefficients show that the increase in net exports is driven
by a decline in imports rather than an increase in exports. Column 5 shows that the
consumption share of imports falls. This evidence of a reversal in the external balance
driven by a fall in imports is consistent with a consumption-driven growth slowdown
due to a hangover of household debt. The change in non-financial firm debt has little

predictive power for the net-export margin.

35We present results for the change in net exports relative to initial GDP, %, instead of the

change in the net exports to GDP ratio in order to highlight the reversal of net exports. The
pattern also holds using the change in the net export to GDP ratio.
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Household debt positively predicts a change in the net export margin, while it
negatively predicts overall GDP growth and unemployment. This suggests that the
external margin is useful in “cushioning” some of the negative consequences associated
with a large increase in the household debt to GDP ratio. One would expect that the
ability to cushion the decline in GDP through net exports is stronger for countries
that are more open in terms of their reliance on external trade. Columns 6 and
7 test this hypothesis by interacting the change in household debt to GDP with
“openness.” Openness is defined as the sample period average of total exports plus
imports scaled by GDP for a given country. The interaction term is positive and
significant, suggesting that countries that rely more on trade adjust more on the

external margin.

2.9.2 Predicting global growth

Countries rely on net exports to boost GDP in the aftermath of a household debt
boom. But what happens if all countries are experiencing a household debt hangover
at the same time? To answer this question, we first estimate the correlation of each

country’s household debt cycle with the global household debt cycle:

petobal _ oo <A3dgﬂ, ﬁ ZAgdﬁH>. (2.5)
J#i

The correlation tells us how much a change in household debt in country 7 is correlated

with the contemporaneous change in global household debt, where the latter variable

is constructed excluding country i’ Column 8 of Table shows that countries

for which the household debt cycle is more correlated with the global household debt

cycle experience a stronger slowdown in GDP in response to a household debt shock,

although the result is only marginally statistically significantly distinct from zero.

36Figure in the appendix presents the correlation for each country in the sample.
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Column 9 helps us understand why: the ability of a country to use net exports
to boost economic activity after a rise in household debt is substantially weaker for

countries that load more heavily on the global household debt cycle. For a country

Global _ q

that is perfectly correlated with the global cycle (p; ), subsequent net exports
do not adjust at all after an increase in the household debt to GDP ratio. Perfect
correlation with the global credit cycle completely removes a country’s ability to
export its way out of difficulties.

Taken together, these results motivate the specification in column 10:

Yite3 — Yir = ; + 5HHA3dg£{1 + ﬂFA?)dg_l + 50Gl05al—iﬁ3dgf1 + €

where the third term is the global change in the household debt to GDP ratio ex-
cluding country ¢. The specification does not include year fixed effects, and we are
interpreting the global change in the household debt to GDP ratio as the time series
variable that matters most for GDP growth in a given country ¢. In other words, we
are putting an economic interpretation on the year fixed effects.

As column 10 shows, the global household debt variable has strong predictive
power for GDP growth in country . But the increase in the household debt to GDP
ratio for country ¢ also has predictive power in addition to the global factor. Both the
global and country-specific debt cycle matter for growth in a given country. Given
these results, we believe inclusion of year fixed effects in the baseline specification
leads to an under-estimate of the importance of household debt changes in predicting
subsequent growth in a country. Year fixed effects remove variation in the global
household debt cycle, and this variation is important for a country’s future GDP

growth.
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The coefficient on global household debt changes in column 10 of Table mo-

tivates the following global time series regression:

Ayt+3:a/—i—ﬂ*Ag,dﬁl{—}—’y*Agdg_l—FEt.

The specification utilizes a single time series where we calculate the sample average
of all variables for all countries for each year.

Table presents the estimates. As column 1 shows, there is a strong global
household debt cycle. An increase in global household debt from four years ago to
last year predicts a decline in world GDP growth from this year to three years into the
future. In terms of magnitudes, the coefficient estimate implies that a one standard
deviation increase in global household debt to GDP ratio (2.0) predicts a 2.2% decline
in GDP growth over the next three years. Similar to the results above, the global
debt cycle is driven by changes in household debt; non-financial firm debt has no
predictive power at the medium-run horizon we examine (columns 2 and 3). Column
4 shows robustness to controlling for distributed lags of the dependent variable.

Figure plots each year in a scatter-plot of global changes in household debt to
GDP (Azdf) against subsequent global GDP growth (y;13—1%;). The global changes
are equally-weighted averages across countries. The top panel shows the univariate
relation between changes in global household debt to GDP and subsequent GDP
growth, whereas the bottom two panels show the partial correlations of increases in
household debt and non-financial firm debt after controlling for the other. Changes
in household debt to GDP are strongly related to subsequent GDP growth.

The results in Table[2.14]are based on time series data alone, and therefore warrant
caution in interpretation. Our panel is relatively short (40 years), and there are only
two to three global debt cycles in this period. There may be global factors unrelated

to household debt that explain the patterns in Table 2.14] We test the robustness of
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these findings in column 5 of Table and in Table of the appendix. Column
5 of Table shows that a regression of subsequent GDP growth on changes in
household debt to GDP using only pre-Great Recession data produces a coefficient
estimate that is similar to the full sample estimate. This implies that a regression
model relating changes in household debt to subsequent GDP using the pre-Great
Recession data alone forecasts quite accurately the collapse in global GDP growth
during the 2007 to 2012 period given the large rise in household debt during the 2000
to 2006 period.

Table in the appendix shows that the patterns in Table are qualitatively
similar but smaller in magnitude when controlling for a linear or quadratic time
trend. The estimate on household debt falls most when controlling for a linear trend
(from -0.966 to -0.406 when controlling for linear trend compared to -0.807 for a
quadratic trend). Table A6 also presents tests that compute the global variables
based on aggregates of the levels of debt and output across countries instead of taking
unweighted averages, and we find similar qualitative patterns but smaller estimates.
If we construct the time series variables using aggregated variables instead of country-
level means and we use only pre-Great Recession data, the coefficient estimate falls

to -0.316 and is no longer statistically significantly different than zero.

2.10 Conclusion

An increase in the household debt to GDP ratio predicts a subsequent reversal in debt
and lower subsequent GDP growth. The predictive power is large in magnitude and
robust across time and space. We show that household debt booms are associated with
low interest spread environments and periods in which credit is flowing toward riskier
borrowers. We also show that forecasters systematically overstate output growth

toward the end of a boom in household debt.
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Macroeconomic frictions are an important aspect of explaining the severity of the
downturn following the rise in household debt. The effect of household debt on subse-
quent growth is non-linear: an increase in debt leads to lower subsequent GDP but a
fall in debt does not boost GDP. Further, the negative effect of an increase in house-
hold debt on subsequent growth is stronger in situations in which monetary policy is
constrained. A rise in debt is also associated with higher subsequent unemployment.
We also uncover evidence of a global household debt cycle. Countries with a house-
hold debt cycle more correlated with the global cycle experience a sharper decline in
GDP growth in response to rise in household debt.

Taken together, we believe the evidence is most consistent with a model in which
an outward shift in credit supply is the fundamental shock that explains the rise
in household debt. It is likely that incorrect expectations formation by lenders and
investors, what has been referred to as “credit market sentiment” in the literature, is
an important factor in explaining the outward shift in credit supply. Credit demand
shocks may be an important part of the boom in household debt; but on net it appears
that credit supply shocks are more salient.

Some caveats are in order. Our sample period focuses on the years since 1960, a
period that has seen “an unprecedented surge in the scale and scope of financial activ-
ities in advanced economies” (Jorda et al. (2014a))). The household debt channel we
uncover in this chapter may be a relatively new phenomenon that reflects heightened
financialization. Further, our focus is on short- to medium-run business cycle fre-
quency. As such our results do not necessarily speak to the literature that compares
cross-country differences in financial development and growth. There are multiple in-
stitutional factors that drive differences across countries in their financial dependence
and level of economic development. Our focus is instead on within-country business

cycles and their relation with household debt.
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Our chapter is related to some promising avenues of research. First, more research
is needed to understand the variation across time in credit supply. For example,
some scholars have pointed to monetary policy in core countries such as the United
States as a potential driver (Bruno and Shin| (2015), Miranda-Agrippino and Rey
(2014)), and Rey| (2015)). Others have highlighted behavioral factors by credit market
participants. Whatever the fundamental source of the shift in credit supply, we believe
that household debt plays a crucial role in explaining why credit supply shocks are
related to subsequent output growth.

Second, why is the medium-run impact of household debt growth on output larger
than that of firm debt growth? There is little theoretical or empirical research to help
answer this question’"| Here, we offer a few explanations to guide future research.

One reason could be the strong link between household debt and house prices
(Jorda et al. (2014b)). Mortgage credit expansion can cause a boom and bust in
house prices, and mortgage borrowing exposes households to potentially large changes
in net worth when house prices fall. Empirical estimates show that consumers and
the local economy display high sensitivity to housing net worth shocks (Mian et al.
(2013)). In contrast to the central role that housing plays in household finances, firms
employ many forms of collateral in addition to real estate in their financing and are
therefore less exposed to real estate cycles.

Another reason may be behavioral biases. There is a growing literature which
suggests that some households display high sensitivity to increases in available credit
(Gross and Souleles (2002), Agarwal et al. (2016))). This sensitivity may be driven by
behavioral biases such as time inconsistency (Laibson| (1997))), overoptimism about the
ability to repay, or overconfidence about the riskiness of future income (Brunnermeier

and Parker| (2005))). In contrast, the owner or CFO of a representative firm may be

37 An exception is |Jappelli and Pagano| (1994), who suggest that looser borrowing constraints faced
by consumers lead to higher household debt and lower growth because the reduction in savings
hampers capital accumulation by firms. If growth is endogenous then the lower level of investment
slows productivity and output growth.
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more sophisticated than the average household and base borrowing on a more realistic
assessment of debt service costs and future cash flow. Behavioral biases of households
generate a large elasticity of household borrowing with respect to credit supply shocks,
and therefore could explain why credit supply shocks work through the household as
opposed to firm sector.

A related reason is that large investment grade firms smooth their cash flows
and borrow substantially during recessions. For example, Erel et al.| (2012) show
that investment grade firms’ borrowing is countercyclical, with public debt offerings
increasing during recessions. Credit demand may thus be a more important driver of
borrowing decisions for large firms that account for a substantial fraction of overall
debt issuance.

Finally, there are typically more developed institutional arrangements (such as
bankruptcy laws) to deal with debt-restructuring at the firm level compared to the
household level. In several countries in our sample, there is no consumer bankruptcy
framework that allows for debt adjustment or for individuals to discharge debt in a
bankruptcy proceeding. Examples of such countries without consumer bankruptcy
arrangements in our sample period include Hungary, Italy, and Poland. In European
countries that have consumer bankruptcy laws in place, these are generally creditor-
friendly with limits on the amount of debt that can be discharged (e.g., in Spain
where at most 50% can be discharged), long discharge periods (e.g., Ireland with a
12 year waiting period), or requirements to attempt an amicable settlement outside
of the courts. In practice few individuals actually undergo consumer bankruptcy
proceedings in countries such as Ireland and Spain. Household over-leveraging can
therefore lead to a prolonged period of adjustment and cause a more sustained drag

on demand.
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Table 2.1: Summary Statistics

N Mean Median SD % Ser.

Cor.

Ay 695 2.90 3.08 2.98 1.00 0.29
Asy 695 8.40 8.65 6.56 2.21 0.71
A(Private 695 3.11 2.52 6.96 2.34 0.39
AgdPrivate 695 8.52 7.28 16.04 5.39 0.74
AdPH 695 1.62 1.33 2.56 0.86 0.43
AgdH 695 4.58 3.68 6.24 2.10 0.79
Ad¥ 695 1.48 1.04 5.66 1.90 0.30
Agd? 695 3.89 3.11 12.21 4.10 0.69
AgdCov 627 1.73 1.16 9.92 3.33 0.71
AggNetforeign 636 -0.57 1.30 15.01 5.04 0.79
Ac 678 2.81 2.90 2.84 0.95 0.33
Actr 469 4.91 5.35 9.27 3.12 0.21
Acrondur 469 1.53 1.47 2.53 0.85 0.26
ACY 690 -0.06 -0.01 1.17 0.39 0.04
Ai 678 2.66 3.67 10.79 3.63 0.15
Ag 688 2.84 2.60 2.79 0.94 0.26
Az 695 8.64 9.30 12.29 4.13 0.15
Am 695 8.08 9.55 13.87 4.66 0.12
ANX/Y 695 0.14 -0.01 2.11 0.71 0.03
ACAJY 648 0.08 -0.02 2.29 0.77 -0.01
AsXC 695 -0.15 -0.07 1.80 0.61 0.04
AsMC 695 0.16 0.15 1.67 0.56 0.00
Areer 614 -0.03 0.59 6.75 2.27 0.05
Au 669 0.08 -0.01 1.08 0.36 0.34
Asu 662 0.19 -0.01 2.43 0.82 0.67
Agyl5Y 484 9.41 8.60 3.76 1.26 0.50
As(yers — yli 5 484 -2.53 -1.79 5.35 1.80 0.54
A In(pHeusing) 514 6.56 7.16 17.42 5.85 0.72
sprreal 622 0.43 0.40 2.11 0.71 0.42
sprMS 517 1.15 0.99 1.52 0.51 0.45
spreorp 460 0.76 0.65 1.03 0.35 0.42

Notes: Log changes and ratios are multiplied by 100 to report changes in percentages or
percentage points. A and Ajs denote to one-year and three-year changes, respectively. The variables
Y, dPrivate’ dHH, dFdeov7 ASdNetforeign’ c, Cdur’ cnondur’ C’/Y,i,g,x, m, NX/}/, CA/Y, SXC, SMC,
reer, u, yﬁf?, In(PHeusing) sprreal sprMS “and spreo™ denote log real GDP, private non-financial
debt to GDP, household debt to GDP, non-financial firm debt to GDP, government debt to GDP,
change net foreign liabilities (sum of current account to GDP deficits), log real consumption,
log real durable consumption, log real nondurable consumption, consumption to GDP, log real
investment, log real government consumption, log nominal exports, log nominal imports, net
exports to GDP, current account to GDP, the share of consumption exports to total exports, the
share of consumption imports to total imports, log real effective exchange rate, the unemployment
rate, the IMF Fall World Economic Outlook time t forecast of growth from t to t+3, the log real
house price index, the real 10 year government bond yield spread with respect to the United States,
mortgage-sovereign spread, and the corporate-sovereign spread, respectively.
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Table 2.4: Household Debt Expansion Predicts Lower Growth: Robustness

Dependent variable: Agy;is

(1) (2) (3) (4) (5) (6) (7)
OLS  AB-GMM OLS MBBSE OLS OLS  OLS

AgditH -0.32* -0.32** -0.31*  -0.33"*  -0.23** -0.21*
(0.081) (0.11) (0.087)  (0.083) (0.075) (0.063)
Asdh | -0.057 -0.069 -0.063 -0.046 -0.042  -0.037
(0.044) (0.071) (0.045)  (0.031)  (0.033) (0.033)
Trend -0.23**
(0.063)
AzdiH | alt norm. -0.30**
(0.070)
AzdE ;) alt. norm. 0.020
(0.034)
Country fixed effects v v v v v
Distributed lag in Ay v v v v v v v
Year fixed effects v
Sample Non-overl. Non-overl. Full Full Full. Full Full
Test for equality of
Bug and Sr, p-value .007 .0004 .035 .0043 .031 .012 .0002
R? 0.15 0.18 0.13 0.26 0.50 0.15
Observations 232 203 695 695 695 695 695

Notes: This table presents a variety of robustness tests of the main specification in Table Column
1 uses the non-overlapping sample that only includes every third year. This specification controls
for Asy;;—1. Column 2 uses the Arellano-Bond GMM estimator for the equation in differences
on the same non-overlapping sample. We instrument for Azdf, and Azdf,_; with a double lag,
AsdfH, and Azdf_,. Column 3 omits country fixed effects from the main specification estimated
using the full sample. Column 4 computes standard errors using the panel moving blocks bootstrap
(Gongalves (2011)) with a block length of [ = 3. Column 5 includes a time trend, and column 6
includes country fixed effects. Column 7 replace the three year change in debt to GDP with the
change in debt normalized by initial (¢t —4) GDP. Standard errors in all columns (except column 4)
are dually clustered on country and year. Reported R? values in regressions including country fixed
effects are from within-country variation. +,* ** indicates significance at the 0.1, 0.05, 0.01 level,
respectively.
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Table 2.5: Household Debt Expansion Predicts Lower Growth: Subsam-
ples
Dependent variable: Asy;;is
(1) (2) (3) (4) () (6)
AgdiH -0.37** -0.24** -0.29* -0.22%* -0.19** -0.16**
(0.097) (0.070) (0.10) (0.054) (0.072) (0.057)
Asdh -0.027 -0.069 -0.038 -0.053 -0.055 -0.061
(0.040) (0.063) (0.062) (0.039) (0.038) (0.038)
Trend -0.16*
(0.066)
Country fixed effects v v v v v v
Distributed lag in Ay v v v v v v
Year fixed effects v
Sample Developed Emerging Pre 1995 Pre 2006 Pre 2006 Pre 2006
Test for equality of
Buw and Br, p-value 005 082 .009 021 116 17
R? 0.16 0.11 0.13 0.088 0.16 0.37
Observations 529 166 259 517 517 517

Notes: This table reports estimates on various subsamples.
estimates for developed and emerging economies. Emerging market economies are the Czech Re-
public, Hong Kong, Hungary, Indonesia, Korea, Mexico, Poland, Singapore, Thailand, and Turkey.
Developed economies are the remaining countries. Column 3 uses data up to 1995, and columns
4-6 use data up to 2006. Column 5 includes a time trend, and column 6 controls for year fixed
effects. Standard errors in all columns are dually clustered on country and year. Reported R? values
in regressions including country fixed effects are from within-country variation. +,*** indicates
significance at the 0.1, 0.05, 0.01 level, respectively.
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Table 2.7: Proxy SVAR First Stage Regressions

Residual from Residual from
VAR Household VAR Firm
Debt Equation Debt Equation

(1) (2) (3) (4)

MS Spread, residual -0.341** -0.0182
(0.101) (0.267)
Low MS Spread Indicator, residual 0.689** 0.0347
(0.220) (0.588)
F statistic 11.372  9.834 .005 .003
R? 024 .021 0 0
Observations 580 580 580 580

Notes: This table shows regressions of the reduced form VAR residuals on the mortgage-sovereign
spread instruments. The MS spread residual is the residual from a regression of the MS-spread
on the VAR independent variables (including country fixed effects). The low MS spread indicator
is the residual of a dummy variable that equals 1 if the standardized spread is below the sample
median. Standard errors in parentheses account for contemporaneous correlation in residuals across
countries, consistent with the bootstrap resampling procedure used to construct confidence intervals
on the Proxy SVAR impulse responses in Figure 2.4} +,*** indicates significance at the 0.1, 0.05,
0.01 level, respectively.
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Table 2.10: Non-linearity and Heterogeneity across Exchange Rate
Regimes

Non-linearity ~ Fixed  Intermediate Freely floating

(1) (2) (3) (4)

Azyitts Azyitt3 Azyitt3 Azyitt3
(0.106)
AgdHH s 1(AgdTH < 0) 0.0655
(0.156)
Asdh |+ 1(Azdl | > 0) -0.0537
(0.0367)
Asd |+ 1(Asdh | <0) -0.0396
(0.0631)
AgdiH -0.534** -0.311* -0.0673
(0.128) (0.0716) (0.129)
Asdh | -0.113* -0.0119 0.0519
(0.0495) (0.0425) (0.116)
Country fixed effects v v v v
Distributed lag in Ay v v v v
Test for equality of
Buy and Br, p-value .008 .004 535
R? 0.146 0.281 0.114 0.0324
Observations 695 221 341 120

Notes: Column 1 explores non-linearity in the relation between credit expansion and growth in the
full sample. For both household and firm debt, we estimate separate coefficients for positive and
negative changes in debt to GDP. Columns 2-4 report separate regressions by de facto exchange
rate arrangement in year ¢ from [llzetzki et al. (2010). Fixed regimes cover arrangements with no
separate legal tender, currency boards, pegs, and narrow horizontal bands (coarse ERA code 1 from
Tlzetzki et al.| (2010)). Intermediate regimes include crawling pegs, crawling bands, moving bands,
and managed floats (coarse ERA codes 2 and 3). We exclude 11 country-years in which the de facto
arrangement is classified as “freely falling” (cases where 12-month inflation is greater than 40%).
All regressions include country fixed effects and three lags of GDP growth. Reported R? values are
from within-country variation. Standard errors in parentheses are dually clustered on country and
year. +,* ** indicates a significance at the 0.1, 0.05, 0.01 level, respectively.
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Table 2.11: Unemployment and Household Debt Expansions

Fixed ER Freely
Full Sample Regimes Intermediate floating
(1) (2) (3) (4) (5)
Asuirs  Aglipys Asirys Aziys Asitys
AgzdiH 0.132**  0.105** 0.264* 0.0709" -0.0159
(0.0380) (0.0390)  (0.0736) (0.0367) (0.0587)
Asdh 0.0363*  0.0373*  0.0615" 0.0385* 0.0403
(0.0153) (0.0158)  (0.0319) (0.0194) (0.0332)
Country fixed effects v v v v v
Distributed lag in Au v v v v
Test for equality of
Brr and Br, p-value .026 131 .001 425 .506
R? 0.145 0.207 0.397 0.235 0.254
Observations 662 638 211 296 120

Notes: This table reports regression estimates of the change in the unemployment rate from t to
t+ 3 on the change in household and non-financial firm debt to GDP from ¢ —4 to ¢t — 1. All columns
include country fixed effects. Columns 2-5 include three lags of the change in the unemployment
rate as controls. Columns 3-5 estimate the regression across exchange rate regimes, as defined in

Table Reported R? values are from within-country variation. Standard errors in parentheses

are dually clustered on country and year. +,* ** indicates significance at the 0.1, 0.05, 0.01 level,

respectively.
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Table 2.12: House Prices, Household Debt, and GDP Growth

Az In(Powsna) AsYitys
(1) (2) (3) (4) (5)
Aydit 1.035* 0.243%  -0.241*  -0.210%  -0.179*
(0.263) (0.0658)  (0.0709) (0.0481) (0.0742)
Asdh | -0.0443  -0.0575  -0.0676  -0.0348
(0.0379) (0.0381) (0.0429) (0.0348)
As ln(ﬂf_ofsmg) -0.0607*  -0.0688* -0.0552"  -0.0288
(0.0224)  (0.0280) (0.0333) (0.0269)
Country fixed effects v v v v v
Distributed lag in Ay v v v
Year fixed effects v
Sample Full Full Full Pre 2006 Full
R? 0.109 0.175 0.184 0.184 0.502
Observations 514 514 514 395 514

Notes: This table explores the relationship between household debt and house prices and presents
robustness to including house price growth in the main specification. Column 1 shows the correlation
between the increase in household debt to GDP and real house price growth over ¢t —4 to ¢t — 1. Real
house price growth is constructed from the BIS’s “Long series on nominal residential property prices”
(fourth quarter value) deflated by the CPI. Columns 2-5 report results from robustness checks that
include the change in real house prices from ¢t — 4 to ¢t — 1 in the main specification. Columns 3-5
control for three GDP growth lags. All columns include country fixed effects, and column 5 also
includes year fixed effects. Reported R? values are from within-country variation. Standard errors
in parentheses are dually clustered on country and year. +,*** indicates significance at the 0.1,
0.05, 0.01 level, respectively.
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Table 2.14: Global Household and Firm Debt and Global Growth

Dependent variable: global average Asy; 3

(1) (2) (3) (4) (5)

Global AgdfH -1.094* -1.097*  -0.966** -0.928**
(0.300) (0.311)  (0.252)  (0.288)
Global Azd!”, -0.103  0.00896 -0.0756  0.0727
(0.192) (0.177) (0.149)  (0.192)
Global Ay 0.341 0.342
(0.244)  (0.257)
Global Ay;_s 0.390™ 0.426*
(0.224)  (0.189)
Global Ay, 3 0477  0.5327
(0.258)  (0.280)
Sample Full Full Full Full Pre 2006
Test for equality of
Bum and Br, p-value .0072 .0076 .0037
R? 295 .007 .295 AT1 426
Observations 46 46 46 46 40

Notes: This table reports time series regressions of the sample average real GDP growth from ¢
to t + 3 on the sample average change in household and firm debt to GDP from ¢ — 4 to ¢ — 1.
Newey-West standard errors in parentheses are computed with 6 lags. +,* ** indicates significance

at the 0.1, 0.05, 0.01 level, respectively.
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Figure 2.3: Household Debt to GDP Expansion and Growth
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Notes: This figure plots the relationship between GDP growth from ¢ to ¢ + 3 and the expansion in
household and firm debt to GDP from ¢ — 4 to ¢t — 1. Each point refers to year t. The dashed line
is the non-parametric plot of GDP growth from ¢ to ¢t + 3 against the increase in household or firm
debt to GDP from ¢ —4 to ¢ — 1. In panel (b) household debt is partialed out with the expansion in
non-financial firm debt to GDP, while in panel (¢) non-financial firm debt is partialed out with the
expansion in household debt to GDP.
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Figure 2.5: Declining Spreads, Credit
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Note: Panel (a) illustrates the relation between the decline in real sovereign spreads (nominal spread
minus difference in inflation) between 1996 and 1999, the expansion in household debt from 2002 to
2007, and the change in log real GDP from 2007 to 2010 for 11 Eurozone countries and Denmark (in
ERM II). Panel (b) illustrates the relation between the change in the mortgage lending rate relative
to the 10-year government bond yield between 2000 and 2004, the expansion in household debt to
GDP from 2002 to 2007, and the change in log real GDP from 2007 to 2010. The figures in panel
(b) include 21 countries in the sample with non-missing mortgage lending rate data. These figures
exclude Hungary, as the decline in spreads is a large outlier for this observation.
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Figure 2.6: Household Debt Expansion Predicts Negative GDP Growth
Forecast Errors
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Notes: Panels (a) and (b) plot the three-year GDP forecasts and forecast errors from the Fall issue
of the IMF World Economic Outlook against the change in household debt to GDP from ¢ — 4 to
t—1. The IMF WEO sample for the three-year ahead forecasts includes years 1990-2012. Panels (c)
and (d) plot the two-year GDP forecasts and forecast errors from the Fall OECD Economic Outlook
against the change in household debt to GDP from ¢ —4 to ¢t — 1. The OECD sample includes years
1987-2012. We exclude Hong Kong, Indonesia, Singapore, and Thailand from the OECD sample
because of gaps in the forecast series. Each point refers to year ¢.
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Figure 2.7: Global Household Debt Expansions and Global Growth
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Note: This figure illustrates the relationship between the sample average of real GDP growth from
t to t + 3 and the sample average of the change in household and firm debt to GDP from ¢ — 4 to
t — 1. Each point refers to year ¢t. In panel (b) household debt is partialed out with the expansion in
non-financial firm debt, while in panel (¢) non-financial firm debt is partialed out with the expansion
in household debt.

142



Chapter 3

How Do Credit Supply Shocks
Affect the Real Economy?
Evidence from the United States in

the 1980s

3.1 Introduction

There is increasing recognition that credit supply expansions and business cycles
are closely connected[] While establishing a causal connection between credit and

business cycles is typically difficult, even less is known about how credit affects the

*Versions of this chapter were previously presented at NBER Summer Institute 2017, the Norgesbank

Workshop on Housing and Household Finance, and seminars at various institutions.

'For example, Jorda et al| (2013), Krishnamurthy and Muir| (2017), Reinhart and Rogoff (2009),
Mian et al.| (2017)), Baron and Xiong| (2017)) and [L6pez-Salido et al.| (2017)). Credit supply expansion
refers to a greater willingness to lend, all else equal. It may be driven by factors such as deregulation,
liberalization, global savings glut, or behavioral factors (as examples, see |[Favilukis et al. (2015]),
Justiniano et al.| (2015), |Gennaioli et al.| (2012), Bordalo et al. (2015, Landvoigt| (2016), and
Greenwood et al.| (2016])
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business cycle. There are two ways through which credit can influence the macroe-
conomy. First, credit expansion may allow constrained firms to borrow and invest
more, increasing the economy’s production capacity. Second, credit expansion may
allow households to borrow and consume more, increasing overall [ocal demand. The
two channels are fundamentally different since the production capacity channel shifts
out aggregate supply while the local demand channel shifts out aggregate demand.

The two channels are not mutually exclusive. However, understanding which one
dominates in practice is important since they have different implications for prices
and real allocations. |Bahadir and Gumus (2016|) show that credit expansion operating
through the local demand channel is inflationary in nature, expands the non-tradable
sector relative to tradable sector and leads to real exchange rate appreciation. In
contrast, credit expansion operating through the production capacity channel is de-
flationary in nature and increases labor productivity and employment in sectors that
were financially constrained.

Separating these two channels is also important since they have different impli-
cations for business cycle amplification and macroprudential policy. A number of
recent theoretical papers, e.g. [Schmitt-Grohé and Uribe (2016), Korinek and Simsek
(2016)) and |Farhi and Werning| (2016), show that the local demand channel of credit
expansion amplifies business cycles by generating short term gain at the expense of
an eventual bust. A natural macroprudential implication is that household leverage
growth may need to be regulated.

This chapter studies the business cycle consequences of credit supply expansion
with a particular emphasis on understanding whether credit expansion works through
the local demand channel or the production capacity channel. We focus on state level
business cycle in the United States during the 1980s, which provides an appealing

natural experiment for two reasons. First, there was rapid expansion in credit sup-
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ply during this period. Second, the strength of this expansion varied across states
depending on how deregulated a state’s banking sector was.

The top panel in Figure|3.1|shows that credit to GDP expanded by 21.8 percentage
points between 1982 and 1988, the highest growth in credit during an expansionary
cycle until 2001. Moreover, as credit quantity expanded, credit spread, i.e. the price
of risk, fell by over a hundred basis points. At the same time, the share of high-yield
corporate debt issuance increased from 14.6% to 56.1%. The fall in credit spread
and the rise in the high yield share during an era of rapid overall credit growth
are considered tell-tale signs of credit supply expansion (see Greenwood and Hanson
(2013))).

Equally important from an identification perspective, the expansion in credit sup-
ply in a given state depended critically on the extent of banking deregulation in that
state. The bottom panel in Figure [3.1] shows that growth in total bank credit be-
tween 1982 and 1988 was on average 42 percentage points stronger in states that
had started deregulating their banking sector before 1983 compared to states that
did not deregulate until after 1983. Credit growth in early deregulating states was
broad-based as well, including a sharp rise in household debt to income, consumer
credit and mortgage applications.

We use the natural experiment described in Figure to estimate the effect of
credit supply expansion on the local business cycle. We also develop a new test to
understand whether the effect of credit expansion on the business cycle is primarily
driven by the local demand channel or through production capacity. The basic idea
is that credit operating through the local demand channel should be inflationary in
nature, with real expansion concentrated in the non-tradable sector. On the other
hand, credit operating through increased production capacity should be deflationary
in nature for the sectors that experience real expansion (Section provides full

details).
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We find that states exposed to stronger credit supply expansion experience a
much more amplified business cycle. The amplification is driven by higher loading on
aggregate factors, and not higher state-level idiosyncratic volatility. A one standard
deviation increase in our banking deregulation measure leads to 21.3 percentage points
stronger credit growth and a much more amplified overall business cycle. In particular,
a one s.d. increase in banking deregulation leads to a 72.6% larger “beta” or loading
for GDP, 61.0% for employment and 111.1% for house prices.

What is the mechanism through which credit supply expansion amplifies the busi-
ness cycle? We find that local demand channel is the primary mechanism responsible
for the amplification on the upside of the cycle. In particular, early deregulation
states that experience a large increase in credit also experience strong relative expan-
sion in non-tradable employment, while seeing no relative change in tradable sector
employment. These results are extremely robust and hold within the same 4-digit in-
dustry across states. Moreover, even among small tradable sector firms, which Chen
et al. (2017) find are likely to be sensitive to expansions in local bank credit supply,
we find no differential employment growth in early deregulation states. We further
find strong evidence of inflationary pressure in the non-tradable sector as early dereg-
ulation states see a relative increase in the price of non-tradable goods compared to
late deregulation states. At the same time there is no relative change in the price of
tradable goods.

The expansion in state level employment in early deregulating states, driven by
the non-tradable sector, is also accompanied by relative increase in nominal wages.
Interestingly the increase in nominal wage occurs throughout the economy, including
non-tradable as well as tradable sector, but is stronger in the non-tradable sector. The
simultaneous real exchange rate appreciation, growth in non-tradable employment,

and stability of tradable employment is consistent with a model in which credit supply

146



shocks boost local local demand. However, these patterns are inconsistent with the
view that deregulation operated primarily by boosting firms’ production capacity.

Why is the recession worse in early deregulation states? Downward nominal wage
rigidity, as in |Schmitt-Grohé and Uribe| (2016)), could be one reason. We find that the
significant relative increase in nominal wages in early deregulation states from 1982 to
1989 does not subsequently reverse from 1989 to 1992. While there is some evidence
of a small relative decline by 1993 and 1994, wages remain significantly higher even
as of 1995 relative to their 1982 level. Moreover, wages in the tradable sector do
not decline from 1989 to 1995, despite the large relative increase during the 1983 to
1989 period. These results suggest that credit supply expansion may have reduced
the long-term competitiveness of labor in the tradable sector in early deregulation
states]

In addition to downward nominal rigidity, we also show evidence that banking
sector problems and household debt overhang played a role in explaining the worse
recession in early deregulation states. We find that in the cross-section of states, of
all the outcomes we measure during the boom phase, the rise in household debt from
1982 to 1989 is the strongest predictor of recession severity from 1989 to 1992. These
results for the early 1990s recession confirm the pattern found by other researchers
across U.S. counties during the Great Recession (Mian and Sufi (2014a)), across
countries during the Great Recession (Glick and Lansing (2010)), IMF| (2012)), across
countries during the 1990 to 1991 recession (King (1994)), and in a large panel of
countries from the 1960s through 2010 (Mian et al.| (2017)).

One concern with our results may be that early banking deregulation states are
spuriously correlated with factors that independently lead to a more amplfied cycle.
However, this concern is mitigated by the fact that our chapter follows a long lit-

erature in finance starting with \Jayaratne and Strahan| (1996)’s seminal work that

2Rodrik and Subramanian| (2009) argue foreign finance can inhibit long-run growth because capital
inflows appreciate the real exchange rate and reduce the returns to tradable sector investment.
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uses the timing of deregulation as an instrument for credit expansion. |Kroszner and
Strahan (2014) review the extensive evidence suggesting that the timing of banking
deregulation was plausibly exogenous to current and anticipated business cycle condi-
tions. We also provide additonal evidence for the plausibility of exclusion restriction
through placebo tests in earlier business cycles.

Our chapter connects with work in finance and open economy macro. We follow
existing finance literature in using deregulation as an instrument for credit expansion,
but our motivation and approach are different. Existing work typically examines short
run effects of banking deregulation on growth, market structure and pricesﬂ whereas
we analyze the full cyclical implications of credit expansion. Our motivation comes
from Kindleberger (1978), Minsky and others who emphasize that positive short-run
effects of credit expansions may be reversed due to endogenous consequences of credit
boom.

As we explain in section [3.4.5] the desire to focus on full business cycle conse-
quences changes our methodology relative to the literature. Our methodology shows
that credit supply shocks lead to a more amplified business cycle due to higher load-
ing on aggregate factors, even though state-level idiosyncratic volatility goes down as
Morgan et al.| (2003) document.

This chapter is closely related to the long-standing interest in open economy macro
about the impact of large credit flows on business cycles (see e.g. (Calvo et al.|(1996))).
Empirical progress on the question has been hampered by the difficulty in generating
plausibly exogenous variation in credit flows at the level of a small open economy.
We address this critical challenge by using the staggered deregulation timing and

analyzing its macroeconomic implicationsﬂ

3See |[Kroszner and Strahan| (2014) for review. [Favara and Imbs (2015) and Landier et al.| (2017)
examine the effect of deregulation on house price growth and correlation, respectively.

4Di Maggio and Kermani (2015) is another related example. [Borio et al.| (2016) show that periods of
rapid growth in credit are associated with labor reallocation to lower productivity growth sectors,
construction in particular.
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Since our focus is on macroeconomic implications, we deliberately keep our anal-
ysis at the aggregate state level. Focusing on firm or household level data may miss
spill-overs created by credit supply shocks. For example, if credit expansion tem-
porarily boosts local demand, wages may rise, resulting in tradable firms becoming
less competitive. There may also be a reallocation of labor toward less productive
firms producing non-tradable goods. While credit expansion may relax borrowing
constraints at the firm level within a narrowly defined industry, the afore-mentioned
spillovers could offset some of the partial equilibrium gains estimated at micro leve]E].

The rest of this study proceeds as follows. In the next section, we describe our
methodology for testing whether credit supply shocks operate through demand or
supply. Section 3 presents the data and summary statistics. In Section 4 we discuss
banking deregulation in the 1980s, our empirical framework, and the relation of our
study with existing research on banking deregulation. Sections 5 through 7 present

results, and Section 8 concludes.

3.2 Theoretical Framework

We outline a simple two-sector small open economy model that yields two conclusions
about the real consequences of credit supply expansions. First, as in [Bahadir and
Gumus| (2016), a credit supply shock that boosts local demand raises non-tradable
employment relative to tradable sector employment, and also raises non-tradable
goods prices relative to tradable goods prices. On the other hand, a credit supply
shock that expands either tradable or non-tradable firms’ production capacity does not
make this joint prediction. Second, as in [Schmitt-Grohé and Uribe (2016)), presence

of frictions such as downward nominal wage rigidity leads to a subsequent reversal

®See Bai et al. (2016) for evidence on labor reallocation for small manufacturing firms after banking
deregulation.
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of economic expansion. This results in a more amplified business cycle relative to a

counterfactual without the initial credit supply shock.

3.2.1 Environment

States exist in a currency union with each state having a tradable (T") and non-
tradable (N) production sector. Time ¢t = —1,0,1,... represents half a cycle - e.g.,
an expansion of 5 years - with t = 0 refering to the boom phase, and ¢t = 1 the bust
phase of a business cycle. We omit the state subscript to minimize notational clutter,

and write preferences for the representative household as,

oo

S B (G — o(Ly)),

t=—1

with u(Cy — v(L;)) = log(Cy — 1L?). Consumption, C;, is a Cobb-Douglas aggregate
over tradable and non-tradable consumption, C; = A(Crys,Cny) = %,toll\/Tta‘ We
assume that a fraction 6z of the household’s members can borrow at the risk free
rate 7; plus a spread s;, while the remaining fraction 1—6g borrow at the risk free rate
;. The interest rate faced by the household as a whole is thus i; + 6gs;. The value
of Oy captures the household sector’s exposure to the state’s credit supply shock s;.

The household is subject to the sequence of budget constraints

By

Cri+Pv.Cni+ B =W, Ly + ————
Tt NtUNt t 25 1+ 05, + 4y

+(I)t7

where Py, is the price of the non-tradable good relative to the tradable numeraire, W,
is the nominal wage, B; is one-period bond brought into period ¢, and ®, are profits
from ownership of firms in the tradable and non-tradable sectors. The risk-free rate
is set at the union-wide level, and we assume that i; = ¢ = % — 1, so that debt is

constant in a steady state with s, = 0. Households starts off with zero debt, B_; = 0.
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The household’s first order conditions are

Acy

>t — P
ACT,t N,t
'U/ (Lt) . Wt
ACN,t PN,t

W(Cr = v(Ly))Acy, = B(L+0ms; +i)u' (Cor — v(Let1))Acy,,

Firms in the tradable and non-tradable sectors produce output with labor as the
only input using a decreasing returns production function, Y;; = Aijfn, where
j € {T,N}. As in Neumeyer and Perri (2005)), firms face an intra-period working
capital constraint and need to borrow 6; € [0, 1] fraction of the wage bill, W,L,,
between the start and end of each period at a cost r;, = iy + s;. The sector j firm’s
first order condition for labor is

A.
W, = (1—n)Pj—2—L] j€{T,N}.

e P
1+0j7°t J

When the working capital constraint is positive 6; > 0, a reduction in the cost of
working capital r; leads to a rise in labor demand for a given wage. A reduction in 7,
is thus similar to an increase in the firm’s productivity.

Labor market and non-tradable goods market clear each period

Lyt+ Ly = Ly

1-n
CN7t = AN7tLN7t )

and the state’s budget constraint satisfies

- By
C By = Ap, L:" — _
T4+ Dy Tl — Wi+ Tt Oy 1 0,
where wy = OprWiLpy + Oy Wi Ly, is the working capital expense.
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3.2.2 Credit shock and nominal rigidity

We model credit shock as a one-time decline in credit spread sg. States differ in the
strength of this shock with some states experiencing a stronger positive credit supply
shock (“strong shock”) than others (“weak shock”). The shock hits unexpectedly
at the beginning of period 0, and everyone understands that its lasts for only one
period. “Strong shock” states correspond to states that deregulated their banking
system earlier and “weak shock” states correspond to those that deregulated later in
our empirical setting. In the beginning of period 0, a strong shock state experiences

. .. t ..
the sequence of interest rates (i,i+ s ', 4,1,...), whereas a weak shock state faces

interest rates (i, + sy** i,4,...), with 557" < swek < 0ff
Business cycles result from the interaction of credit shock with downward wage
rigidity as in [Schmitt-Grohé and Uribe| (2016). We assume that the nominal wage

cannot adjust downward between period t = 0 and t = 1, i.e. W7 > W,, and wage

are fully flexible from period ¢ = 2 onwards when economy is in steady state. [

3.2.3 How does the business cycle respond to credit supply

shock?

We feed in the credit supply shock into our model under three different assumption.
First, we shut down the production capacity channel by assuming that 6, = 0y =0
and only allow the local demand channel to operate via 6y > 0. Panel (a) in Figure
plots the response of various macroeconomic outcomes for this case.

The top left panel shows the path of (i + s;) for strong and weak shock states

respectively. Since households in the strong shock state experience a larger decline

6The credit supply expansion here is modeled simply as a reduction in the interest rate. One could
instead assume that credit supply expansion relaxes borrowing constraints for households and firms,
and the qualitative results would be unchanged. See Bahadir and Gumus| (2016)) for an example of
such a model.

"More generally, we could assume that the wage could only adjust partially downward in each period
so that convergence to the steady state takes several periods.
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in the interest rate at t = 0, debt rises more to fuel a boost in consumption. The
boost to local demand in ¢ = 0 raises non-tradable employment and the price on
the non-traded good, as the non-tradable good becomes relatively scarce. This real
appreciation leads to a reallocation of labor from the tradable to the non-tradable
sector.

Local demand expansion in period ¢ = 0 boosts the nominal wage W,. However,
as local demand contracts in period £ = 1 due to increase in interest rate, wage cannot
automatically adjust downwards due to wage rigidity. Consequently households are

v'(L1) W1

off their labor supply condition (5—*

Towy 7 P ), and there is an excess supply of labor

at the elevated wage W, = W,. The economy experiences a bust in non-tradable and
total employment in ¢ = 1. As in Schmitt-Grohé and Uribe| (2016), the bust is caused
by the fact that during the boom agents do not internalize that an increase in the
wage will generate unemployment if the boom subsides.

Panel (a) shows that the local demand channel of credit expansion leads to a more
amplified business cycle with both non-tradable employment and non-tradable price
rising faster than the economy during the expansion phase.

Panels (b) and (c) shut down the local demand channel with 65 = 0 and sequen-
tially turn on the production capacity channel first in the non-tradable sector with
On > 0 (panel b), and then in the tradable sector with 7 > 0 (panel ¢). Since credit
expansion is assumed not to affect households, household debt does not rise more in
the strong shock state at t = 0.

When production capacity channel operates through the non-tradable sector, la-
bor in that sector become more productive. Consequently employment in the non-
tradable sector expands while price of non-tradable goods falls (panel b). On the
other hand, when production capacity channel operates through the tradable sector,

it is employment in the tradable sector that expands, and price in the non-tradable
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sector rises due to higher demand for local goods given homothetic preferences (panel
c).

Figure |3.2] only turned on one channel at a time for expositional simplicity. In
reality, local demand and production capacity channels are likely to operate con-
temporaneously, but with different intensities. Our objective is to understand which
channel is the most dominant. The analysis above shows that an increase in the
size of the non-tradable sector accompanied by an increase in the price of this sector
during expansion is unique to the local demand channel. We will use this insight in
the analysis that follows.

Our model is stylized and abstracts from several potentially important effects of
credit shocks. An obvious omission is that the model does not include capital. In
Bahadir and Gumus| (2016]) firms produce with capital and labor, and capital is pro-
duced from tradable output. They find similar effects of credit shocks on employment
and prices. If, however, producing the investment good requires a non-tradable input,
then a tradable credit shock also expands demand for non-tradable goods, boosting
non-tradable employment. An example is a tradable credit shock that increases firms’
investment in commercial real estate. Similarly, a tradable credit shock would also
boost non-tradable employment if preferences over tradable and non-tradable con-
sumption are complements (elasticity of substitution less than one). Nevertheless,
even if a tradable credit shock increases non-tradable employment, as in both of
these examples, we would still expect a rise in tradable employmentﬁ As we dis-
cuss in section 3.6 we find no evidence that credit supply expansion boosts tradable

employment.

8Tn the extreme case where preferences are Leontief over tradable and non-tradable consumption,

a rise in tradable labor productivity would actually reduce tradable employment as workers are
reallocated to the non-tradable sector. An implicit assumption for the predictions of the sectoral
effects of credit shocks is therefore that complementarities between the tradable and non-tradable
sector are not too strong.
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3.3 Data and Summary Statistics

We construct state-year level data set for the 1980s and 1990s with information on
bank credit, household debt, house prices, retail sales, employment by industry, wages,
unemployment, residential construction, inflation, and GDP. The state-year level data
on household debt and retail sales are new to the literature. Information on household
debt comes from three sources. First, we calculate household debt using a random
sample of individual tax return data at the NBER. We follow the capitalization
methodology used by Saez and Zucman| (2016) to impute total household debt and
income at the state level. This calculation excludes the top 2 to 3% of filers for
whom state identifiers are missing for confidentiality reasons. Our second source of
household debt is HMDA data which reports data at the loan application level. We
aggregate this data at the state level to compute total number and amount of loan
applications. Unlike HMDA data from 1991 onwards, the earlier sample does not tell
us whether a loan is actually originated.

Third, we measure credit to households using bank-level Call Report data at
the state levell We use two different measures of loans to the household sector
derived from Call Report data. Household loans include real estate loans and loans
to individuals. Consumer loans are loans to individuals, and “loans secured by 1-4
family residential properties, revolving open end loan.” The first measure includes all
mortgage debt, whereas the second measure is the cleanest measure of consumer loans
other than mortgages used to purchase a new home. The second measure includes
home equity loans, but not primary mortgages. Consumer loans are a sub-set of

household loans.

9Call Report data come from the Commercial Bank Database from the Federal Reserve Bank of
Chicago, which contains data of all banks filing the Report of Condition and Income that are
regulated by the Federal Reserve System, Federal Deposit Insurance Corporation (FDIC), and the
Comptroller of the Currency. We do not have data from savings institutions (e.g., S&L associations)
that file with the Office of Thrift Supervision (OTS).
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One potential problem with using Call Report data to measure household debt
is that a significant fraction of household mortgages are ultimately securitized and
held by the GSEs. Moreover, as Kroszner and Strahan (2014)) report using data from
Frame and White (2005), the share of mortgages held by GSEs expanded by more
than 20 percentage points during the 1980’s. The corresponding share fell for banks
and saving institutions. While banks were actively involved in originating mortgages
during this period, they increasingly sold these mortgages to the GSEs. We have
three sources from which we measure the growth in household debt from 1982 to
1989: the IRS, HMDA, and Call Report data. As mentioned above, each has certain
drawbacks. As a result, we construct a variable household leverage index which is
the first principal component of the change in the household debt to income ratio,
growth in mortgage loan applications, and growth in consumer loans.

In terms of real variables, our data set includes total employment from the County
Business Patterns data set published by the U.S. Census Bureau. We classify employ-
ment into non-tradable, construction, and tradable industries using the classification
scheme in Mian and Sufi| (2014b). Our data set also includes state-level retail sales
data from 1986 to 1996 for 19 states from the Census, which were obtained from the
Census website. Our measure of residential construction is based on new building
permits collected by the Census, and is available at the state-year level for our full
sample starting in 1980.

We utilize state-level inflation series from Del Negro (1998), which is also utilized
in Nakamura and Steinsson| (2014). In addition, to construct state-level CPI inflation
for subcategories of goods, we use the Bureau of Labor Statistics MSA level CPI
series, which begin in 1984. More specifically, to proxy for the price of non-tradable
goods in an MSA, we use the BLS price index for services, and to proxy for the price

of tradable goods in a given state, we use the BLS price index for commodities. We
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average across all MSAs in a state to obtain the state-level index. This is available
for only 26 states in our sample.

We also estimate state level wages from the CPS Outgoing Rotation Group using
the CEPR extracts, which are cleaned and adjusted for top—coding.m We construct
both raw and residualized state average hourly wages for workers age 21-55. Residual
wages are constructed by estimating log hourly wages on age dummies, education
dummies, and race dummies for each year. We estimate the wage equations separately
for males and females and construct average wages for all workers, separately for males
and females, and by industry.

Table [77] reports state-level summary statistics of the key variables used in this
study. We break the sample period of 1982 to 1992 into two sub-periods: the ex-
pansion phase from 1982 to 1989 and the contraction phase from 1989 to 1992. The
household debt to income ratio increased by an average of 0.21 during the expansion
phase. Loans to households (which include mortgages) grew by 72%, while consumer
loans (which exclude mortgages through 1987 but include home equity loans after
1987) grew 70%. Commercial and industrial loans increased by only 42%. House
prices grew by 27% on average during the boom phase, but then grew by only 4%
during the contraction phase. The unemployment rate fell from 1982 to 1989 on av-
erage by 4 percentage points, but then increased from 1989 to 1991 by 1.8 percentage
points. The boom and bust in employment in the non-tradable and construction
sectors was especially pronounced. On average across states, prices rose by 24% from

1982 to 1989.

10The data are available from the CEPR’s webpage.
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3.4 Empirical Setting and Methodology

3.4.1 Banking deregulation

The United States experienced a period of significant deregulation of the banking
sector in the late 1970s and 1980s, with the pace of deregulation differing across
states. Deregulation consolidated the fragmented banking system in multiple ways.
First, out-of-state banks were gradually allowed to operate in various states. Second,
intra-state branching restrictions were removed to allow banks to expand their branch
network within a state[ll]

Table lists each state and the year in which it removed restrictions on inter-
state bank branching and intra-state bank branching. The two types of deregulation
are positively correlated with a correlation coefficient of 0.46. Following the existing
literature on deregulation, our methodology excludes South Dakota and Delaware,
two states that took advantage of elimination of usury laws to attract credit card
businesses [

Table [3.1] shows that there is no single date when a state’s banking system was
deregulated. Instead, deregulation was a continuous process that occurred across
states at different times. Moreover, the years shown in Table reflect the start of
a deregulation process that expanded over time. For example, the year of inter-state
banking deregulation is the first year that a state allowed some out-of-state banks
to open a branch. The decision to allow out-of-state banks to open branches was

based on bilateral arrangements between states, until the Riegle-Neal Act of 1994

U These changes only applied to commercial banks.

12 Arkansas did not fully deregulate the intra-state restrictions until 1996. Although Maine permitted
out-of-state bank holding companies (BHC) to operate in 1978, the statute only permitted this if
the home state of the acquiring BHC reciprocated by permitting Maine-based BHCs to operate in
their state. This only happened in 1982, when Alaska, Massachusetts, and New York permitted
out-of-state BHCs to enter.
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opened inter-state banking everywhere. Once states allowed some out-of-state banks
to operate within their state, the state typically expanded the list of states over timeE

To take into account the continuous process and varying pace of bank deregulation
across states, we utilize a measure of state-level banking deregulation that is based on
the number of years since deregulation began in the state as of 1989. A higher measure
indicates more deregulation as of 1989, as the state began deregulating further into
the past. More specifically, we use 1989 minus the initial year of inter-state and intra-
state branching deregulation as the two variables of interest. Since we focus on the
aggregate credit supply expansion during the 1980s, we cap this value at 10, treating
states that deregulated before 1979 equally. For each state we then take the average
of these two deregulation variables to obtain a single “deregulation measure” that
captures the combined effect of the two types of deregulation.@ For Connecticut, for
example, the first measure takes on the value (1989-1983=) 6 and the second measure
takes on the value (1989-1980=) 9, which gives it a high deregulation score relative to

the mean. The last column of Table shows the deregulation measure by state.ﬁ

3.4.2 Empirical methodology

As we described in the introduction and top panel of figure 1, our starting point is
the expansion in credit supply at the aggregate level in the U.S. starting in 1983. The
key role played by banking deregulation in our natural experiment is that states with
more deregulated banking system experience a stronger credit supply expansion from

1983 onwards (lower panel of figure 1)@ Thus our “instrument” for state level credit

3Michalski and Ors| (2012) report in detail how these bilateral arrangements expanded over time in
each state until the Riegle-Neal Act.

HSpecifically, our deregulation score for a state s is defined as the standardized value of
52 e fintersintray Min{max{1989 — DeregYear; s, 0},10}.

15Tn Table in the appendix, we show regressions relating credit expansion in a state during
the 1980s to the year of removal of inter-state branching restrictions and intra-state branching
restrictions separately. For both intra- and inter-state branching restriction removal, states with
earlier deregulation years see larger growth in credit during the 1980s.

16Figure 1 uses an alternative measure of deregulation, an indicator variable that is one if a state
implemented either intra- or inter-state deregulation as of 1983 or earlier, and zero otherwise.

159



supply expansion should be seen as the interaction of aggregate credit supply shock
with state-level deregulation status.

What caused the aggregate increase in credit supply in the United States during
the 1980s? We are agnostic on the fundamental source of this underlying process.
Global capital flows, behavioral biases and change in monetary policy regime may be
posited as potential explanations (e.g. Walsh| (1993) and Feldstein| (1993)). However,
the exact source is not important for our methodology. What matters is that the
aggregate shock “loads” differentially on states with different levels of deregulation.
The exclusion restriction needed is that these cross-state differences are not spuriously
related to business cycle expectations.

In what follows, we use NBER dating convention to define expansion or boom
phase as 1982 to 1989 period, and the contraction or bust phase as 1989 to 1992
period. But we also present results for the each year in graphical from to show the
full timing transparently.

Our goal is to understand how the aggregate credit cycle differentially affects
early versus late deregulation states. We begin by exploring the differential increase
in lending, employment, consumer prices, and wages during the expansion phase from

1982 to 1989. More specifically, we estimate equations of the following form:

AgagoYs = a2 + 7%0m . DEREG, + Ttom . 7, 4 eboom (3.1)

where Agyg9Y; reflects the growth in a given outcome variable from 1982 to 1989,
DEREG;, is the deregulation measure capturing the extent of deregulation in the

1980s (described above), and Z; is a set of control variables. The key coefficient

Twenty-two states are early deregulators according to this measure, and this measure is highly
correlated with our main measure described above with an an R? of 0.84. Appendix Tables
show that all of our main results are robust to using this alternative deregulation

measure.
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is 72" which measures whether early deregulation states witness lower or higher
growth in outcome Y from 1982 to 1989.

We then turn toward empirical tests to assess whether states with a more dereg-
ulated banking sector see an amplified business cycle from 1982 to 1992. We use
three different techniques. First, we run first-difference regressions separately for the
boom and bust, showing that outcomes Y such as GDP or residential construction
increase by more in early deregulation states from 1982 to 1989 and fall by more in
early deregulation states from 1989 to 1992. The boom equation is already shown

above in equation [3.1] and the bust equation takes the following form:
AgogoY, = ot 4 7t . DEREG, + TPt . 7, 4 ebust (3.2)

We also exploit the full state-year panel by estimating equations of the following

sort:

Ya=a.+%+ Y lieg- DEREG,- B, + cy (3.3)
#1982
This specification yields a series of estimates of 3, in order to show the full dynamics
for outcome Y, and how they differ for early versus late deregulation states.

Finally, we also use a specification motivated by asset pricing tests where one
wants to understand the “loading” of a specific asset return on aggregate factors such
as the overall market return. As mentioned above, we believe there are two aggregate
states during our time period: expansion from 1982 to 1989, and contraction from
1989 to 1992. And we want to understand how a state’s loading on the aggregate state
differs based on the extent of banking deregulation in the 1980s. The specification

takes the following form:

AYg =a+B-AS,- DEREG;+~v-ASy+6 - DEREG, + €4, (3.4)
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The equation is estimated in changes using two periods, the boom from 1982 to 1989
and the bust from 1989 to 1992 (i.e., b = {boom, bust}). The key coefficient of interest
is 8, which measures the differential loading of early deregulation states for outcome
Y on the aggregate cycle S,. We use log aggregate GDP as our aggregate S, measure.
For example, one of the outcomes we examine is state level GDP. In this case, AY}, is
the log change in state level GDP during the boom and bust, and § measures whether
log state GDP in early deregulation states changes more for a given change in log

aggregate GDP.

3.4.3 Was credit growth stronger in early deregulation

states?

Figure [3.1], lower panel, showed that total credit growth was much stronger in states
that started deregulating before 1983 relative to those that started deregulation af-
terwards. Table estimates equation (3.1) and shows that credit growth was signif-
icantly stronger in early deregulation states. Panel A presents the baseline estimates
without control variables. All measures of household credit increase relatively more
in states that deregulated their banking sector earlier. In terms of magnitudes, a
one standard deviation increase in the deregulation measure (1.01) leads to a 0.04
increase in the household debt to income ratio, which is almost one-half a standard
deviation. Growth in mortgage loan applications is also larger in early deregulation
states.

All measures of credit from the Call Report data show stronger growth from 1982
to 1989 in early deregulation states. Household loan and consumer loan growth is
stronger, as is commercial and industrial loan growth. This latter results suggests that
the larger increase in credit in early deregulation states was not isolated to household
loans. However, some caution is warranted in evaluating this result. C&I loans include

loans to construction companies and local businesses, which are likely influenced by
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local demand effects coming from the rise in credit to the household sector. As
illustrated in Section [3.2 a joint examination of consumer prices and employment
patterns is needed to understand whether credit expansion operates primarily through
local demand or production capacity expansion.

The final column reports the estimate for growth in the household leverage index
from 1982 to 1989, which as mentioned above is the first principal component of
the three measures of household debt growth shown in columns 1, 2, and 7. A one
standard deviation increase in the deregulation measure leads to a 0.74 increase in
household leverage, which is more than half a standard deviation. The specifications
reported in Panel B add control variables for pre-1982 growth in the outcome variables
where available. The estimates on the deregulation measure are similar.

Figure presents coefficient estimates of 3, from equation from section
for five measures of credit growth: the household debt to income ratio, household
loans, commercial and industrial loans, consumer loans, and mortgage application
volume. For all five measures, we see similar results. Prior to 1982, there is no
differential increase in credit in early deregulation states. From 1982 to 1989, credit
grows more in early deregulation states.m After 1989, measures of credit growth in
early deregulation states decline relative to the peak. Figure|3.3| as in Figure 1, shows
no strong pre-trend for the credit variables.

Table tests for robustness by estimating equation [3.1] using growth in the
household leverage index from 1982 to 1989 as the outcome variable and including
extensive control variables. The coefficient estimate remains significantly positive
even when including measures of exposure to the oil industry, regional indicator vari-

ables, unemployment levels prior to the credit boom, and contemporaneous measures

of GDP growth and C&I loan growth.

"Household debt-to-income in the top-left panel of Figure only rises in 1987 because household
debt and income grow at a similar rate before then.
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3.4.4 Exclusion restriction

One concern with using deregulation timing to generate credit supply shocks is that
the timing of deregulation is spuriously correlated with other sources of business cycle
variation. For example, if deregulation occurred earlier in states that had better
income prospects, then the more rapid expansion in credit or residential construction
from 1982 to 1989 may be due to better income prospects as opposed to more credit
supply from a more liberalized banking sector.

Fortunately, the source of variation in banking deregulation has already been
researched extensively. [Kroszner and Strahan (2014]) provide an excellent review
of the banking deregulation literature. States initially restricted bank entry and
geographical expansion in order to generate revenue through granting state charters,
owning bank shares and taxes. [Kroszner and Strahan| (1999) argue that a combination
of public and private interest kept these banking restrictions in place until the 1980’s,
but technological innovations, e.g. the advent of money market funds, the ATM
and credit scoring models, eroded the competitive edge of small local banks. Such
developments reduced opposition to deregulation, and states started to deregulate
with Republican controlled states typically deregulating earlier[?]

While a number of political and technological factors contributed to the varied
timing of deregulation across U.S. states, Kroszner and Strahan (2014) argue that
“there is no correlation between rates of bank failures or the state-level business cycle
conditions and the timing of branching reform.” They further argue based on results
from earlier work that “states did mot deregulate their economies in anticipation of

future good growth prospects.”@

18K ane| (1996) further argues that failure of geographically concentrated banks that imposed costs on
local population also lowered the appetite of restrictive regulation among the public. For example,
exemptions were specifically granted for out of state banks to acquire failing banks and savings
institutions.

9These results are based on the work of Jayaratne and Strahan| (1996), Kroszner and Strahan
(1999), and Morgan et al.| (2003)).
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The Kroszner and Strahan| (2014) view is further corroborated by our finding of
no differential pre-trend in early versus late deregulating states. We also conduct
additional placebo tests using prior economic cycles to show that states that deregu-
lated their banking sectors earlier in the 1980s did not see differentially large credit
growth during the economic expansions of the 1960s and 1970s. Likewise, before the
1980s, we find no evidence that early deregulation states had an amplified economic

cycle relative to late deregulation states.

3.4.5 Comparison to literature

The existing empirical work on deregulation typically adopts the difference-in-
differences specification first used by |Jayaratne and Strahan (1996)). This specifica-
tion estimates the coefficient on a deregulation indicator variable that turns on when

a state adopts a specific deregulation policﬂ:

Yy =as+v+ 8* DEREG + €4 (3.5)

estimates the immediate effect of deregulation on Y by comparing states the
deregulate in ¢ with states that have not yet deregulated@.

However, equation is not appropriate for the question in our study for two
reasons. First, is designed to estimate the immediate causal impact of deregu-
lation per se. On the other hand the premise of our study is that a more deregulated
banking system will pass-through an aggregate credit supply shock more strongly

even it it has been deregulated for a while. Thus the appropriate first-stage for our

20Strahan| (2003) shows that interstate deregulation as opposed to intra-state branching deregulation
led to significantly increased banking acquisitions. [Kroszner and Strahan| (2014) and [Black and
Strahan| (2001)) find that the share of small banks falls significantly, and bank efficiency as measured
by noninterest costs, wages, and loan losses increases when states deregulate.

2lTn Tables through of the appendix, we replicate this specification from |Jayaratne and
Strahan| (1996]) in our data and find similar results for economic growth, and also find a significant
effect of deregulation on bank loan growth.
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natural experiment is the one shown in bottom panel of figure 1, or equation (3.3)),
and not equation (3.5)).

A second limitation of equation for our purpose is that it focuses on the short-
term impact of deregulation by construction, and is not designed to analyze the full
business cycle implications of credit expansion. For example, consider two states that
deregulate three years apart. Equation [3.5| estimates the effect of deregulation by
comparing differences between the two states when one state has started the dereg-
ulation process but the other has not. However, once both states have deregulated,
differences between these states are not attributed to deregulation. Our methodology
in (3.3)) on the other hand is meant to capture both the short- and medium-run effects
of credit expansion.

Another related difference is that our specification captures the higher loading
on aggregate credit supply shocks that comes from a longer cumulative period of
deregulation. In contrast, the methodology in equation treats two states equally
once they are both deregulated even if one deregulated much earlier than the other.
For example, let us compare a state that deregulates its banking sector in 1982 versus
a state that deregulates in 1988, and let us assume that deregulation boosts lending
gradually over the subsequent five years after deregulation. As of 1989, we would
expect for the state that deregulated in 1982 to have a larger cumulative increase in
lending from deregulation than the state that deregulated in 1988, and hence be more
vulnerable to a credit supply contraction in 1989. Our methodology is designed to
capture exactly this heightened vulnerability, whereas the methodology in equation
would miss it by treating both states as the same as of 1989.

A related study by [Morgan et al.| (2003) finds that state-level idiosyncratic volatil-
ity in economic growth declined with banking integration after deregulation. More
specifically, Morgan et al.| (2003) first estimate the idiosyncratic component of eco-

nomic growth in a state-year by obtaining the residual from regressing growth in a

166



state-year on year and state indicator variables. They then show that these residu-
als decline in a given state as the banking system becomes more integrated due to
deregulation. In Table of the appendix, we replicate this result for employment
growth. The finding of lower idiosyncratic volatility in economic growth after dereg-
ulation in Morgan et al| (2003)) is distinct from our finding of a higher loading, or
“beta,” on aggregate GDP growth. A more integrated banking sector can stabilize
a state’s economy after a negative idiosyncratic shock such as a shock to a specific
industry, but it could also increase exposure to national-level credit supply expansions

and contractions.

3.5 Does credit expansion lead to business cycle

amplification?

3.5.1 Main results

Figure [3.4] examines the effect of credit expansion on the state level business cycle by
estimating equation using five measures of economic activity: the unemployment
rate, total employment, real GDP, new construction of residential units, and house
prices. More specifically, Figure presents coefficient estimates of 3, from estima-
tion of equation using these five outcome measures. For all five outcomes, we see
an amplified cycle in states that deregulated their banking system earlier.

The unemployment rate fell more in early deregulation states from 1982 to 1989,
before rising sharply during the recession. Employment and real GDP expanded
significantly more in early deregulation states during the expansion, and then fell
more in the recession, although the fall is not as large for real GDP as for the other

outcomes.

167



The patterns are most pronounced in the housing market. House prices and resi-
dential construction see a significantly stronger boom-bust pattern in early deregula-
tion versus late deregulation states, suggesting that banking deregulation had strong
effects on the housing market during this time period. For three of the four outcomes,
there is no differential pre-trend, and the differences begin during the heart of the
aggregate credit expansion from 1982 onwards.

Table [3.5] separately tests for amplification over the boom and bust phases of the
cycle by estimating equations |3.1{ and The first four columns present results for
the expansion phase from 1982 to 1989, and the fifth through eighth column presents
results for the contraction phase from 1989 to 1992. The boom-bust pattern in these
four outcomes is robust to control variables for exposure to oil prices, demographics,
and regulatory forbearance during the S&L crisis.ﬁ In terms of magnitudes, a one
standard deviation increase in the deregulation measure leads to a 0.6 percentage
point decline in the unemployment rate from 1982 to 1989, and a 0.9 percentage point
increase from 1989 to 1992. The former is almost a third of a standard deviation and
the latter is two-thirds a standard deviation. Overall, the correlation between the
deregulation measure and the decline in economic outcomes during the contraction
is larger in magnitude and more statistically robust than the correlation between the
deregulation measure and the increase in economic outcomes during the expansion
period.

Panel A of Table presents estimates from equation described in section
[B.4.2] The data set is a state-level panel where the two time periods for the outcome
variables are 1982 to 1989, and 1989 to 1992. Contemporaneous aggregate GDP
growth is the aggregate measure we employ. For any given state, we calculate GDP

growth excluding the state in question to avoid mechanical correlation. As the coef-

22Figure in the appendix presents scatterplots of the regressions in Table
23The results are also robust to controlling for other state institutional characteristics such as state
union density in the 1980s, which we estimate from the CPS.

168



ficient on the interaction term shows, early deregulation states see a stronger loading
on aggregate GDP growth for all five measures. For example, a state with a deregula-
tion measure of zero has a 3 of its own GDP growth on aggregate GDP growth of 0.7
to 0.9. A state with a deregulation measure of one (which is one standard deviation
relative to the mean) has a [ that is 1.2 to 1.3, and the difference is statistically
significant at the one percent level. In general, one standard deviation increase in our
banking deregulation measure leads to a much more amplified business cycle with a

72.6% larger 3 for GDP, 61.0% for employment and 111.1% for house prices.

3.5.2 Placebo tests for amplification

In Panels B and C of Table [3.6] we conduct placebo tests for prior economic cycles
that are similar to the analysis presented in Panel A of Table [3.6 For the previous
cycles, we use the NBER dates for expansions and recessions to define the dates of the
cycle. Panel B presents results for the 1975 to 1982 cycle, where we define the end of
the expansion in 1979. In contrast to the 1982 to 1992 period, there is no evidence of
a differential loading on the aggregate GDP growth in the earlier cycle. If anything,
there is some evidence of a smaller loading for house price growth. In Panel C, we
examine the 1970 to 1975 cycle, where we define the end of the expansion in 1973.
Once again, for the three outcome variables for which we have data available, we see
no evidence of a differential loading on aggregate GDP growth. Taken together, the
results in Table Panels B and C are inconsistent with the hypothesis that states
deregulating their banking sectors in the late 1970s or early 1980s are inherently more

cyclical.
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3.6 Is amplification driven by demand or produc-

tion capacity?

3.6.1 Employment, prices, and wages during credit expan-
sion

The discussion in section highlights how the behavior of tradable versus non-
tradable employment and prices can be used to analyze whether credit supply shocks
impact the economy primarily through their impact on local demand or labor produc-
tivity. Figure presents state-level scatter plots of employment growth by sector
from 1982 to 1989 against the deregulation measure. As we saw in the previous
section, employment growth is stronger in early deregulation states. However, the
higher employment growth in early deregulation states is driven by employment in
the non-tradable and construction sector. There is no relative rise in employment in
the tradable sector in early deregulation states. This is consistent with the hypothesis
that credit supply shocks work through local demand.

We confirm these results in a regression context in Table 3.7 Columns 1 through
4 estimate equation using measures of employment as the outcome variable. They
confirm that there is a statistically significant and economically meaningful relative
rise in employment in the non-tradable and construction sectors in early deregulation
states. In contrast, there is no differential increase in employment in the tradable
sectors in early deregulation states. In terms of magnitudes, a one standard devia-
tion increase in the deregulation measure leads to a 6% and 16% larger increase in
employment in the non-tradable and construction industries, respectively. For both

industries, this is one-half a standard deviation of the outcome variable *]

24In Table of the appendix, we include a control variable for the exposure of the labor force
in a state to Chinese import competition from [Autor et al. (2013). The results are similar with
inclusion of this control variable. In Table A8 we show that the results are similar when using
a within-state specification for employment growth as in equation which is closer to the
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In columns 5 through 8, we utilize a data set covering employment growth from
1982 to 1989 at the state by 2 digit industry level. This data set allows us to fully
control for 2-digit industry fixed effects and state fixed effects. We do so in the
specification reported in column 8, which shows a relative increase in employment
in the non-tradable and construction sectors from 1982 to 1989 in early deregulation
states. The inclusion of 2-digit industry fixed effects ensures that the coefficient
estimate on the deregulation variable is independent of any secular trends related to
a state’s industrial composition.

One potential explanation for the limited effect on tradable employment growth
is that large firms account for the majority of tradable employment, and these large
tradable firms do not rely on financing from local banks. Table [3.§ presents estimates
for tradable, non-tradable, and construction employment growth separately by estab-
lishment size categories. Even for small tradable establishments, those with between
1 and 9 or 10 and 50 employees, we do not find stronger tradable employment growth
in early deregulating states. This argues against a local credit supply channel operat-
ing through tradable firms, especially since |Chen et al.| (2017)) find that small tradable
firms are on average more reliant on local bank credit than small non-tradable firms.

In Figure 3.6, we explore predictions from the model on consumer price inflation.
As the top left panel shows, early deregulation states see higher inflation rates during
the credit expansion phase from 1982 to 1989. When we split the prices of consumer
goods into non-tradable (services) and tradable (commodities) categories, we see that
the positive correlation is significantly stronger for the price of non-tradable goods.
Table |3.9| presents similar results in a regression context. There is a larger rise in
consumer prices in early deregulation states from 1982 to 1989 which is driven in
particular by consumer prices of non-tradable goods. In terms of magnitudes, a one

standard deviation increase in deregulation leads to 2 percentage point larger increase

specification estimated in |Jayaratne and Strahan| (1996)). The results in Table A8 are consistent
with deregulation spurring non-tradable and construction employment in the short-run.
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in prices of all goods from 1982 to 1989 and a 4 percentage point larger increase in
prices of non-tradable goods. In column 5 of Table we show that the relative rise
in consumer prices of non-tradable goods is statistically significantly larger compared
to prices of tradable goods.

Overall, the results on the growth in employment and prices are consistent with
a model in which credit supply expansion boosts local demand in early deregulation
states. The results are inconsistent with the view that the dominant impact of credit
supply expansion is to boost labor productivity among either tradable or non-tradable
firms.

As shown in Section [3.2] all three types of credit shocks result in higher wage
growth. We confirm this pattern in Figure [3.7 and Table [3.10, Wage growth is
significantly stronger in early deregulation states from 1982 to 1989. This is true for
both males and females, and across all industries. The magnitude is large. A one
standard deviation increase in the deregulation measure leads to more than a half
standard deviation increase in average wages. The relative growth of wages in early
deregulation states is especially strong for construction and non-tradable firms.

Figure presents estimates of 3, from equation for employment in the non-
tradable, tradable, and construction industries. These estimates show the dynamic
pattern in employment for early versus late deregulation states from 1975 to 1995.
The results for the non-tradable and construction industries are similar to the results
for other measures of real economic activity shown in Figure In particular,
early deregulation states see a sharp relative rise in employment in the non-tradable
and construction sectors from 1982 to 1989. Subsequently, early deregulation states
witness a sharp relative drop which brings employment in these industries close to its

initial level. This same pattern can be seen in total employment as well.
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3.6.2 Placebo tests from earlier expansions

One explanation of the results above is that early deregulation states always expe-
rience a larger expansion in credit, consumer prices, wages, and employment in the
non-tradable sector during economic expansions. We test this hypothesis in Table
[3.11], and we find no evidence supporting it. More specifically, we measure economic
expansions using the NBER recession dates, where an expansion is measured from
the trough of the last recession to the peak before the next recession. For the 1960s,
we present also an alternative definition of the expansion from 1960 to 1967 given
some evidence that the credit cycle peaked in 1967 instead of 1969. We then present
specifications similar to equation but using the dates of previous economic ex-
pansions instead of 1982 to 1989. We estimate specifications for whichever outcomes
we can measure going back in time.

Across the 15 specifications for which we have outcome variables available, we
find only one positive and statistically significant coefficient for previous expansions
(consumer price growth from 1970 to 1973). Overall, the evidence is difficult to
reconcile with the view that states that deregulated their banking sectors early in
the late 1970s and 1980s always witnessed larger credit growth or a larger boost in

demand for non-tradable goods during economic expansions |

3.7 Why a worse recession: nominal rigidity,
banking losses and household leverage

Why did early deregulation states experience a worse recession? We present evidence
on three factors which have been emphasized in the literature as amplifying forces on

the downside of a cycle: nominal rigidity, banking sector losses and high household

2We do not have data on wages prior to 1979.
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leverage. As we show below, all three of these factors were significantly more powerful

in early deregulating states.

3.7.1 Evidence on nominal rigidity

In our theoretical framework in Section [3.2] employment declines during the recession
because wages cannot adjust downward. We see evidence of downward wage rigidity in
Figure[3.9, which presents estimates of 3, from equation [3.3]for wages. As the top left
panel shows, average wages in early deregulation states are almost constant in relative
terms from 1989 to 1992, despite the previous large relative rise in wages from 1982
to 1989 and the significant relative rise in unemployment during the recession. When
we examine wages by sector, we see evidence of some decline in wages for jobs in the
non-tradable sector, but wages are still slow to adjust. In the tradable sector, there is
almost no relative decline even through 1995 despite the much larger rise in wages from
1982 to 1989@ This latter result suggests that the credit boom in early deregulation
states may have led to long-run higher relative wages in the tradable sector, thereby
reducing competitiveness. The tradable employment dynamics in Figure (3.8 show
suggestive evidence consistent with a loss of competitiveness. Tradable employment
in early deregulation states begins to gradually decline starting in 1988, prior to the
recession, although the change is not statistically significant.

Figure presents estimates of 3, for the overall CPI and the tradable and non-
tradable price indexes. In early deregulation states, the overall CPI and non-tradable
price index stop increasing in 1990. But, similar to wages, there is limited downward
price adjustment during the recession. By 1994 there is some evidence of a modest

reversal in prices for early relative to late deregulation states. These results suggest

26We also explored whether the lack of decline in wages among early deregulators was stronger in high
union density states, but we did not find a significant interaction effect between the deregulation
measure and unionization.
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that consumer prices also face some downward rigidity, which leads to longer run real

exchange rate appreciation in early deregulation statesm

3.7.2 Disruption in the banking sector

One result that is inconsistent with our theoretical framework is the relative decline
in employment for early deregulation states in the tradable sector during and after
the recession. This is shown in the top right panel of Figure [3.8, Consistent the
results above, during the 1982 to 1989 period of rapid credit growth, employment in
the tradable industry does not grow disproportionately in early deregulation states.
But employment in the tradable sector does show a sharper decline in growth during
the contraction phase after 1989. What explains this asymmetry? One reason could
be the downward rigidity in wages already analyzed since higher wages make the
tradable sector less competitive.

Table|3.13|and Figure|3.11|explore another explanation based on bigger disruption
in the banking sector in early deregulation states during the contraction. We use Call
Report data to construct the non-performing loans to total loans ratio (“NPL ratio”)
for the banking sector in a state in 1990. We construct the NPL ratio for both total
and household loans. In columns 1 and 2 of Table [3.13] we report estimates from
specifications relating the NPL ratio in a state to the deregulation measure, and it
shows that early deregulation states experienced a significantly higher NPL ratio in

1990 for both total loans and household loans.

2"These results on downward wage and price rigidity in the bust implicitly assume that changes in
wages and prices are related to changes in employment (see also Beraja et al.[(2016])). In appendix
Table we explore Phillips curve regressions of wage and price inflation on the level of the
unemployment rate, using the deregulation measure as an instrument for the level of the unem-
ployment rate separately in the expansion and contraction. Table A10 shows that the deregulation
measure predicts a lower (higher) level of unemployment in the expansion (contraction). Using the
predicted level of the unemployment rate in a second stage regression yields a larger Phillips curve
slope estimate in the expansion (1982 to 1989) than in the contraction (1989 to 1994), consistent
with downward wage and price rigidity in the bust.
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Figure [3.11| shows that the larger NPL ratio in early deregulation states is con-
centrated in the contraction phase of 1989 to 1992. More specifically, we estimate
equation (3.3 using the NPL ratio for total and household loans as the outcome vari-
able, and we plot in Figure[3.11] the coefficient estimates of ;. As the estimates show,
the higher NPL ratio in early deregulation states is only present in the 1989 to 1992
period. Outside of this contraction period, early deregulation states do not see more
non-performing loans in their banking sectorﬁ

These results suggest that more severe losses by banks during the recession in early
deregulation states may have had spillover effects on employment even in the tradable
industry. The estimates reported in columns 3 and 4 of Table[3.13|are consistent with
this view. If we regress total employment growth in a state from 1989 to 1992 on
NPL ratio of the banking sector in 1990, we find a large negative coefficient that is
statistically distinct from zero. The estimates in column 4 show that the power of the
NPL ratio in predicting employment comes from the NPL ratio on household loans.

One interpretation is that expansion in credit in early deregulation states led to
larger losses for banks, which then led to a negative effect on employment during
the recession. Column 5 reports an instrumental variables specification where we
instrument for the NPL ratio of the banking sector with the deregulation instrument.
The interpretation of such a specification is that deregulation is responsible for the
larger losses in the banking sector in the state, which in turn exacerbated the decline

in employment during the recession.

3.7.3 Household debt and the recession of 1990 to 1991

How is the boom related to the bust? All of our results are estimated in reduced form,
which makes it impossible to say with certainty the underlying structural relationships

between measures of the boom in a state and the severity of the subsequent recession.

28The estimation in Figure includes control variables. We show the results without control
variables in Figure in the appendix.
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We explore the role of the expansion of household debt from 1982 to 1989. Our
focus on household debt is motivated by the extensive body of research showing a
robust correlation between a rise in household debt and subsequently lower growth
(e.g., Glick and Lansing (2010), IMF| (2012), King (1994), [Mian and Sufi (2014a)),
Mian et al. (2017)). We are also motivated by the aggregate rise in household debt
that occurred during the 1980s. From 1984 to 1989, the household debt to disposable

personal income ratio of the United States rose from 0.58 to 0.72 after staying roughly

constant from 1963 to 1984 (see Figures|C.1.1land [C.1.2]in the appendix). We already

know from Figure that early deregulation states saw a substantially larger rise in
household debt from 1984 to 1989.

In Table [3.14] we estimate “horse-race” specifications where we examine how
measures of expansion in a state correlate with recession severity during the bust. As
Panel A of Table shows, the rise in household debt from 1982 to 1989 in a state,
as measured by the state’s household leverage index, predicts recession severity for
all measures except for real GDP per capita. The explanatory power is strong: The
R? is 0.35 or above for five of the six measures we have. Figure shows the scatter
plot of these regressions for all outcome variables. The rise in household debt prior
to 1989 is a statistically powerful predictor of recession severity.

In Panel B of Table|3.14] we include five other measures of the economic expansion
in the state. The coefficient estimates on the household leverage index are similar, and
none of the other measures has the same predictive power as the rise in household
debt. Early deregulation states saw an increase in several measures of credit and
economic activity from 1982 to 1989, but the rise in household debt is statistically

most powerful in predicting recession severity.
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3.8 Conclusion

The implications of positive credit supply shocks are substantially different depending
on whether they primarily boost demand or improve labor productivity. In this
chapter, we develop a simple empirical test based on movements in employment and
prices to disentangle whether credit supply shocks primarily boost demand or firms’
production capacity.

We implement this methodology in the context of bank deregulation across the
United States in the 1980s. This is a particularly interesting environment given
that many argue bank deregulation improves the allocation of resources across firms,
thereby increasing labor productivity. Our results suggest that banking deregulation
during the 1980s primarily affected the real economy by boosting demand as opposed
to improving labor productivity. In particular, early deregulation states experienced
a relative rise in household debt, and a relative increase in employment in the non-
tradable sector. In contrast, employment in the tradable sector was similar in early
and late deregulation states. This is true even for small firms producing tradable
goods, which we know rely on bank credit. Early deregulation states also witnessed
substantial real exchange rate appreciation during the expansion.

Consistent with demand-based models of credit supply cycles, we find that early
deregulation states witnessed an amplified business cycle from 1982 to 1992 relative
to late deregulation states. The recession of 1990 to 1991 was significantly worse in
states that deregulated their banking systems earlier. This is explained in part due to
downward nominal wage rigidity, banking sector losses, and elevated household debt.

While we focus on the United States in the 1980s, we believe this methodology can
be used in other contexts to help uncover the nature of credit expansions. An example
is the introduction of the euro during the late 1990s. The introduction of the euro led
to a positive credit supply shock in many European countries such as Portugal and

Spain, and this positive credit supply shock can be seen in the substantial decline in
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sovereign debt interest rate spreads relative to the United States (e.g., [Schmitt-Grohé
and Uribe| (2016), Mian et al| (2017), [Gopinath et al| (2015)). In Table [3.15] we split
the 11 euro countries in the |Mian et al. (2017) sample into two groups based on the
decline in in the sovereign debt interest spread relative to the United States from
1996 to 1999. On average, Denmark, Finland, Greece, the Netherlands, Spain, and
Portugal saw a decline in the sovereign debt interest spread of 1.7 percentage points,
compared to a decline of only 0.1 percentage points for Austria, Belgium, Germany,
France, and Italy.

As Table [3.15] shows, European countries experiencing the largest decline in
sovereign interest spreads due to introduction of the euro witnessed substantially
stronger employment growth from 2002 to 2007 in the non-tradable and construc-
tion sector but almost no difference in employment growth in the tradable sector.
Further, countries seeing the largest positive credit supply shock also witnessed
stronger nominal price and wage growth. These same countries experienced a more
severe recession from 2007 to 2010. This suggests that the stronger positive credit
supply shock due to the introduction of the euro in countries such as Spain and
Portugal primarily worked through boosting demand as opposed to improving labor
productivity.@

As a final caveat, it is important to note that we avoid normative claims in regards
to banking deregulation in the 1980s: states that deregulated their banking systems
earlier may end up better in the long run, and we do not claim that the regulations in
place prior to deregulation were optimal or better than a deregulated system. The long
run effects of deregulation are difficult to estimate precisely in our empirical setting.
In Table of the appendix, we estimate “long-horizon” regressions of outcomes

from 1982 to 1995 on the deregulation measure. The estimates are inconclusive, based

29Gopinath et al.|(2015) examine data on manufacturing firms in Spain to show that capital inflows
actually reduced total factor productivity because they were misallocated toward higher net worth
firms.
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largely on the fact that standard errors are large in such long-horizon specifications.
The only correlation that appears robust is a positive relation between house price
growth from 1982 to 1995 and deregulation. We look forward to future research that

focuses on the long-term implications of deregulation for economic growth.
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Table 3.1: Year of State Level Deregulation

State Inter-state deregulation Intra-state deregulation Dereg. measure
Alaska 1982 1970 1.62
Alabama 1987 1981 0.37
Arkansas 1989 1994 -1.43
Arizona 1986 1970 0.90
California 1987 1970 0.72
Colorado 1988 1991 -1.25
Connecticut 1983 1980 1.26
Washington, DC 1985 1970 1.08
Florida 1985 1988 -0.53
Georgia 1985 1983 0.37
Hawaii 1995 1986 -0.89
Towa 1991 1994 -1.43
Idaho 1985 1970 1.08
Illinois 1986 1988 -0.71
Indiana 1986 1989 -0.89
Kansas 1992 1987 -1.07
Kentucky 1984 1990 -0.53
Louisiana 1987 1988 -0.89
Massachusetts 1983 1984 0.55
Maryland 1985 1970 1.08
Maine 1978 1975 2.16
Michigan 1986 1987 -0.53
Minnesota 1986 1993 -0.89
Missouri 1986 1990 -0.89
Mississippi 1988 1986 -0.71
Montana 1993 1990 -1.43
North Carolina 1985 1970 1.08
North Dakota 1991 1987 -1.07
Nebraska 1990 1985 -0.71
New Hampshire 1987 1987 -0.71
New Jersey 1986 1977 0.90
New Mexico 1989 1991 -1.43
Nevada 1985 1970 1.08
New York 1982 1976 1.62
Ohio 1985 1979 1.08
Oklahoma 1987 1988 -0.89
Oregon 1986 1985 -0.17
Pennsylvania 1986 1982 0.37
Rhode Island 1984 1970 1.26
South Carolina 1986 1970 0.90
Tennessee 1985 1985 0.01
Texas 1987 1988 -0.89
Utah 1984 1981 0.90
Virginia 1985 1978 1.08
Vermont 1988 1970 0.55
Washington 1987 1985 -0.35
Wisconsin 1987 1990 -1.07
West Virginia 1988 1987 -0.89
‘Wyoming 1987 1988 -0.89

Notes: The intra-state and inter-state deregulation years have a correlation of 0.46. Deregulation
measure is the average of the number of years during which a state is in the process of deregulating
between 1979 and 1989, according to inter-state deregulation and intra-state deregulation definitions.
That is, Dereg. measure is defined as the standardized value of .53 ¢ 1 1er intrq) Min(max(1989 —
DeregYear;,0),10). Intra-state deregulation dates for states that deregulated intra-state branching
before 1970 are truncated at 1970.
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Table 3.2: Summary Statistics

N Mean Median SD

Years deregulation 49 2.82 3.00 1.94
Years dereg. intra 49 4.92 4.00 4.19
Dereg. measure 49 -0.02 -0.35 1.01
Dereg. measure (1983 dummy) 49 0.45 0.00 0.50
Ago_g9g HH Debt to income 49 0.21 0.20 0.09
Ags_g9 HH leverage index 49 -0.06 -0.35 1.19
Ags g9 In(House prices) 49 0.37 0.30 0.33
Agg_g2 In(House prices) 49 0.04 0.05 0.11
Ags_gg Unemployment 49 -4.09 -3.80 1.88
Agg_g2 Unemployment 49 1.77 1.70 1.40
Ags_s9 In(Real GDP per capita) 49 0.17 0.22 0.17
Agg_g2 In(Real GDP per capita) 49 -0.01 -0.01 0.05
Ags g9 In(Housing unit permits) 49 0.14 0.35 0.81
Agg_go In(Housing unit permits) 49 0.03 0.04 0.46
Ags_gg In(Total employment) 49 0.20 0.22 0.12
Agg_go In(Total employment) 49 0.03 0.04 0.07
Ago_g9 In(Tradable employment) 49 0.02 0.06 0.12
Agg_g2 In(Tradable employment) 49 -0.04 -0.04 0.09
Ags g9 In(Non-tradable employment) 49 0.23 0.24 0.11
Agg g2 In(Non-tradable employment) 49 0.03 0.04 0.08
Ags_g9 In(Construction employment) 49 0.20 0.30 0.31
Aggy_go In(Construction employment) 49 -0.05 -0.01 0.25
Agg_g2 In(Retail sales) 19 0.10 0.10 0.06
Agy_g9 In(Loan appl. volume) 49 2.39 2.24 0.99
Agy g9 In(Loan appl. number) 49 1.78 1.75 0.55
Ags_g9 In(Total loans) 49 0.58 0.56 0.41
Ags_g9 In(Commercial and industrial loans) 49 0.42 0.42 0.48
Ags_gg In(Household loans) 49 0.72 0.69 0.36
Ags_gg In(Consumer loans) 49 0.70 0.71 0.46
Ags_g9 In(CPI) (Del Negro) 48 0.24 0.23 0.04
Agoso In(CPI Tradables) 25 012 012  0.02
A82789 1D(CPI Non—Tradables) 25 0.24 0.22 0.06
Ags_go In(Average wages) 49 1.24 -0.75 7.57
Ags_gg In(Resid. wages) 49 -0.52 -1.07 7.99
Ags_gg In(Tradable resid. wages) 49 -1.44 -2.04 9.05
Ags g9 In(Non-tradable resid. wages) 49 0.32 1.87 10.23
Ags g9 In(Construction resid. wages) 49 -4.02 -7.40 12.25

Notes: Dereg. measure is defined in Table Household loans subsume the call report item Loans
to Individuals and Real Estate Loans. Commercial and industrial loans are based on the call report
item Commercial and Industrial Loan. Consumer loans are based on the call report item Loans to
Individuals and subsume home-equity loans starting in 1987. Ags_gg HH leverage index represents
the first principal component of Ags_gg Debt-to-income, Agy_gg In(Loan appl. volume), and Ags_gg
In(Consumer loans).
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Table 3.4: Deregulation and the Household Leverage Index from 1982 to
1989

Ags_g9 HH leverage index

(1) (2) 3) (4) (5) (6) (7)

Dereg. measure 0.700*  0.680™ 0.524** 0.777** 0.699*  0.349*  0.525™
(0.151)  (0.166) (0.154) (0.137) (0.174) (0.170) (0.188)
Oil Exposure "85 -0.137* -0.428*
(0.0521) (0.148)
Oil Empl. ’82 -8.573* -29.04**
(3.725) (5.999)
Forbearance 0.201 -0.0635
(0.150) (0.157)
Northeast region 1.332* 1.412*
(0.516) (0.554)
South region 0.284 0.677
(0.233) (0.414)
West region 0.0985 0.224
(0.336) (0.499)
Debt to incomejggs -0.905 -2.319
(1.508) (2.050)
Ags_g9 Real GDP per Capita -0.560 3.617**
(0.582) (1.185)
Unemploymentgg, -0.0920 -0.0110
(0.0633) (0.0606)
Agg_gg C&I loans 0918*
(0.400)
R? 0.503 0.416  0.524 0.439 0.483 0.766 0.500
Demographic controls v v
Observations 49 48 49 49 49 48 49

Notes: This table presents regressions of the Ago_gg HH leverage index on the deregulation measure
and various controls. Ags_gg HH leverage index represents the first principal component of Ags_gg
Debt-to-income, Ags_gg Loan appl. volume, and Ago_gg Consumer loans. Oil exposure 1985 repre-
sents the share of the state’s oil production after excluding federal production. This share is further
normalized by the state’s population in 1985. Oil employment 1982 is the state’s share of employ-
ment in the oil industry. Commercial and industrial loans (C&I loans) follows its corresponding
definition in the call report. Demographic controls are the fraction of people in urban neighborhood,
fraction black, fraction hispanic, fraction with a high school degree, and fraction with college degree,
based on the 1980 census. Heteroskedasticity robust standard errors in parentheses. +,*,** indicates
significance at the 0.1, 0.05, 0.01 level, respectively.
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Table 3.6: Deregulation and Amplification: Estimating Beta

(1) (2) ®3) (4) (5) (6)
Real Real Total House  Housing
GDP GDP p.c.  Unemp. Empl. price unit

growth growth Change Growth growth growth
Panel A: Boom-Bust Cycle 1982-89 & 1989-92

GDP growth 0.734*  0.875*  -1.735*  0.769*  1.171"  -1.552
(0.103)  (0.0845)  (0.100)  (0.121)  (0.312)  (1.035)
Dereg. measure -0.00858" -0.00955  0.0113**  -0.0114** -0.0201** -0.0747**

(0.00284)  (0.00253)  (0.00174)  (0.00385) (0.00585) (0.0272)

Dereg. measure x GDP growth  0.539** 0.453** -0.463** 0.466** 1.304* 2.526*
(0.102) (0.0870) (0.0908) (0.133) (0.303) (1.133)

R? 0.369 0.481 0.802 0.409 0.379 0.154
Panel B: Boom-Bust Cycle 1975-79 & 1979-82
GDP growth 1.030** 0.981* -1.355** 1.302** 2.327*
(0.110) (0.0938) (0.0771)  (0.0792) (0.173)
Dereg. measure 0.00315 0.00328  -0.00312" 0.000828  0.00485
(0.00600)  (0.00478)  (0.00174) (0.00292) (0.00352)
Dereg. measure x GDP growth -0.164 -0.140 0.0117 -0.149+ -0.377*
(0.133) (0.114) (0.0870)  (0.0797) (0.171)
R? 0.378 0.489 0.795 0.645 0.630
Panel B: Boom-Bust Cycle 1970-73 & 1973-75
GDP growth 0.969** 0.919* -0.420** 0.379**
(0.134) (0.120) (0.0511)  (0.0974)
Dereg. measure -0.00110 -0.00154 0.00293  -0.00101
(0.00896)  (0.00720)  (0.00248) (0.00809)
Dereg. measure x GDP growth -0.188 -0.186 -0.00976 -0.106
(0.179) (0.158) (0.0605) (0.130)
R? 0.401 0.462 0.501 0.131
Observations 98 98 98 98 98

Notes: This table presents regressions of the form: Ayg, = o + Xy - ds + YAX}p + dds + €. The
equation is estimated in changes using two periods, the boom and the bust (i.e. b = {boom, bust}).
The dependent variables in Panel A are defined as the growth rate from 1983 to 1989 (boom) and
1989 to 1992 (bust), with the exception of unemployment, which is measured as the change from
1982 to 1989 and 1989 to 1992. Panels B and C present placebo regressions for earlier cycles. The
variable AXj is the change in aggregate GDP growth excluding state i. The coefficient on the
interaction between the deregulation measure and the aggregate cycle variable, 8, measures how a
state’s cyclicality varies with the deregulation measure. House price growth (column 4) and housing
unit permit growth (column 5) are missing in some periods due to data availability. Standard errors
are clustered at the state level. +,* ** indicates significance at the 0.1, 0.05, 0.01 level, respectively.

186



"AT0AT300dS0I TOAd] TO'0 ‘GO°0 ‘T°0 U3 IR 90UROYIUSIS S9JRIIPUL . ‘,‘+ *(8-G SUWN]0D) [oAD]
9).)S 91} )@ PAISYSTI[D I0 (-] SUWN[0D) JSNOI A}DIISBPINSOINIOY IR SIOLID PIepue)S AI0801ed PaYIo oY) Suq justniojduwe o[qeper) [iim ‘108040
AIISNPUT )M POJORISIUT ST SINSLOW UOTIR[NSSIOD o) -0 SUWN[OD U] ‘[9A9] AIISNpUI JISIP oM} AQ 93e)S oY) B [IMOIS JuowAo[duWo JO SUOISSOIFOI
110dor -G summnjo)) ‘A[ojeredos UOIIRZIIOSO)RD AIISTIPUI [ORD I0J [9AS] 91R)S 9} IR SUOISSaISal 310dol F-T suwmio)) "(00LT > 9IS > (0G] :UOIIONIISU0D
‘006G > 91 > (0gS :S9[qepeI}-uou ‘10Q0E = dIS Pue ‘TON0Z = 218 ‘006E > 2IS > 000G :SO[qEPLI} 9I9YM ‘SOLIISNPUL DS 9} UO PIseq ST UOT}RZLI0T9)ed
Ansnpurt juswfordure oY, "9INSRIUL UOI)R[NSDISP 9} U0 AISnpul Aq 6RGT 03 ZRGT WO [1moIs juaufo[dure Jo SUOISSaIdal s)10dor a[qey) SIY T, S0N

29L'¢ 29L'¢ 29L'¢ 29L'¢ 67 67 67 67 SUOIYBAIIS ()
8LV0 9%¥°0 €200 7000 9.0 9G6%°0 000°0 €61°0 o
N Hd 2re1s
Y N fd Pul 18I ¢
pul $1SIp g pul HSIp g PUl MSIP g PUT HSIP ¢ SHICATS SUICHTS SUICATS SHGATS 'sqQ jo yup
X 93§ X 931§ X 97v)g X 93§
(96€0°0) (0070°0) (g6£0°0)
#6810 «6ST0 «V8T°0 UOT)ONLIISUOD X
(z€20°0) (cez0°0) (8€20°0)
«7280°0 +9980°0 «0680°0 se[qepe1}-uou X
(9220°0) (6320°0) (1€20°0)
L8900 92900 «GT120°0 I97j0 X
oInNseowW “FoI9(]
- (2120°0) (¢120°0) (6510°0) (7070°0) (¥£10°0) (7210°0) (L¥10°0)
- 1810°0- 9020°0- +8L£0°0 «T19T°0 «¥960°0 L£200°0 «+1€60°0 OINSBIUL “FOI0(]
(8) (L) (9) () (%) (€ () (1)
Juewifoduie [aAS[-AI)snpuy 68-28y; UOIIONIISUOD  SO[(RPRII-UOU se[qeper) Juomrdordure

ﬁgam mwlqu ﬁgam— mw\qu MQSM— mw\wwq [e3071, mw\qu

686T 01 Z86T woay Axysnpuy Aq jyuswAojduy] ul a8uey)) pue uolje[nsata(] :L'¢ 9[qel,

187



Table 3.8: Deregulation and Employment Growth from 1982 to 1989 by
Establishment Size

(1) (2) (3) (4)
1to9 10 to 49 50 to 99 100+

Panel A: Tradable Employment Growth, 1982-89

Dereg. measure  0.0118 0.0284  -0.0181 -0.00385
(0.0539) (0.0353) (0.0302) (0.0268)

R? 0.001 0.017 0.007 0.001
Observations 48 49 49 49

Panel B: Non-tradable Employment Growth, 1982-89

Dereg. measure 0.0434**  0.0637** 0.0522%  0.0253
(0.00830) (0.0131) (0.0281) (0.0302)

R? 0.324 0.314 0.087 0.015
Observations 49 49 49 49

Panel C: Construction Employment Growth, 1982-89

Dereg. measure  0.0992**  0.189*  0.182**  0.125"
(0.0318)  (0.0463) (0.0625) (0.0667)

R? 0.189 0.293 0.183 0.064
Observations 49 49 49 49

Notes: This table reports regressions of employment growth from 1982 to 1989 by industry and
establishment size on the deregulation measure. Panels A, B, and C show separate regressions for
tradable, non-tradable, and construction industries. Columns 1-4 present estimates separately by
establishment size in terms of number of employees (1 to 9 employees, 10 to 49, 50 to 99, and 100
or greater). Standard errors are heteroskedasticity robust. +,*** indicates significance at the 0.1,
0.05, 0.01 level, respectively.
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Table 3.13: Deregulation, Non-Performing Loans and Employment from
1989 to 1992

NPL ratio NPL ratio
total loans HH loans

1990 1990 Agg_g2 Total Employment
(1) (2) (3) (4) (5)
Dereg. measure 0.00866** 0.0111**
(0.00245)  (0.00248)
NPL ratio total loans 1990 -2.610** -3.206**
(0.332) (0.882)
NPL ratio HH loans 1990 -1.982*
(0.784)
NPL ratio C&I loans 1990 -0.382
(0.595)
R? 0.225 0.320 0.532 0.504 0.504
Specification OLS OLS OLS OLS 1A
Observations 49 49 49 49 49

Notes: This table shows the relation between banking deregulation, non-performing loans in 1990,
and employment growth from 1989 to 1992. The NPL ratio of total loans in 1990 is defined as
total non-performing loans relative to total loans in 1990, based on the corresponding call report
items. The NPL ratio of HH loans in 1990 is the non-performing loans ratio for the aggregate of real
estate and individual loans in 1990. The 1990 NPL ratio of total loans in column 5 is instrumented
with the deregulation measure. Standard errors in parentheses are heteroskedasticity robust. +,* **
indicates significance at the 0.1, 0.05, 0.01 level, respectively.
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Table 3.15: Credit Supply Shocks, Employment, and Prices: The Eurozone
Experience

Small Decline Large Decline
in Spread (N=5) in Spread (N=6)

Sovereign spread change, 1996-99 -0.14 -1.71
Employment growth, 2002-07 4.41 7.80
Tradable empl. growth, 2002-07 -4.62 -6.79
Non-tradable empl. growth, 2002-07 5.47 12.20
Construction empl. growth, 2002-07 5.04 13.38
Inflation, 2002-07 9.86 11.88
Nominal wage growth, 2002-07 12.79 16.84
Employment growth, 2007-10 0.73 -2.63

Notes: This table displays average growth in employment, prices, and wages separately for Eurozone
countries with small and large declines in the sovereign spread leading up to the introduction of the
euro. The small decline category (first column) includes Austria, Belgium, Germany, France, and
Italy, and the large decline group is Denmark (ERM II), Finland, Greece, Netherlands, Spain, and
Portugal. Data on employment by industry from the OECD is not available for Ireland.
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Figure 3.1: Aggregate Credit Supply: Private Credit to GDP, Baa-Aaa
Spread, and High Yield Share of Corporate Debt Issuance
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Notes: The top panel shows time series plots of the private credit to GDP ratio (left axis), Baa-Aaa
spread (right axis), and the high year share (HYS) of corporate debt issuance from |Greenwood and
Hanson| (2013)) (right axis). The Baa-Aaa spread is multiplied by ten to have a similar range as
the HYS. Shaded bars represent NBER recession dates. The bottom panel shows average of total
bank credit indices (normalized to 100 for each state in 1982) across early and late deregulation
states. Total bank credit is the sum of household loans and commercial and industrial loans in the
Call Reports. Early deregulation states are defined as states that deregulated intra- or inter-state
restrictions in 1983 or earlier, and late deregulation states are states that began the deregulation
process after 1983.
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Figure 3.2: Model Predictions
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Figure 3.3: Credit Growth and Deregulation
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Notes: This figure presents estimates of {3,} from ys = a5 + o + 2#1982 1,=ydsBy + €5, where
ds is the deregulation measure. Dashed lines represent 95% confidence intervals from standard
errors clustered at the state level. Household loans is based on the call report item “Loans to
Individuals” and “Real Estate Loans”. Commercial and industrial loans are based on the call report
item “Commercial and Industrial Loan”. Consumer loans are based on the call report item “Loans
to Individuals” and subsume home-equity loans starting in 1987.
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Figure 3.4: Deregulation and Unemployment,
House Prices, and Housing Units
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Notes: This figure presents estimates of {3,} from yy = as + o + Zy;é1982 1i—ydsBy + €st, Where
ds is the deregulation measure and y, is the state unemployment rate, log total employment, log
real GDP per capita, log house prices, or log housing units. Dashed lines represent 95% confidence
intervals from standard errors clustered at the state level.
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Figure 3.5: Deregulation and Employment Growth, 1982-1989
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Notes: This figure presents scatterplots of the deregulation measure on employment growth by
industry from 1982 to 1989.
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Figure 3.6: Inflation and Deregulation
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and non-tradables (“Services”) for 25 states for which this measure is available (excluding Alaska).
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Figure 3.7: Wage Growth and Deregulation
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Notes: This figure presents scatter plots of wage growth from 1982 to 1989 against the deregulation
measure. Wages are deflated by the aggregate CPI-U-RS (but not by state price indexes).
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Figure 3.8: Deregulation and Employment by Industry over the Full Cycle
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Dashed lines represent 95% confidence intervals from standard errors clustered at the state level.
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Figure 3.9: Deregulation and Wages by Industry over the Full Cycle
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Notes: This figure presents estimates of {8, } from ws = o + oy + Zy;é1982 Ly—yds By + €5, where
d, is the deregulation measure and wy; is log residualized state wages. Dashed lines represent 95%
confidence intervals from standard errors clustered at the state level.
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Figure 3.10: Tradable and Non-Tradable Prices over the Full Cycle
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Figure 3.11: NPL Ratios
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1i=y0psyy + Li=yoesd,] + €5, where ds is the deregulation measure, ops is the oil production of
state s as of total oil production adjusted for federal production and population size in 1985, oe,
the employment in the oil sector as a share of total employment in 1982, and NPL; is the non-

performing loan ratio for household or total loans.
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Appendix A

Supplementary Material for

Chapter 1

A.1 Tables and Figures

Table A.1: Initial Banking Density and Household Foreign Currency Debt

(1) (2) (3) (4)
DTI LCDTI FCDTI HH FC debt
2008 2008 2008 share, Sfo(é

Log banking density in 1995  -0.064 0.042 -0.12* -0.12*
(0.064) (0.032)  (0.055) (0.038)
Baseline Controls Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes Yes
Industry Employment Shares ~ Yes Yes Yes Yes
Region FE (7 units) Yes Yes Yes Yes
R? 0.30 0.31 0.24 0.30
Observations 2679 2679 2679 2679

Notes: This table presents regressions of various measures of households’ debt portfolios in Septem-
ber 2008 on the log retail banking density in 1995. Banking density is defined as the number of bank
branches per capita. Settlements with a higher initial banking density (of domestic banks) have
lower overall debt-to-income in 2008 (column 1), higher debt-to-income in local currency (column
2), lower debt-to-income in foreign currency (column 3), and therefore a lower share of debt in for-
eign currency (column 4). Standard errors are clustered at the subregion level (175 units). +***

indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table A.2: Robustness: Household Debt Revaluation to Income Shock

Panel A: Settlement Level Qutcomes
Change from 2008 to 2010
(1) (2) (3) (4) (5)

Auto  Auto Non-dur. Unemp.
Default  Reg. Fin. Cons. Rate

HH debt to inc. revaluation, Ags_10d™  0.099 -2.50** -0.67+  -0.30*  0.072*
(0.026) (0.54) (0.34)  (0.12)  (0.022)

Baseline Controls Yes Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes Yes Yes
Industry Employment Shares Yes Yes Yes Yes Yes
R? 0.20 0.32  0.054 0.33 0.095
Observations 2678 2679 2615 2679 2679

Panel B: Firm Level OQOutcomes
Change from 2008 to 2010

(1) (2) (3) (4) (5) (6)

Domestic Real Val. Empl. Empl. Empl.

Empl. Sales Added  Non-Exp. Exporters Non-trad.

HH debt revaluation -0.46**  -0.57* -0.71** -0.50** -0.14 -0.49*

rel. to income, Aog_w(igm (0.14) (0.15) (0.16) (0.14) (0.23) (0.21)
Firm Controls Yes Yes Yes Yes Yes Yes
Settlement Controls Yes Yes Yes Yes Yes Yes
2-Digit Industry FE Yes Yes Yes Yes Yes Yes

R? 0.066 0.023 0.021 0.072 0.044 0.065

Observations 80447 80290 80447 64422 16025 20306

Notes: Panel A shows that the main settlement level results are robust to using the household debt
revaluation to income shock defined in equation . Panel B reports firm level regressions of the
main firm level outcomes on the household debt revaluation to income measure. Standard errors are
clustered at the subregion level (175 units). +,*** indicate significance at the 0.1, 0.05, and 0.01
levels, respectively.
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Table A.3: Firm Employment Regressions Controlling for Lagged Employ-
ment Growth

All Firms Non-Exporters Exporters Non-Tradable

(1) (2) (3) (4)
HH FC debt share, sfi& -15.9* -16.8* -8.53 -15.5*
(3.20) (3.37) (5.38) (5.85)
Lagged firm empl. growth, 2006-08  -0.011** -0.026** 0.064** -0.015%
(0.0037) (0.0042) (0.0077) (0.0081)
Firm-level controls Yes Yes Yes Yes
Settlement controls Yes Yes Yes Yes
2-Digit Industry FE Yes Yes Yes Yes
R? 0.063 0.069 0.049 0.064
Observations 71075 56139 14936 17837

Notes: This table shows that the firm employment growth estimates in Table are robust to
controlling for firm-level lagged employment growth. Lagged employment growth is computed
from 2006 to 2008. Standard errors are clustered at the subregion level (175 units). +,* **
indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.

Table A.4: Settlement Level Employment Regressions

Total Non- Non-
Employment Exporters Exporters Tradable

(1) 2 (3 (4) (5) (6) (7) (8)
HH FC debt share, sS  -11.0* -15.0* -14.5% -17.3*  -147 040 -11.8% -14.8*
(6.33) (5.82) (7.74) (6.77)  (9.40) (9.82) (7.02) (7.10)

Baseline Controls Yes Yes Yes Yes
Export Exposure Cont. Yes Yes Yes Yes
Industry Empl. Shares Yes Yes Yes Yes
R? 0.0020 0.042 0.0028 0.032 0.000016 0.032 0.00095 0.017
Observations 2673 2673 2673 2673 2673 2673 2673 2673

Notes: The table presents employment growth regressions with firm level data aggregated to
the settlement level. The specification is:

95,08710 = Bo + Bskos + XoosT + €,

where 95,08—10 is settlement symmetric employment growth from 2008 to 2010. Standard errors
are clustered at the subregion level (175 units). +,*,** indicate significance at the 0.1, 0.05,
and 0.01 levels, respectively.
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Table A.5: Robustness to Omitted Variables Bias

Estimate Estimate ) ~ ~
Specification w\o cont. w\cont. R?* R? 22-R?| Identified Set
Default 7.2 5.03 0.06 0.22 0.48 5.03 1.40
Auto registration -99.5 -74 0.04 033 073 |-74.00 -39.54
Electricity cons. -13.1 -7.25 0.02 033 0.73 -7.25  0.22
Unemployment 2.34 2.76 0.02 0.11 024 2.76 3.37
Default spillover 5.38 3.88 0.01 0.16  0.35 3.88 2.02
House prices -33.2 -18.5 0.03 0.12  0.26 -18.50  5.28
Notes: This table presents the identified sets computed using the methodology developed by Oster
(2016) and Altonji et al.| (2005). The identified set is computed at [3 — 5(5 - B) R%;j}i# , B} , where

B and R? are from the short regression, B and R? are from the long regression, and 6 = 1 and
R? .. =2.2R? based on the recommendation in |Oster| (2016)). For all outcomes except non-durable
(electricity) consumption and house prices, we can reject that the estimates are driven by omitted

variable bias under an assumption of proportional selection on observables and unobservables.
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Table A.6: Banking Shift-Share Instrument

Panel A: Settlement Level Outcomes

First
stage IV: Change from 2008 to 2010

(1) (2) A(33 (4) U(5) H(6)
uto  Flecty. Unem. House
sEC Default spending usage  rate  prices

Shift-share FC debt shock, Vo  0.73**

(0.047)

sES 5.04**  -131.1** 272 411 -16.7

(119)  (25.1)  (4.69) (1.04) (10.4)
Baseline Controls Yes Yes Yes Yes Yes Yes
Export Exposure Controls Yes Yes Yes Yes Yes Yes
Industry Employment Shares Yes Yes Yes Yes Yes Yes
Region FE (7 units) Yes Yes Yes Yes Yes Yes
R? 0.47 0.22 0.31 0.32 0.097  0.11
Observations 2677 2677 2677 2677 2677 2334

Panel B: Firm Level Outcomes
IV: Change from 2008 to 2010

(1) (2) (3) (4) (5) (6)
Domestic Real Val. Empl. Empl. Empl.
Empl. Sales Added Non-Exp. Exp. Non-trad.

HH FC debt share, s£C  -14.4%  -16.4*  -235~  -162%  -121  -6.48
(4.94)  (5.54) (6.31) (5.58)  (9.67)  (8.62)

Firm Controls Yes Yes Yes Yes Yes Yes
Settlement Controls Yes Yes Yes Yes Yes Yes
2-Digit Industry FE Yes Yes Yes Yes Yes Yes
R? 0.066 0.022 0.021 0.072 0.044 0.065
Observations 80447 80290 80447 64422 16025 20306

Notes: This table shows that the main results are robust to instrumenting the household FC debt
share with an instrument constructed using banks’ local market shares and their propensity to lend
in domestic and foreign currency, defined in equation . Standard errors are clustered at the
subregion level (175 units). +,* ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table A.7: Labor Market Adjustment: Wages and Migration without Con-
trols

Payroll Per Nominal Wage  In-Migration Rate
Worker Growth Growth Change

(1) (2) (3) (4) (5) (6)
08-10 0812 0810  08-12 0810 0812

HH FC debt share, s5¢ -4.85t -526 268  -2.33  1.02* 201"
(2.49) (3.97) (6.59)  (8.68) (0.36)  (0.49)

Unit of Obs. Firm Firm Settl. Settl. Settl. Settl.
R? 0.0045 0.0064 0.00026 0.00016 0.0049 0.015
Observations 79974 67389 811 811 2943 2924

Notes: This table presents the regressions in Table without control variables. Standard errors
are clustered at the subregion level (175 units). +,*** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively.

Table A.8: Household and Firm FC Debt Exposure by Firm Size

Small Medium Large
All Firms  (3t09) (10 to 50) (> 51)

(1) (2) (3) (4)

HH FC debt share, sfE  0.0094 0.028 -0.019 -0.051
(0.034) (0.032) (0.042) (0.11)

R? 0.0000048 0.000051 0.000017 0.000092

Observations 80447 54273 21371 4803

Notes: The dependent variable is the firm level foreign currency debt share in 2008. Standard errors
are clustered at the subregion level (175 units). +,*** indicate significance at the 0.1, 0.05, and
0.01 levels, respectively.

213



Table A.9: Effect of Household Debt Revaluation on Employment Growth:
Effects by Firm Size

Small (3t09) Medium (10 to 50)  Large (> 51)

(1) (2) (3) (4) (5) (6)
HH FC debt share, sf§  -8.57T -12.8* -10.8%  -182*  -104 -144%
(5.01)  (4.63) (5.57)  (5.06)  (8.47) (8.29)

Firm-level controls Yes Yes Yes
Settlement controls Yes Yes Yes
2-Digit Industry FE Yes Yes Yes
R? 0.00013 0.071  0.00023 0.075 0.00027 0.055
Observations 54273 54273 21371 21371 4803 4803

Notes: This table reports firm level regressions by firm size of symmetric employment growth from
2008 to 2010 on the local household FC debt share. Standard errors are clustered at the subregion
level (175 units). +,* ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.

Table A.10: Determinants of Firm Foreign Currency Financing

Right-hand-side variable CoefficieStE.  R? N

Log employment, 2008 0.039** .002 0.019 80447
Log sales per worker, 2008 0.026** .001  0.011 80447
Employment growth, 2004-08 0.016** .002 0.001 62219

Export sales share, 2008 0.140** .014  0.008 80447
Exporter 0.076™ .008 0.011 80447
Manufacturing 0.052** .003  0.005 80447

Notes: This table presents firm-level univariate regressions of a firm’s foreign currency debt share
on a firm characteristic:

(Firm FC debt share),,s = o+ Bx; + u;.

Firms with a higher share of debt in foreign currency tend to be larger, faster growing, more export
intensive, and more likely to be in manufacturing. Standard errors are clustered at the subregion
level (175 units). +,*** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Figure A.1: Correlation of Household Foreign Currency Exposure
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Notes: These figures present binned bivariate means at the settlement level of key observables against
the September 2008 household foreign currency debt share, s£S.
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Figure A.2: Foreign Currency Debt Exposure and Settlement Employment
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Notes: This figure presents the estimates of {f,} from

In(E.) = az + 7 + Z [53;(850% “Ly—t) + 6y (Xz0s - Ly=t)] + €t
y#2008

where In(E,;) is (100 times) the log of settlement total employment (panel a), employment in non-
exporting firms (panel b), and employment in exporting firms (panel ¢). Settlement level employment
is computed by aggregating firm employment in the firm-level census data (NAV) to the settlement
level. Controls, Xog, are the full set of controls in Table M Error bars represent 95% confidence
intervals computed from standard errors clustered at the subregion level.
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Figure A.3: Foreign Currency Debt Exposure and House Prices without
Controls
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Notes: This figure presents the estimates of {5, } from

hl(le;I) =+ + Z ﬁy(sf()% . 1y=t) + €st,
y7#2008

where In(P) is (100 times) the log of the settlement home price index. Error bars represent 95%
confidence intervals computed from standard errors clustered at the subregion level. House prices
are only available for 187 major settlements prior to 2007, so the estimated effect from 2005 and
2006 to 2008 is more uncertain.
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A.2 Data Appendix

A.2.1 Household credit registry

The Hungarian Household Credit Registry records information on all loans granted to
households starting in March 2012. This allows us to observe loan information for all
loans that are outstanding in March 2012 or later and loan repayment in all months
thereafter. In order to construct a measure of households’ balance sheet exposure to
the depreciation, we reconstitute the credit registry back to 2000:1 using information
on the originated amount, loan type, currency, and variable interest rate at the bank-
product level, where product includes loan type (mortgage, home equity loan, auto
loan, etc.), maturity, and currencyE]

With this information we use an annuity formula to impute the monthly payment
and remaining balance for each loan in the credit registry. Specifically, for each loan ¢
in currency c of type k originated at time ¢, with maturity m and remaining periods
n = to+m —t+ 1, we denote the imputed values of the monthly payment and
remaining loan balance as ]5“ and Dit. These are computed as

- - (1-R7 \!

Rckmbt —1

Dit = Diy—1 - Rekmpi—1 — Pir—1, Diyy, = Dy, given as originated amount,

where R.pmpe is the average monthly gross interest rate charged by bank b for that
specific loan product (currency, loan type, maturity at issuance) in period ¢. This
formula thus computes the sequence of payments and loan balances that we would
observe in the absence of default, assuming that loan ¢ pays the average variable rate

charged by bank b for that loan product. We do not believe that the assumption that

'Note that the Credit Registry does not report interest rates at the loan level. Instead, we draw on
interest rate information from a separate database maintained by the National Bank of Hungary,
which reports the average monthly interest rate across different loan products charged by banks
operating in Hungary.
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loans remain current is severe drawback for this methodology because default rates

were very low before the 2008 crisis ]

Accuracy of the Imputation within the Credit Registry

As an first test of the accuracy of the annuity model, Figure plots binned
bivariate means of the imputed and actual loan balances in 2012:12. Panel (a) plots
the binned means for all mortgage and home equity loans in our sample, and panels
(b)-(d) presents subsamples by loan type and currency. On average our imputation
performs well: most bins lie on or very close to the 45-degree line. The imputed
balances slightly underestimate the true balances, which may be explained partly by
loans falling into arrears during the crisis. Note that since default rates increased
substantially in the crisis, our approximation is likely to be more accurate in earlier
years, closer to the time of origination and before the sharp uptick in defaults.

To provide a sense of the goodness of fit, Table reports regressions of the
true loan balance on the imputed balance in 2012:12. The table shows that the R?
in the regression of the true balance on the imputed balance in 83% for all loans,
and lies between 80-96% for various subsets of loans. The coefficient on the slope is
naturally biased downward from unity because of classical measurement error in B,
and similarly the coefficient on the constant is biased upward since the average loan

balance is positive.

Missing Loans and Comparison with the Flow of Funds

A more serious concern arising from the fact that the credit registry starts in early
2012 is that some loans that were outstanding in late 2008 may not exist in early
2012, leading us to mis-measure a region’s exposure to the depreciation. To provide

an impression of the credit registry’s coverage of outstanding balances over time,

2Statistics from the National Bank of Hungary show that the fraction of non-performing loans was
below 1% for both local currency loans and foreign currency housing loans in 2008Q3.
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Figure presents a comparison of the aggregate outstanding housing debt in the
Household Credit Registry reconstituted back to 2000 and the “true” aggregate from
the flow of funds (financial accounts). The flow of funds is constructed from bank
balance sheet data and measures all outstanding debt by loan type and currency.

Figure reveals that the imputed aggregate matches the time series behavior
of the true aggregate closely, although, as expected, our measure shows a lower level of
outstanding credit. In particular, we account for 80.5% of total outstanding housing
debt and 73.0% of foreign currency housing debt in 2008:9 (panels (a) and (b)). Panel
(b) shows that we match the aggregate level of local currency debt almost perfectly.
The shortfall in our imputed series thus comes from missing FC debt. As a result,
panel (d) shows that in 2008m9 the aggregate share of foreign currency debt is 62.7%
in the imputed series compared to 69.1% in the flow of funds.

There are three potential reasons for this shortfall in FC loans: the 2011 Early
Repayment Program for FC loans, short maturities and repayment, and other forms
of prepayment and refinancing. It turns out the 2011 Early Repayment Program

explains most of the shortfall.

Early Repayment Program of 2011

The primary reason for the FC housing debt shortfall in the Credit Registry relative
to the flow of funds is that 21.3% of outstanding FC debt (15.9% of total debt)
was prepaid in late 2011 through an Early Repayment Program (ERP). The ERP
allowed borrowers to repay FC loans in full at a discount on market exchange rates
of approximately 25%, with the majority of losses imposed on lenders.ﬂ The program
explains the sharp fall in aggregate FC debt in late 2011 along with a rise in LC debt
as some borrowers refinanced into LC loans (Figure [A.2.2).

3The discount varied by currency denomination and ranged from 20-36%.
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Because the 2011 ERP required that borrowers repay the FC loan in full, it dis-
proportionately benefited borrowers with higher income or liquid wealth, as well as
more creditworthy borrowers who could finance the repayment with a new LC loanﬁ
If these determinants of participation in the program are correlated with shocks to
the local economy and to FC exposure, our estimates will be biased unless we appro-
priately account for this selection. For example, high income regions where borrowers
are more likely to participate in the ERP may also be less exposed to business cycle
shocks, leading us to overestimate the effect the foreign currency debt shock. We
address this potential selection in several ways.

First, in we control flexibly for settlement disposable income per capita, as in-
come is expected to be a key determinant of participation in the 2011 ERP. As we
describe in sections [L.5 and [I.6] the estimates are similar when controlling flexibly
for income, which indicates that any systematic mis-measurement of s£< induces at
most a modest bias in the estimates.

In addition, we take two different approaches to explicitly correct our measure

of FC exposure for loans that are not in the Credit Registry because of the 2011 ERP.

ERP Adjustment #1. The first approach draws on a separate loan level dataset for
three of the largest banks in Hungary. The data includes all loans originated starting
in 2004 (and thus virtually all FC loans to households), so it covers almost all loans
that were prepaid through the 2011 Early Repayment Program for these three banks.
These three banks have a combined market share of 24% of total consumer lending,
and this database captures 34.4% of the debt that prepaid through the ERP.

We use this dataset to construct a settlement-level estimate of the amount of debt

that was prepaid through the 2011 ERP for every other bank in the sample. Let 23

4The program did not facilitate refinancing into loans in domestic currency, and banks actively

avoided granting loans that would allow borrowers to participate in the ERP. In 2013 the Hun-
garian Competition Authority fined 11 major financial institutions for colluding to limit the full
prepayment of foreign currency loans.
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be the fraction of the three banks’ housing debt that is repaid in settlement z, 7* be
the overall fraction that is repaid for the three banks, and 7} be the overall fraction of
debt that is repaid for any other bank b. With these three observable objects, the aim
is to recover the fraction of bank b’s debt that is repaid in z, x3,, for the remaining

banks. We assume that this variable can be approximated as follows

Ty, = 20 (%) : (A.1)

That is we scale the average ERP propensity for the three banks in z with aggregate
ERP propensity of bank b relative to the three banks. Thus, a bank that has a higher
aggregate fraction of its debt repaid in the ERP relative to the three banks is also

assumed to have a higher propensity in a given settlement.

~prepaid
Dbz -

With z,, the bank-settlement prepaid amount is reconstructed as
%Dlﬂc. With the imputed prepayment D*/**“ we calculate the implied debt
level in 2008:9 assuming a representative Swiss franc loan for each bank-settlement
that was originated in 2007:3, in the middle of the FC credit boom[] Summing over
all banks in z gives us a measure of the 2008:9 loan balance for ERP participants

[yprepaid

in settlement z, DY"™"". We then simply adjust the foreign currency share of total

housing debt for this term:

¢ Tyke chf Aprepaid
SFO _ > EosDs + Eos” Do (A.2)
208 — hf 1~ id * ’
c Tykc c prepai
D.os + D ecc E53D%6s + Eos” Diog

ERP Adjustment #2. The second method draws on information contained in the

volume of LC debt origination in a settlement around the time of the 2011 Early

5We choose 2007:3 based on the average month of origination for prepaid loans issued by the three
banks for which we have complete data. Two-thirds of prepaid loans are mortgages and one-third
are HE loans, so we use a weighted of the bank-product interest rate for the representative loan.

223



Repayment Program. Refinancing in LC loans accounted for 33.0% of the participa-
tion in the 2011 ERP (approximately HUF 349.4 bn)ﬁ so the volume of refinancing
provides an alternative indication of how intensively households participated in the
program.

To construct a measure of ERP prepayment based on refinancing, we assume that
all LC loans originated in the fourth quarter of 2011 were FC loans originated before
2008:9 that were refinanced in the ERPD We scale up the refinanced debt in each
settlement so that it accounts for the entire 2011 ERP. This assumes that debt that
was repaid is proportional to the amount that was refinanced. Note that method
#2 explicitly targets aggregate, unlike the first adjustments. With an estimate
of the prepaid debt in settlement z we model the loan balance in 2008:9 using a
representative Swiss franc loan and assuming a monthly interest rate equal to the
average interest rate set by the eight major banks in Hungary. The foreign currency

share variable is then adjusted as in method #1.

Performance of ERP Adjustments. Table compares the aggregate pre-
payment through the ERP with the prepayment implied by methods #1 and #2.
Method #1 matches the aggregate level closely, with HUF 1058bn compared the tar-
get of HUF 1135bn, or 3.7bn euros. Recall that method #2 mechanically matches
the aggregate.

Figure shows the impact of the ERP adjustment on aggregate FC debt.
With the imputation we account for 95% of total debt in 2008:9 (with method #1),
and the imputed aggregate for all methods tracks the level of outstanding FC debt
closely. This implies that four-fifths of the FC debt shortfall is explained by the ERP.

6To arrive at this number we assume that all new LC loans originated in 2011:11-2012:2 minus the
average of the originated amount in 2011:10 and 2012:3 are used in the ERP. We scale originated
value up by 38.05% to reflect the 27.5% discount on the market exchange rate.

"The volume of new issuance in surrounding months is low, so this is a reasonable approximation.
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We also obtained data on the total prepayment for each bank in our sample, and
Figure (a) plots the predicted prepayment for method #1 against the true value
for the eight major banks in Hungary, (i.e. D" = >, DPPed and DY) Our
simply non-parametric in method #2 yields an R? of 90.1%.

Figure compares the original and ERP-adjusted foreign currency debt
shares, s7¢ and 57¢. As expected, the adjustment raises the FC share in on set-
tlements, and more so in settlements with a lower original share. The correlation

between the original and the two adjusted measures is high (0.873 and 0.961).

Effect of Controlling for the Early Repayment Program on the Main Re-
sults. Table presents robustness tests for the main results using the two ad-
justed foreign currency exposure variables. For convenience we also report the baseline
results. The point estimates are quantitatively quite similar to the baseline estimates,
moving by at most 20%. The estimates for the adjusted variable tend to be slightly
lower, although in some cases the estimates rise. While the standard errors increase,

the main results retain their high statistical significance.

Short Maturities and Repayment

Another potential source of measurement error is that loans may have short maturities
or come due before March 2012, but be outstanding around the depreciation. We
do not believe this is a serious concern from the perspective of our study for the
following reasons. First, our study focuses on housing-related obligations (mortgage
and home equity loans), and these are typically long-dated. Aggregate credit series
from MNB reveal that the fraction of housing loans with maturity shorter than 5
years in September 2008 is 1.69%), and the average of this fraction from January 2000
to September 2008 is 2.41%. Second, any short-term loan that would be fully repaid

in this 3.5 year period would likely have a low remaining balance in the run-up to
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the crisis and not represent a significant exposure to the depreciation. Third, since
mortgage lending took off from a very low initial level in 2000, the number of housing
loans that would be expected to be retired between 2008:9 and 2012:3 is a small
fraction of the aggregate. And finally, we are able to match the aggregates series

quite closely once accounting for the 2011 Early Repayment Program.
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Figure A.2.1:

Validation of Imputation Procedure:

Binned

Means of Imputed and Actual Loan Balance in 2012
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Notes: This figure plots binned bivariate means (binscatter) of imputed and actual loan balances in
2012:12 using 50 quantiles. The imputed loan balance is modeled using an annuity formula using
loan-level information on the originated amount, time of origination, and bank-by-product specific
interest rate to construct monthly interest payments, amortization, and remaining loan balance.
The figure shows that on average the imputed values line on or near the 45-degree line and are thus
close to the true values.
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Table A.2.1: Regressions of True Loan Balance in 2012:12 on Imputed
Balance

Dependent variable: true balance in 2012:12, In(D;;)

(1) 2) (3) (4) ©) (6) (7)

Imputed balance, In(D;;) 0.873 0.890 0.840 0.871 0.916 0.835 0.930

(0.00039)  (0.00048) (0.00067)  (0.00053) (0.0010) (0.00060) (0.0020)
Constant 1.942 1.672 2.471 2.088 1.290 2411 1.259

(0.0059)  (0.0072) (0.010) (0.0082)  (0.016)  (0.0089)  (0.030)
Sample All Mortgage Home equity CHF EUR HUF JPY
R? 0.833 0.849 0.802 0.866 0.915 0.793 0.947
Observations 1002891 618714 384177 414899 74106 501142 12735

Standard errors in parentheses.

Table A.2.2: Aggregate Prepayment in 2011 Early Repayment Program

Prepaid debt in 2011 ERP (bn HUF) 1,135
Imputed prepayment #1 1,058
Imputed prepayment (targets aggregate) #2 1,135
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Figure A.2.2: Comparison of Imputed Aggregate Debt and Flow of Funds
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Notes: This figure compares outstanding housing credit aggregates from flow of funds data published
by MNB (the “true” credit aggregate) and credit aggregates computed from the Household Credit
Registry using the imputation procedure described in the text. The vertical line represents the month
for which our exposure variable is computed (September 2008). Panel (a) compares the national
aggregate for all mortgage and home equity loans, while panels (b) and (c) present sub-aggregates
by currency and loan type. The figures show that our imputation procedure captures a substantial
(over 80%) fraction of outstanding balances in 2008:9. However, prepayments from the 2011 Early
Repayment Program means that we fail to account for about 23% of outstanding FC debt (measured
as of 2011:10, immediately before the program). Panel (d) shows that the aggregate foreign currency
share in the imputed data is similar but lower than the true aggregate share (62.7% compared to a

true value of 69.1% in 2008:9).
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Figure A.2.3: Early Repayment Program Adjustment and Aggregate FC
Debt
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Figure A.2.4: Method #1 Predicted and Actual 2011 Early Repayment
Program Debt Reduction by Bank
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Notes: This figure plots the amount of debt prepaid through the 2011 Early Repayment Program for
the 8 major banks, the savings cooperatives, and the rest of the banks agains the predicted amount
using Method #1.

Figure A.2.5: Original and ERP Adjusted FC Debt Shares
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Notes: This figure plots binned bivariate means (binscatter) of the foreign currency debt share

adjusted for the Early Repayment Program against the original FC share (s£%).
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Table A.2.3: Robustness of Main Results to Missing Data Adjustments

Panel A: Default Rate Change, 2008-10
n 2 G @

HH FC debt share, ERP adj. #1 6.69" 6.23**
(1.07) (0.88)

HH FC debt share, ERP adj. #2 7.19  7.81**

(1.05) (0.87)
Full Settlement Controls Yes Yes
R? 0.039 0.17 0.041 0.19
Observations 3108 2678 3108 2678

Panel B: Durable Spending Growth, 2008-10
(1) (2) (3) (4)

HH FC debt share, ERP adj. #1 -74.5 -56.9"*
(18.6)  (16.8)

HH FC debt share, ERP adj. #2 -66.2"*  -T74.8**
(21.7)  (16.7)
Full Settlement Controls Yes Yes
R? 0.017 0.27 0.013 0.27
Observations 3124 2679 3124 2679

Panel C: Non-Durable Spending Growth, 2008-10
(1) (2) (3) (4)

HH FC debt share, ERP adj. #1 -13.8"* -9.70*
(4.23) (3.87)

HH FC debt share, ERP adj. #2 -11.9*  -9.94*

(4.34) (3.89)
Full Settlement Controls Yes Yes
R? 0.019 0.19 0.013  0.19
Observations 3124 2679 3124 2679

Panel D: Unemployment Rate Increase, 2008-10
(1) @2 6 @

HH FC debt share, ERP adj. #1 1.51* 2.22**
(0.61) (0.69)

HH FC debt share, ERP adj. #2 2.52**  2.68**

(0.69) (0.72)
Full Settlement Controls Yes Yes
R? 0.0067 0.053 0.017 0.059
Observations 3124 2679 3124 2679

Panel E: House Price Growth, 2008-10
(1) (2) (3) (4)

HH FC debt share, ERP adj. #1 -32.7%* -25.5"*
(6.91) (7.55)

HH FC debt share, ERP adj. #2 -25.3"  -24.3*
(7.78)  (7.44)
Full Settlement Controls Yes Yes
R? 0.024 0.096 0.013  0.095
Observations 1932 1856 1932 1856

Standard errors in parentheses clustered at the subregion level.
+,%,** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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A.2.2 Wage estimates from the structure of earnings survey

The Structure of Earnings Survey (SES) is conducted annually by the National Em-
ployment Service and samples 6% of Hungarian employees, recording information on
their income in May. Firms with 5-20 employees are randomly sampled from the
census of enterprises and report information on all employees. All large firms with
at least 20 employees are required to report information on a 10% random sample of
employees based on employee date of birth. See |Harasztosi and Lindner| (2017) for a
detailed description of the SES.

We estimate composition adjusted wages at the settlement level in the following

manner. In each year we run the following regression separately for men and women
In(Wi) = oy + X'y + vy,

where Wy, is worker i’s nominal hourly wage (total wage compensation divided by
total hours), X;; is a vector of five-year age dummies (with 41-45 as the omitted cat-
egory) and education dummies (with high school as the omitted category). We then
exponentiate the residual plus the constant to obtain the composition adjusted wage,
Wi = e”tt% and compute the average of W in each settlement. This procedure
yields estimated wage series for about one-third of the settlements in our sample that

cover about 82% of the population. With reported hours we also compute the average

monthly hours in a settlement, conditional on employment.

A.3 Debt Revalaution in an Open Economy Model

A.3.1 Model set-up

We model a region as an island small open economy in a continuum of economies
i € [0,1] following (Gali and Monacelli (2005). To provide simple analytical results,
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we employ the recent continuous time formulation of Farhi and Werning| (2017). We
focus on an unanticipated exchange rate shock at time ¢t = 0, which generates perfect
foresight response from the initial steady state.

Households. Household preferences are given by

/ e G N dt
0 l—0c 14¢] 7

where consumption is an aggregate of home and foreign goods

1 n—1 1 n=1|n-1
C, = [(1—a)nch; +anCpy } .

Home goods are an aggregate of a continuum of varieties with elasticity of substitution

€

1 =
Core = ( / Crai) dj) .
0

The parameter « indexes the degree of home bias in consumption. The foreign good
is an aggregate of goods from each country with elasticity of substitution . In turn,
the consumption good produced by country i is an aggregate of varieties produced

within :

1 =1 ﬁ 1 e—1 e-1
g — ( / o dz’) , oy = ( / Cialj) 5 dj) .
0 0

Below we simplify and focus on the case where 0 = n = v = 1 (known as the
Cole-Obstfeld case), but we keep the notation general for now.
We follow Farhi and Werning (2017) and assume incomplete markets.ﬁ Specifically,

to be consistent with our empirical setting, the household has access to risk-free debt

8Gali and Monacelli (2005) focus on the symmetric complete markets case, which simplifies the
analysis by removing net foreign assets as a state variable.
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denominated in domestic and foreign currency. The budget constraint is

gtD:+Dt:gti:D:_FitDt‘i‘PtCt—WtNt—Tt—Ht, tZO,

where D, and D} are debt denominated in domestic and effective foreign currency,
and i, and i} are the home and foreign nominal interest rate/’] In the initial steady
state we have £ =1 and 1 = i* = p.

Household optimality implies the following first order conditions for logged vari-

ables:

OCt + Py = Wy — Py
ét = U_l(it — T — p)
G=0'(if —m —p+é).
Firms. The production function of the firm producing variety j in the home country

is Y;(j) = AgNi(j). Real marginal cost in terms of domestic prices is given by

MC, = f—HT IZZ ft, where 7 is a employment subsidy that is set to offset the monopoly

distortion. Log real marginal cost is thus
me; = —v+w —pyy—ag, v=-—In(l+r71). (A.3)

Firms set prices in producer currency in a staggered fashion and can reset prices with
arrival rate ps.

Terms of Trade and Real Exchange Rate. It is useful to define and relate
the terms of trade to the various price indexes in the economy. The consumer price

_1
index in the home country is P, = [(1 — a)Py," + aPy,"] =", where the home pro-

9There is a continuum of symmetric foreign countries. The foreign currency bond is denominated

1
1—v

in the effective spot exchange rate & = ( fol 5377di)
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ducer price index is the standard Dixit-Stiglitz aggregate over varieties j: Py, =
1

< fol Pry(j )lfedj) ™ Define the effective terms of trade as the price of foreign goods

Pr,

relative to the price of home goods, S; = B

’i, and the effective real exchange rate as

Q, = &bl _ Pre o d .
t = ~p~ = ~p» 8lven producer currency pricing.

Home CPI can be log-linearized as
pe=(1—)pus + appy = Py + sy = T = Ty + Q. (A.4)
This allows us to relate the log terms of trade to the log real exchange rate
g = (1 —a)s;.

Consumption Risk Sharing and Wealth Effects. We assume all foreign coun-
tries are symmetric. The Euler equation for the home country and country i imply

an international risk sharing condition:
1
C;=0'Ci 97,
Taking logs and integrating over ¢ gives us
L. 1
Ct:¢9+ct+_Qt,
o

where 0 = ' = fol 0idi and ¢} = fol cidi. 0 is a term that depends on net foreign debt,

and a debt revaluation that increases the home country’s net foreign debt lowers 6.
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Goods Market Clearing. Using the standard CES demand functions, the market

clearing condition for variety j is

i) = )+ [ Chyloyi
a5 ()

1/p S\ € P T pi N
I a/ ( H,t(])) H: (izt) Cidi
0 PH,t gi,tPF,t Pt

€e—

Inserting this into the domestic output aggregator Y; = (fol Yi(7) eldj> 671, we have

_ —y . -
P\ 7" /1 Pry P, g
Y, =(1-— — C, = ’ Cid
o= a)(Pt) e o \&itPr, = o
P -1 1 Pl 51 = _1
= (ﬂ) (1 — Oé)Ct + OéCt/ ( Fit ’t) Q?t U@Z_ld'l
P, 0 Pry ’

Under the assumption that ¢ = v = n = 1 the goods market clearing condition

€

simplifies to
YV, =CSi [(1—a)+a07], (A.5)
which can be log-linearized as
Yy = ¢+ asy — ab. (A.6)
Using the risk sharing condition ¢; = 0+ ¢} + ¢; and the fact that ¢ = (1 —«)s; yields

Y =c; + 5+ (1 —a)l. (A.7)
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An increase in 6 increases demand for home output by (1 — «), the share on home
goods.

Net Exports. Define net exports in terms of domestic output as nz; =

(%) <Y} — Ct>. Log-linearizing and using that S* = P,/ Py, yields

Py
nry =y — ¢ — asy = —alb,

where the last equality uses and hence the assumption of unitary elasticities of
substitution. Therefore, when 6 > 0 (© > 1) the home country can run trade deficits
of af in each period. The assumption of unit elasticities simplifies the analysis because
it implies that the trade balance is constant.

IS Equation. Differentiating the market clearing condition with respect to

time under the assumption of unitary elasticities, we have
Uy = ¢ + sy
Substituting out consumption from the Euler equation, ¢, = 7, — 1, — p, implies
Yp =1 — T — P+ Q8.
Finally, using (A.4), the dynamic IS equation is
Yo =1y — Tt — P

Marginal Cost, Output, and Phillips Curve. To a first order approximation,

we can relate domestic output to domestic productivity and employment as
Yt = Qg + Ny
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Using this and other relations, we can rewrite real marginal cost in (A.3)) as

mecy = —vV + (U)t — pt) —+ (pt — pH,t) —ag (AS)

= v+ (1+ey+af—(1+¢)ay (A.9)

where we assume 0 =y =n = 1.
The natural level of output that obtains under flexible prices when mc = —pu =

In (j) , is thus

v—p ol
1+ 1+4+¢

Yy =am + (A.10)

The deviation from real marginal cost relative to the initial natural level (with § = 0)

18

mer = (14 @)y + ab. (A.11)

Calvo price setting implies that domestic inflation dynamics are given by the New-

Keynesian Phillips curve

THt = PTH, — AMC, A= ps(p + ps) (A.12)

which, using (A.11]), can be rewritten as

e = prn, — K§e — Ao, k= A1+ ). (A.13)

Initial Flexible Price Steady State. In the initial steady state § = 0. Moreover,
we assume ay = ¢* = 0. From (A.7) and (A.10), the natural level of output and

terms of trade are simply y™ = 0, s" = 0.
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A.3.2 Consequences of a household debt revaluation

As discussed in section (3.2, we assume that in the initial steady state the nominal
exchange rate equals one, £ = 1. The household is long in domestic currency assets
and borrows in foreign currency, so debt in terms of output satisfies D* + D = 0,
D* > O.E The economy is in the natural allocation with # = 0 and balanced trade.
At time zero there is Ae% depreciation that raises debt to AeD* > 0. This is the
fundamental shock we study. The increase in debt implies that the economy must run
trade surpluses. Under the assumption of unit elasticities of substitution, the trade
balance is constant and equals nx = —af. The country budget constraint therefore
implies that net foreign debt relative to initial output is AeD* = [ e~ Joisdspgdt =
J. X e~ Ptnrdt = %. As a result, the debt revaluation implies that the wedge in the

0

risk sharing condition declines by

0— _pAeD*.

«

This term has the intuitive property that the increase in debt is smoothed according
the rate at which the households can borrow p.
How does the exchange rate shock and associated debt revaluation affect output

and prices? We can trace the effect by solving the following system:

THt = Pt — kYt + ApAeD* (A.14)
Yt =l — Tt — P (A.15)
1 -« .
Yo = — pAeD* + Ae. (A.16)
a

Equation (A.14) is the standard New-Keynesian Phillips curve, adjusted for the
wealth effect of the debt revaluation. Equation (A.15) is the dynamic IS curve. Given

10The assumption that D* 4+ D = 0 is without loss of generality, as we can always redefine the initial
natural allocation as one with a different wedge in the consumption risk sharing condition.
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that we think of the home economy as an independent region within a currency union,
we assume that 7, = p, so that domestic monetary policy does not react to the shock.
Equation is the initial goods market clearing condition. The nominal exchange
rate enters the initial condition, as it jumps by Ae, depreciating the terms of trade,
but prices are sticky and hence evolve smoothlyﬂ

Analytical Solution. We can write the system in — as Xt =AX;+ By
and apply the transformation Z; = V~1X,, where V-'AV = D. Here V is the matrix

of eigenvectors of A, and D is the diagonal matrix of eigenvalues of A:

p  —K v 0 2

A: 5 D: 5 V: )
-1 0 0 v 1 1

S_ PV A p— PPt AR

B 2 T

The system we want to solve is then Z=DZ+ V1B, or

ApQAeD*
Zl = 721 + % (Al?)
AeD*
= v+ % (A.18)
(A.19)
The general solution is
o ApAeD* 1
21t — ble”t — %5 <A20)
ApAeD* 1
2o = e — (A.21)

U Empirically, the terms of trade moves significantly less than one for one with exchange rate shock
(Boz et al.| (2017)). A weaker quantitative effect of the exchange rate channel through expenditure
switching strengthens our identifying assumption, as it implies that the expenditure switching
channel will also matter less for output in the cross-section of regions.
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where b; and by are constants. We set b; = 0 for the saddle path stable solution.

Using X; = V Z;, we can obtain the solution in terms of the original variables

—ue”tbg
boevt — ApAeD” (% — 1)

To obtain by, we use the initial condition ({A.16])

1-— ApAeD* (1 1
by = — apAeD*—i-Ae—l-%(———)

o V—U v v

The output response to the exchange rate shock is then of the form provided in the

main text (|1.1)

1-— A 1 1
Y = (— aae”t—(l—e”t) _(:——))pAeD*+Ae~e”t

l—a ,
JE Y 4 1— vty__ — AeD* A Lt
m ( ¢ +( e)l_i_@)p eD*+Ae-e

Ye = BiAeD” + v Ae (A.23)

and the response of domestic inflation is

The debt revaluation channel tends to lower inflation and depreciate the terms of

trade, as demand falls and labor supply expands.
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Supplementary Material for

Chapter 2

B.1 Tables and Figures
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Table B.1.1: Summary of Countries in the Sample and Key Statistics

Country Years Average Average Std. dev.  Std. dev.
AdHH AdHH AdF AdF
Australia 1977-2012 2.23 1.00 2.55 4.40
Austria 1995-2012 0.71 1.98 1.26 291
Belgium 1980-2012 0.82 3.09 1.13 6.47
Canada 1969-2012 1.42 1.00 2.37 3.54
Czech Republic 1995-2012 1.24 -0.85 1.71 5.46
Denmark 1994-2012 3.72 2.52 3.96 5.96
Finland 1970-2012 1.12 0.87 3.04 7.55
France 1977-2012 1.08 1.10 1.20 241
Germany 1970-2012 0.51 0.23 1.79 1.65
Greece 1994-2012 3.22 1.98 2.25 2.43
Hong Kong 1990-2012 1.21 1.88 2.68 10.40
Hungary 1989-2012 0.52 2.06 3.41 5.34
Indonesia 2001-2012 0.96 -0.22 0.77 1.83
Ireland 2002-2012 5.02 14.11 7.97 15.63
Italy 1960-2012 0.70 0.52 1.55 2.98
Japan 1964-2012 0.92 0.14 1.77 4.39
Korea, Rep. 1962-2012 1.71 1.74 2.22 5.83
Mexico 1994-2012 0.20 -1.07 0.86 2.12
Netherlands 1990-2012 3.62 0.95 2.75 4.10
Norway 1975-2012 1.17 1.37 3.42 5.89
Poland 1995-2012 1.91 1.37 2.03 2.59
Portugal 1979-2012 2.57 1.18 2.51 7.22
Singapore 1991-2012 1.78 -0.21 2.88 5.28
Spain 1980-2012 1.78 1.64 2.64 5.01
Sweden 1980-2012 1.11 3.66 2.66 8.47
Switzerland 1999-2012 0.95 0.76 3.27 4.01
Thailand 1991-2012 1.99 -0.85 3.32 7.86
Turkey 1986-2012 0.72 0.66 1.19 3.51
United Kingdom 1976-2012 1.73 1.66 2.44 4.27
United States 1960-2012 0.75 0.54 2.14 1.76

Notes: This table lists the 30 countries in the sample and the years covered in the main regressions.
The last four columns report the mean and standard deviation of the changes in household debt to
GDP and non-financial firm debt to GDP for each country.
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Table B.1.3: Household Debt Expansion Predicts Downward Forecast Re-
vision

Revision of ¢ 4 2 Revision of ¢ 4 3
Growth Forecast Growth Forecast
A @, 9 r
F€U Lo t+1 TOVioper1 TOVtpsjtet1 TOViysjtr1,e42
AgzdiH -0.027* -0.037F -0.011* -0.043*
(0.013) (0.021) (0.0043) (0.016)
Agdf;_l -0.0077 -0.0049 -0.0019 -0.0021
(0.0087) (0.0067) (0.0037) (0.0073)
Country Fixed Effects v v v v
R? 0.038 0.041 0.012 0.060
Observations 484 473 484 484

Notes: This table reports regressions GDP forecast revisions on the expansion in household and
non-financial firm debt to GDP. Columns 1 and 2 report results for the revisions in the forecast
of t + 2 growth made between ¢ and ¢ + 1, Tev{+2|t,t+1 = Ayf+2|t+1 - Ay{“'t. In Column 3 the
dependent variable is the revision between ¢ and ¢ + 1 of the ¢ + 3 growth forecast, while in column
4 the dependent variable is the revision between ¢ + 1 and ¢ + 2 of the same ¢ + 3 growth forecast.
Reported R? values are from within-country variation. Standard errors in parentheses are dually

clustered on country and year. +,* ** indicates significance at the 0.1, 0.05, 0.01 level, respectively.
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Table B.1.5: Root Mean Squared Errors of Pseudo Out-Of-Sample GDP
Growth Forecasts, 2000-2012

Forecast Horizon IMF OECD VAR AR RW
1 year 2.33 2.06 2.69 2.86 3.22
2 years 2.73 2.79 2.81 2.97 3.69
3 years 2.90 2.95 3.07 3.81
4 years 2.97 2.94 3.18 3.74
5 years 2.94 3.04 3.20 3.93

Notes: This table shows the root means squared errors from pseudo out-of-sample forecasts of one-
year GDP growth over the following five years. Root mean squared forecast errors from the IMF and
OECD are computed using realized growth in year ¢ reported in year ¢ + 2 reports. VAR forecasts
refer to forecasts from a three variable VAR using real GDP growth, the change in household debt
to GDP, and the change in non-financial firm debt to GDP. The VAR is estimated on the pooled
sample. AR forecasts refer to forecasts from an autoregressive model of GDP growth estimated on
the pooled sample. Both VAR and AR models include five lags. RW forecasts refer to forecasts from

a random walk model (no change).
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Table B.1.6: Global Household and Firm Debt and Global Growth: Ro-

bustness

Dependent var.:
global avg. Asyis

Dependent var.:
global agg. Azyiis

(1) (2) (3) (4) (5) (6)
Global Azd™H -0.406"  -0.589*  -0.807**  -0.687**
(0.235)  (0.275) (0.203) (0.220)
Global Agzd!” -0.0149  0.0646 -0.164 -0.0613
(0.129)  (0.173)  (0.126)  (0.149)
Global agg. Agzdf -0.594*  -0.316
(0.283)  (0.272)
Global agg. Aszdf 0.0552 0.101
(0.144)  (0.222)
Trend -0.195*  -0.172*  -0.794™  -0.882**
(0.0523) (0.0752)  (0.133) (0.145)
Trend? 0.0126*  0.0157*
(0.00321) (0.00356)
Sample Full Pre 2006 Full Pre 2006 Full Pre 2006
Distributed lag in Ay v v v v v v
Test for equality of
Bun and SBr, p-value .195 .0342 .0138 .0375 .0756 .3634
R? 586 542 7 728 246 132
Observations 46 40 46 40 46 40

Notes: This table reports several robustness tests for the global time series regressions in Table
13. Columns 1-4 control for a linear or a quadratic trend in the specification in Table 13 for the
full and pre-2006 samples. Columns 5-6 compute the global variables by summing the dollar levels
of all variables and then computing each variable based on the summed global aggregate. Each
column includes three lags in the global one-year change in log GDP, computed using the relevant
aggregation method. Newey-West standard errors in parentheses are computed with 6 lags. +,* **
indicates significance at the 0.1, 0.05, 0.01 level, respectively.
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Figure B.1.1: Baseline and Bias Corrected VAR Impulse Responses
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Notes: This figure presents uncorrected and bias corrected impulse responses from a three variable
recursive VAR in log real GDP, firm debt to lagged GDP, and household debt to lagged GDP. The
dash line is from the baseline VAR, and the solid line is the impulse response from the VAR corrected
for Nickell bias using an iterative bootstrap bias correction procedure. Specifically, the procedure
iterates on the VAR coefficients until the VAR estimates from pseudo-samples constructed with the
bias-corrected coefficients is sufficiently close to the (biased) OLS estimates.
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Figure B.1.2: Full Set of Impulse Response Functions from a Recursive
VAR in Real GDP, Non-financial Firm Debt, and Household Debt

—e—Impulse response
---95% Cl

Notes: This figure presents impulse responses from a three variable recursive VAR in log real GDP,
firm debt to lagged GDP, and household debt to lagged GDP. The shocks are identified using a
Cholesky decomposition with real GDP ordered first and household debt last. The impulse responses
are from a VAR in levels with country fixed effects estimated on the 30 country sample. The
reduced form VAR coefficient estimates are corrected for Nickell bias using an iterative bootstrap
procedure. Dash lines represent 95% confidence intervals that account for contemporaneous cross-
country residual correlation and are computed by resampling cross-sections of residuals using the
wild bootstrap.
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Figure B.1.3: Cumulative Responses to Debt Shocks from a Recursive
VAR in First Differences

AdtH 5 AgHH Ad™M 5 Ay Adt = Ay

2 4 6 8 10 ] 2 4 6 8 10 0 2 4 6 8 10
Years after impulse

Notes: This figure shows cumulative impulse responses to household and firm debt to GDP shocks
from a three variable VAR in real GDP growth, the change in firm debt to GDP, and the change
in household debt to GDP. The impulse responses are identified using a Cholesky decomposition
with the ordering [AInY;;, Adl, Adff]. The VAR in first differences is estimated without country
fixed effects. Dash lines represent 95% confidence intervals that account for contemporaneous cross-
country residual correlation and are computed by resampling cross-sections of residuals using the
wild bootstrap.
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Figure B.1.4: Test of Equality between the Response of Annual GDP
Growth to Household and Firm Debt Shocks

—3- 001

0 1 2 3 4 5 6 7 8 9 10
Years after shock

—e— Household —=— Firm

Notes: This figure plots impulse responses for one-year GDP growth from |Jorda| (2005)) local pro-
jections estimated in first differences. The specification is: Ayiyn_1 = o' + Z?zl B%H,jAdgfj +
Z;’:l 5%,jAd5_j + Z?:l 5;?Ayit,j + u?t-‘,—h—la for horizons h = 1,...,10. At each horizon we report
the p-value for the two-sided test of equality between the household and firm debt local projection
impulse response coefficients (Hy : ﬁgH’l = ,8?,’1 against H 4 : BZH’I # ,8%’1).
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Figure B.1.5: Estimates of 3y, for Each Country
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Notes: This figure plots Spp,; from the time series regression, ;43 — ¥ir = Bo + BHH’iAgdgfll +
Z?zl v Ayit—; + €4, estimated separately for each country ¢ in the sample. Regressions for Ireland
(IRL) and Indonesia (IDN) control for Azy;;—; instead of a distributed lag in GDP growth as a
consequence of the limited degrees of freedom. The unweighted average of the estimates refers to
the raw average of the coefficients in the figure, and the precision weighted average is the average
weighted by the inverse of the squared standard error. Bands around the estimates represent 95%
confidence intervals.
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Figure B.1.6: Household Debt Expansion and Growth: The Case of Japan
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Notes: Japan represents an interesting case and helps reveal the difficulty in specifying a “timing”
of the recessionary effects of a household debt boom. This figure plots the relationship between
GDP growth from ¢ to t + 3 and the expansion in household debt to GDP from ¢t — 4 to t — 1 for
Japan. Each point refers to year ¢t. The solid black line is the least squares fit for the whole period
(1964-2012), while the dash line shows the least squares fit for 1964-1995. The figure shows that the
relation between the change in household debt to GDP ratio and subsequent growth for Japan is
negative and strong if we use a sample period of 1964 to 1995, which includes the beginning of the
lost decades period. But after 1995, the Japanese economy continued to exhibit very low growth,
and household debt was shrinking during this period of anemic growth, inducing a positive relation.
Related to this observation, controlling for lagged GDP growth mitigates the positive coefficient for

Japan when using the full sample period.
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Figure B.1.7: Debt Expansions and Preceding IMF Forecasts

Year t—5 GDP Forecast Year t—5 GDP Forecast Error
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Notes: The left panel plots coefficient estimates from: Ahy{tﬂf£+h|t_5 = ol + By AsdlE +
BRhAzdE_ | + €ir, where Ahy{ﬁ€5|t_5 is the IMF forecast of growth from ¢ — 5 to t — 5 + h made in
year t — 5. The right panel shows estimates from the same equation where the dependent variable
is the forecast error. Dash lines represent 95% confidence intervals, computed using standard errors
dually clustered on country and year.
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Figure B.1.8: Impulse Responses from a Bivariate VAR in Household Debt
to GDP and Real House Prices
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Notes: The figure shows cumulative impulse responses from a bivariate VAR in the change in
household debt to GDP and the change in log real house prices using quarterly data. The shocks
are orthogonalized using a Cholesky decomposition with household debt ordered first. Consistent
with the lag length used for the three-variable VAR, this VAR is estimated with 20 lags.
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Figure B.1.9: Correlation with World Household Debt Cycle
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Notes: This figure shows the correlation between the three-year household debt to change for country
: ; e e HH 1 HH
i and the average change for all countries excluding i: corr ((A3d )it N ot (Agd )j t) .
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B.2 Data Appendix

Household debt and non-financial firm debt. Household and non-financial firm debt
are from the BIS’s “Long series on credit to the private non-financial sector” database.
See text for details on the private debt to GDP variables.

National accounts. National accounts data are from the World Bank’s World
Development Indicators (WDI) database. We use annual data in current and con-
stant prices from the WDI on GDP, Y, household consumption, C', gross capital
formation, I, and government consumption, G. We supplement WDI data on total
household consumption with data on household consumption expenditure on durable
goods, C™"  and non-durable goods, C™*"®" from the OECD and national statistical
offices[] We also collect data on investment by type of good from the OECD.

Ezxports, imports, and the current account. Data on exports, X, and imports, M,
in current prices are from the OECD or International Monetary Fund’s International
Financial Statistics (IFS) database, depending on data availability. Net exports is
the difference between exports and imports, NX = X — M. Current account series,
CA, are from the OECD or IFS.

Disaggregated exports and imports. In addition to overall exports and imports, we
construct variables for consumption and non-consumption (capital and intermediate)
trade using disaggregated trade data from the NBER-UN World Trade database (from
1962-2000) and UN Comtrade (from 2000-2012). We aggregate four digit SITC revi-
sion 2 trade flows into consumption, capital, and intermediate imports and exports
following the Basic Economic Categories classification scheme from UN Comtrade.
With consumption exports and imports, XC and MC, we construct the share of
consumption in total exports and imports, sX¢ and sMC.

Unemployment rate. Data on national unemployment rates, u, are from the OECD
harmonized unemployment rate database, where possible. For countries where the
OECD harmonized unemployment rate is series is short or missing, we use unem-
ployment rate data from the IFS, other OECD series, or national central banks.
The harmonized unemployment rate is measured by applying the same definition of
unemployment across OECD member countries to obtain estimates that are more

internationally comparable. However, since we focus on changes in the unemploy-

IThese series are available for 23 of the 30 countries in the sample. Information on durable and
non-durable consumption is missing for Hong Kong, Indonesia, Singapore, Switzerland, Thailand,
Thailand, and Turkey. The OECD decomposes final consumption expenditure of “households on
the territory” into non-durable, semi-durable, durable, and services consumption.
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ment rate, level differences in definitions that are constant over time will not bias the
results.

Sovereign and credit spreads. The sovereign spread, spr, is constructed as the
difference between the 10-year government bond yield and the 10-year U.S. Treasury
yield. Government 10-year bonds yields are from Global Financial Data (code “IG-
[SO-10"). The real sovereign spread is the nominal spread minus the difference in
CPI inflation rates.

The mortgage-sovereign spread, spr®, is the difference between the mortgage
lending rate and the 10-year government bond yield. The mortgage lending rate is
from Global Financial Data (code “IL-ISO-M”). For Denmark we use the yield on
10 year mortgage bonds instead of the mortgage lending rate (“INDNK10D”), and
for Sweden we use the yield on 5 year mortgage bonds from GFD (“INSWE5D”).
For Japan we use the interest rate on building society mortgages from Datastream,
and for Korea we use the 5 year mortgage bond yield from the Bank of Korea via
Datastream. The sample includes a mortgage-sovereign spread for 26 countries out
of 30 Countriesﬂ The mortgage lending rate refers to the rate on fixed or variable
rate loans for home purchase, depending on the prevalent contract in each country.
Maturity typically ranges from 5 to 30 years.

Corporate credit spreads, spr;””, are constructed as the difference between the
corporate bond yield and the 10-year government bond yield. For 15 countries the
corporate bond yield series are from Global Financial Data (code “IN-ISO”)f] For 6
other countries we obtained series on the corporate lending rate from Global Financial
Data (code “IL-ISO” )E| For the United States the corporate credit spread is the Baa-
Aaa spread (average of Q4 monthly values).

All interest rate series are aggregated to annual series by taking quarterly averages
of daily, weekly, or monthly rates and using the fourth quarter value. For eurozone
countries, we use the Germany 10-year government bond yield as the benchmark
rate Pl

Professional GDP growth forecasts and forecast errors. We use GDP growth fore-
casts and forecast errors from the IMF World Economic Outlook (WEQO) Historical
Forecasts Database and from print editions of the OECD Economic Outlook. Fore-

2The mortgage sovereign spread is missing for Hong Kong, Indonesia, Thailand, and Turkey.

3The 15 countries are Australia, Austria, Belgium, Canada, Denmark, Germany, Italy, Japan, Korea,
Netherlands, Norway, Spain, Sweden, Switzerland, and the United Kingdom.

4These countries are Finland, France, Greece, Ireland, Poland, and Portugal.

5Specifically, we use the German 10-year government bond yield for Austria, Belgium, Finland,
France, Germany, Ireland, Italy, Netherlands, Portugal, and Spain starting in 1999 and for Greece
starting in 2001.
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casts from the OECD FEconomic Outlook are hand-collected. Forecast errors are de-
fined as the difference between realized and forecasted growth. To construct forecast
errors we use realized GDP growth for year ¢ reported in year ¢t + 2. This allows us to
compare forecasts with realized growth rates based on proximate vintages of data.ﬂ
The WEO Historical Database reports forecasts for growth up to the five year horizon
since 1990. We supplement this information with IMF one-year ahead forecasts for
the G7 countries from 1972 onward. One-year and two-year ahead forecasts from the
OFECD Economic Outlook are available since 1973 and 1987, respectively.

Government debt to GDP. The government debt to GDP ratio, GD/Y | is from the
IMF’s Historical Public Debt Database (Abbas et al. (2010))). To construct changes
in government debt to GDP, we do not take differences across breaks in the series.

Real house prices. Real house prices, HPI, are constructed from the BIS’s “Long
series on nominal residential property prices.” These series cover 20 countries in our
sample and start in 1970 or 1971[] Annual growth in real house prices are constructed
from changes in fourth quarter values, deflated by the CPIL.

Real effective exchange rates. Real effective exchange rates, REER, are from the
BIS’s “Effective exchange rate indices” database. We use the narrow indices, which
extend back to 1964 for 24 countries in our sampleﬂ An increase in the index indicates
an appreciation.

FExchange rate regime. Information on the de facto exchange rate regime is from
Reinhart and Rogoff| (2004), updated to 2010 in [Ilzetzki et al.| (2010). We define
“Fixed regimes” as arrangements with a coarse classification code equal to 1 (cur-
rency boards, a pre-announced horizontal band that is narrower than or equal to
+2%, or a de facto peg). “Intermediate regimes” are defined as arrangements with a
classification code of 2 or 3 (crawling pegs, crawling bands, managed floating, moving
bands, etc.).

6 All results based on forecast errors are robust to using realized GDP growth from the WDI instead
of the WEO Historical Database or the OECD Economic Outlook.

"The countries without house price series from the BIS are Austria, Czech Republic, Greece, Hun-
gary, Indonesia, Mexico, Poland, Portugal, Singapore, and Turkey.

8Countries without REER series are Czech Republic, Hungary, Indonesia, Poland, Thailand, and
Turkey.
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B.3 Simple Model of Permanent Income Shocks
and Credit Demand

In this section we summarize a simple model where household debt expands today
in anticipation of higher income tomorrow. Consider a small open economy with
exogenously given output and a continuum of infinitely lived households. Output y;
follows a stochastic process with ’QZJE—H = E} Ay, representing the expected change in
income j periods forward at time ¢. Unanticipated changes in income can be driven
by shocks such as technology shocks, natural resource discovery, or terms of trade

shocks. Households face no borrowing constraints and maximize,

E, Z Bru(cy).
=0

There is a risk-free one period bond that can be traded internationally with each

household facing a sequential budget constraint,
e+ (L+7r)di1 =y + dy, (B.1)
and a no-Ponzi game constraint,

. diyj
lim F J_ — 0. B.2
Jggo t(l + )l 0 (B-2)

The Euler equation of this problem can be written as u'(¢;) = B(1 + r)Eu(ciy1).
Assuming (1 +r) = 1 and quadratic utility with U(c) = —3(c —¢)* with ¢ < ,
makes marginal utility linear and hence consumption a random walk with ¢; = FEycpyq.
Iterating forward and using and ¢, = Eyc1, we get that consumption
equals expected permanent income E;yf minus interest payments on outstanding debt

rd;_, in equilibrium,

T > Yt
Cy = Etyf — rdt—l = mEt ZO (1 —t:_‘;)] — Tdt_l. (B3)
j:
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Plugging ¢; = Fywy? —rd;_, into equation (B.1]), we can write down the change in debt

at time ¢ in terms of the present value of expected changes in future income:

0o t+j

Ad, = ; m (B.4)

Productivity shocks thus generate a positive relation between the change in debt
and subsequent output growth. Growth in debt is driven by higher demand for credit

in response to expected future income growth and a desire to smooth consumption.
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Appendix C

Supplementary Material for
Chapter 3

C.1 Tables and Figures

263



“AT0A1100dS01 “TOAd] TO'0 ‘GO0 ‘T°0 92 @ dOURDYIUTIS SOIRIIPUL 4, ‘4 "ISNOI AJDIISRPIISOINNOY IR
sosorjuared UT SIOLID PIRPURIG “IRSA UOIJR[NSDISD 91R)S-RIJUI IO -I2JUI 91} U0 GRGT 0F CR/GT WOIJ [IMOIS JIPaId JO SUOISSaISal sjuasald a[qey SIYJ, 5970\

6 6 6% 6 6% 6 6 6% SUOTYRATIS(| ()
c1z°0 10270 za1r0 16T°0 9L1°0 1€0°0 €60°0 1o oy
(2L10°0) (L2600°0)  (2¥200°0)  (09,00°0)  (25.00°0) (2010°0) (1910°0) (09T00°0)
669070~ ~88T0°0-  .8GT0°0-  +F9%0°0-  .6120°0- 2e10°0- 48820°0- LLTP00°0-  OYRIS-RIUI SIBOL
UOT)R[NIAIS(] 9)8IS-RIUJ SIBOA ¢ [oUR]
992°0 €z10 2800 960°0 18070 680°0 9710 €a1°0 oY
(¥,90°0) (0610°0)  (c21000)  (0S20°0) (8020°0) (2e00) (€020°0) (1£€00°0)
=0130- ~€8G0°0-  TRT0°0-  .BIS0°0-  LZTV00- ¥950°0- LIET0- WTCT0°0-  OYe)S-IOJUI STROX

UOTRINSOII(] 9)BIS-TOJUT SILIX Y [oUR]

Xopur @Wﬁ.ﬁ%ﬁﬁ SuRO[ ‘U0) SuBO] HH SuU®RO[ [72p)) SURO[ [B)O], JIaquinu ﬁgm%m QUIN[OA ﬁQQ@ auwIoour 09
HH mwlmmq mmlqu mmlqu mwlwmq mwlwmq uReo| mwl%wq ueor| mwlwmq 199 @w\qu

(8) (L) (9) () (%) (€) () (1)

oJanseo\ uorye[n3aIa(J :sseulsnqoy :1°'1°D 9[qelL

264



"AToA1300dso1 ‘[9Ad] 100 ‘GO0 ‘T°0 U2 1 20URDYIUSIS $9IRIIPUT . ‘. +
“1STIGOI A}101)SePadSOIN)aY ole sesoyjualed Ul SIOLID PIRpUR)S 'So1e)s 9 I0J o[qe[reae sI 9] “(€T0Z)) | e 10 I0Jny| Ut pauyep se st o[qelreA 2Insodxmy
RUIYY),, OYJ, 1SN puR WoO0(q oY) Ul YmoIs juowioidure 10] uoryeoyads oyy ut oinsodxs eury)), SUIpnoul 0} ssoujsnqol sjuosold o[qre) Sy, 59307 N

65

oF oF 9% 9% 9% oF SUOTYRATIIS( ()
eTro0 L6€°0 67€°0 ¥87°0 6770 2000 .

(9870°0) (1210°0) (9610°0) (€950°0) (2120°0) (9220°0)

~9ET°0- +9GC0°0- L LLE0°0- wFST0 29070 16000 amsodxo eury)

(L620°0) (£6600°0) (6010°0) (gee00) (8110°0) (¥910°0)

**Hmﬁcl *@@NOOl **Nﬁmool **@NHO **@N@OO WHMOOO adnseola .WQHOQ

UOONIISUO,)  SO[(RPRIT-UON  SO[qRPeL],  UOIPONIISUO))  SO[qRPRIL-UON  SO[qepei],
MQEM N@I@mq ﬁggm N@\awq MQEH Nm\qu ﬁﬁ.—am wwlqu ﬁgam wm\qu ﬁgam ww\mmq

(9) (¢) (%) (€) (2) (1)

‘[Toxjuo)) aansodxy eury) Ypm juewkodwy :g°'1°D 9[qel,



"SIOLI® PIRPUR)S ISNCOI AJID1ISRPaOSOIOY Yim 3 + ¢Sz + Igp 4+ 0 = 59628y (q)
(810110 pIepUR)S JSNOI A}ID1ISLPIISOINDY IM 53 + g¥T + Tg¥p + 0 = fu 9688y (§)-(1) worpeoymods UOISSISAY ")'(] Ul 90URIRAI(IO] I0] d[qR[IRAR
UOT)RULIOJUT OU ST 9I0Y) S SUOIYRAIdSqO F A[uo sestrduwroo 5 pue ( [oue uolyemndod/juomfojduro (@101 se pauyep sI oreys juowho[dusy :$270A

67 67 67 67 6V suorjyeAlasqQO
¢80 Ggcso LG9°0 LTL70 Ge6'0 d
(¥¥500°0) (16€0°0) (2210°0) (¥910°0) (2210°0)
«£0600°0- «6880°0 £€9¢00°0 2¢L00°0- €€L00°0 OINSLIUI “FOI9(]
s[o1uo)) IV A [Pued
9¢¢0 1170 69¢°0 0€T°0 68¢°0 "
(08€00°0) (17€0°0) (8210°0) (8120°0) (1070°0)
98¥00°0- «=+GLT°0 «8G70°0 17200 00200 sInseow “SaI9(]
S[OIJUO)) ddURIRSQIO 2y orydeIdowd(] (] PUR]
16¢°0 G9¢0 761°0 €L¢°0 9060 el
(70500°0) (12£0°0) (2020°0) (6020°0) (8600°0)
+0€600°0- x6990°0 96£000°0- I8T0°0- «86T0°0 aInseow “Sora(]
S[OIUOT) FOYS [TO =D [Pued
99¢°0 L9¢°0 L8070 8¢T0 ¢L80 d
(88€00°0) (€920°0) (¥020°0) (6120°0) (¥210°0)
G0c00°0- «VIT°0 SLT00 LL20°0 98T0°0 OINSEIUL "FOId(]
s[onquoy) a[qerrep juepuado(] pedser] g [oued
700°0 Ggeco 0700 G100 L€0°0 o
(81500°0) (€220°0) (¥810°0) (2020°0) (99€0°0)
7120070~ 10170 ¢9¢0°0 0LT10°0 0L£0°0 QInseow “SoId(]
ose)) oseq Y [ourd
oIeys soorid oSOy SO[qRpPRI],-UON ‘duro eqdeo 1od 9
MQEM mmlqu mm\qu MQEW mmlqu ®107, mmlqu ICER| mm\qu
(9) (v) () (¢) (1)

SuoIssa139} UOZLIOH 8uorT :¢'1°D d[qe],

266



Table C.1.4: Deregulation and Real GDP per Capita & Employment
Growth

Panel A: Real GDP per Capita Growth

Real GDP per Real GDP per
capita growth capita growth (WLS)
(1) (2) (3) (4)

Intra-state dereg.  0.0173**  0.0133**  0.0214*  0.0185**
(0.00460) (0.00429) (0.00444) (0.00445)

Time FE v v
State FE v v v v
Regional time FE v v
R? 0.365 0.530 0.532 0.613
Panel B: Total Employment Growth
Total employment Total employment
growth growth (WLS)
(1) (2) (3) (4)

Intra-state dereg.  0.0167**  0.0129**  0.0203**  0.0170**
(0.00294) (0.00309) (0.00360) (0.00347)

Time FE v v

State FE v v ve v
Regional time FE v v
R? 0.536 0.625 0.628 0.671
Observations 767 736 767 736

Notes: Time horizon for panel regression is 1980-1995. Intra-state deregulation covariate assumes
value 1 the year after the intra-state branching deregulation has taken place. The year of the intra-
state branching deregulation is dropped. Delaware is excluded from all colums. Hawaii and Alaska
are dropped from the sample in column (2) and (4). For the regional time fixed effects the sample
is split into four main regions. Region 1 (Northeast) contains CT, MA, MD, ME, NH, NJ, NY,
PA, RI, VT, and WV; Region 2 (South) contains AL, AR, DC, FL, GA, KY, LA, MS, NC, OK,
SC, TN, TX, and VA; Region 3 (Midwest) contains IA, IL, IN, KS, MI, MN, MO, NE, ND, OH,
SD, and WI; Region 4 (West) contains AZ, CA, CO, ID, MT, NM, NV, OR, UT, WA, and WY.
Regression specification: (1) Aylnys = a5+ 0, +dy s 81 + €5 with heteroscedasticity robust standard
errors; (2) Ajdnys = s + Y, + disS1 + €5 with heteroscedasticity robust standard errors; (3)
Ailnys = as+ 64 +de s f1 + €15 with heteroscedasticity robust standard errors and weights according
to real GDP in 1980; (4) Alnys = as + Yer + di,sf1 + €15 with heteroscedasticity robust standard
errors and weights according to real GDP in 1980.
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Table C.1.5: Deregulation and Total Loan & C&I Loan Growth

Panel A: Total Loan Growth

Total loan Total loan
growth growth (WLS)
(1) (2) (3) (4)

Intra-state dereg.  0.0475** 0.0398** 0.0310" 0.0332*
(0.0154) (0.0147) (0.0178) (0.0143)

State FE ve v v v
Time FE v ve
Regional time FE v v
R? 0.180 0.438 0.241 0.436
Panel B: C&I + Commercial Real Estate Loan Growth
C&lI loan C&lI loan
growth growth (WLS)
(1) (2) (3) (4)

Intra-state dereg.  0.0443**  0.0252* 0.0285" 0.0261"
(0.0115) (0.0117)  (0.0149)  (0.0144)

State FE ve v ve v
Time FE ve v

Regional time FE v v
R? 0.314 0.420 0.401 0.492
Observations 767 736 767 736

Notes: Time horizon for panel regression is 1980-1995. Intra-state deregulation covariate assumes
value 1 the year after the intra-state branching deregulation has taken place. The year of the intra-
state branching deregulation is dropped. Delaware is excluded from all colums. Hawaii and Alaska
are dropped from the sample in column (2) and (4). For the regional time fixed effects the sample
is split into four main regions. Region 1 (Northeast) contains CT, MA, MD, ME, NH, NJ, NY, PA,
RI, VT, and WV; Region 2 (South) contains AL, AR, DC, FL, GA, KY, LA, MS, NC, OK, SC, TN,
TX, and VA; Region 3 (Midwest) contains IA, IL, IN, KS, MI, MN, MO, NE, ND, OH, SD, and WI;
Region 4 (West) contains AZ, CA, CO, ID, MT, NM, NV, OR, UT, WA, and WY. The dependent
variable C&I loan growth represents the growth of the aggregate of C&I loans and commercial real
estate loans. Regression specification: (1) Audnys = as + 0, + di 501 + €5 with heteroscedasticity
robust standard errors; (2) Aydnys = as+ i, +di s 51 + €5 with heteroscedasticity robust standard
errors; (3) Aynys = as+0; +dy 551+ €1,s with heteroscedasticity robust standard errors and weights
according to real GDP in 1980; (4) Aylnys = s + Ve + disB1 + €5 With heteroscedasticity robust
standard errors and weights according to real GDP in 1980.
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Table C.1.6: Real GDP per Capita Growth and Deregulation

Real GDP per capita growth

(1) (2) (3)

(4)

Intra-state dereg. 0.0187*  0.0180** 0.0125* 0.0121*
(0.00493) (0.00507) (0.00498) (0.00505)
Inter-state dereg. -0.00273  -0.00268  -0.00241  -0.00230
(0.00535) (0.00538) (0.00526) (0.00528)
-5y to intra-state dereg. -0.00364 -0.00287
(0.00553) (0.00552)
+5y after intra-state dereg. 0.00173 -0.000529
(0.00518) (0.00504)
Share empl. mining -0.396 -0.389
(0.408) (0.409)
Share empl. construction 0.274 0.276
(0.426) (0.427)
Share empl. manufacturing -0.463 -0.478
(0.371) (0.372)
Share empl. transportation 1.755%* 1.725%*
(0.522) (0.526)
Share empl. trade -1.188™  -1.194*
(0.444) (0.445)
Share empl. finance -2.324™ -2.334™
(0.556) (0.557)
Share empl. services -0.218 -0.224
(0.388) (0.389)
R? 0.363 0.364 0.423 0.423
Year FE v v v v
State FE v v v v
Observations 751 751 751 751

Notes: Industry employment shares are based on the SIC industry classification. Regression speci-

fication: A¢lnys = as + 6 + 0 + €, s with heteroscedasticity robust standard errors.
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Table C.1.7: Idiosyncratic Volatility of State Employment Growth and
Deregulation

State employment growth
idiosyncratic volatility, |é|

(1) (2) (3) (4)

Total Tradable Non-tradable Construction

Dy, -0.00519"  0.0000334 -0.00662* -0.0129
(0.00267)  (0.00353) (0.00268) (0.00828)
R? 0.127 0.077 0.151 0.113
State FE v v v v
Year FE v v v v
Observations 374 374 374 374

Notes: This table shows results from estimating: |€s:| = as + v + BDst + ust. The left-hand-side
variable |é,| is the absolute value of residuals from a regression of employment growth on state and
time fixed effects Aln(Empl) = a5 + v+ + €5t Dy is a variable that takes on a value of 0 if a state
has neither deregulated intra-state branching nor interstate banking, 1 if a state has adopted one
form of deregulation, and 2 if a state has deregulated both restrictions. The estimation period is
1983-1991, and we omit the year of deregulation. Standard errors in parentheses are clustered at
the state level.

Table C.1.8: Employment Growth Within State Estimates

A Employment

(1) (2) (3) (4)

Total Tradable Non-tradable Construction

Dy 0.0108* 0.00432 0.0126** 0.0333*
(0.00479) (0.00694) (0.00425) (0.0169)
R? 0.537 0.456 0.485 0.370
State FE v v v v
Year FE v v v v
Observations 515 515 515 515

Notes: This table shows results from estimating: Aln(Empls;) = s+ + BDst +ust. Dyt is a vari-
able that takes on a value of 0 if a state has neither deregulated intra-state branching nor interstate
banking, 1 if a state has adopted one form of deregulation, and 2 if a state has deregulated both
restrictions. The estimation period is 1983-1991, and we omit the year of deregulation. Standard
errors in parentheses are clustered at the state level.
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Table C.1.11: Robustness: Alternative Deregulation Measure and the
Household Leverage Index from 1982 to 1989

Agy g9 HH leverage index

(1) (2) (3) (4) (5) (6) (7)
Dereg. measure (1983 dummy) 1.169** 1.213** 0.872** 1.379** 1.355**  0.465 0.869*
(0.309) (0.337) (0.303) (0.297) (0.291) (0.304) (0.371)

Oil Exposure '85 -0.0560 -0.368*
(0.0443) (0.136)
Oil Empl. 82 -11.82* -28.87*
(3.547) (4.193)
Forbearance 0.178 -0.0140
(0.159) (0.158)
Northeast region 1.489** 1.492**
(0.536) (0.535)
South region 0.345 0.895**
(0.246) (0.305)
West region 0.161 0.860*
(0.328) (0.379)
Debt to incomejggs -1.181 -2.708
(1.626) (2.150)
Ags_g9 Real GDP per Capita -0.365 3.543**
(0.532) (1.081)
Unemployment, g, -0.0665 -0.0434
(0.0702) (0.0542)
Ago_gg C&I loans 1.017*
(0.421)
R? 0.430 0.336  0.478 0.351 0.326 0.693 0.451
Demographic controls v v
Observations 49 48 49 49 49 48 49

Notes: This table presents a regressions of the Ags_g9 HH leverage index on the deregulation dummy,
that assumes value 1 if state has allowed intrastate branching or/and interstate branching by 1983 or
earlier and 0 otherwise, and various controls. Ags_gg HH leverage index represents the first principal
component of Ags_gg Debt-to-income, Agy_gg Loan appl. volume, and Ags_gg Consumer loans. Oil
exposure 1985 represents the share of the state’s oil production after excluding federal production.
This share is further normalized by the state’s population in 1985. Oil employment 1982 is the state’s
share of employment in the oil industry. Commercial and industrial loans (C&I loans) follows its
corresponding definition in the call report. Demographic controls are the fraction of people in urban
neighborhood, fraction black, fraction hispanic, fraction with a high school degree, and fraction with
college degree, based on the 1980 census. Heteroscedasticity robust standard errors in parentheses.
—+,* ** indicates significance at the 0.1, 0.05, 0.01 level, respectively.
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Table C.1.14:

Robustness: Beta Analysis using Alternative Deregulation

Measure
(1) (2) (3) (4) ()
Real Real Housing  House
GDP GDP Unemp.  unit price
growth  p.c. growth Change  growth  growth
Aggregate GDP Growth: 1982-89 & 1989-92
GDP growth 0.280" 0.499* -1.352*  -3.382* 0.0586
(0.152) (0.129) (0.166) (1.422)  (0.301)
Dereg. measure (1983 dummy) -0.0141* -0.0157* 0.0208**  -0.123*  -0.0397*
(0.00567)  (0.00487)  (0.00419) (0.0527) (0.0133)
Dereg. measure (1983 dummy)
x GDP growth 0.984** 0.814** -0.830"  3.933T  2.412*
(0.217) (0.179) (0.203) (2.121)  (0.677)
R? 0.350 0.460 0.791 0.114 0.334
Observations 98 98 98 98 98

Notes: This table presents regressions of the form: Ayg, = o + Xy - ds + YAXp + dds + €. The
equation is estimated in changes using two periods, the boom and the bust (i.e. b = {boom, bust}).
The dependent variables are defined as the growth rate from 1983 to 1989 (boom) and 1989 to 1992
(bust), with the exception of unemployment, which is measured as the change from 1982 to 1989
and 1989 to 1992. The variable AX, is the change aggregate GDP growth (1983 to 1989 and 1989
to 1992, panel C). All regressions are estimated using the alternative deregulation measure, which
assumes value 1 if state has allowed intrastate branching or/and interstate branching by 1983 or
earlier and 0 otherwise. The coefficient on the interaction between the deregulation dummy and the
aggregate cycle variable, 3, measures how a state’s cyclicality over the 1982-92 cycle varies with the
deregulation measure. Standard errors are clustered at the state level. +,* ** indicates significance

at the 0.1, 0.05, 0.01 level, respectively.
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Figure C.1.1: Average Debt to Income
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Notes: Average debt to income is the mean of debt to income across all states in each year.
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Figure C.1.2: The Rise in Household Debt to Income in the 1980s
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Figure C.1.3: Deregulation and the Boom and Bust: Cross-Sectional Evi-
dence
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Figure C.1.4: NPL Ratios without Controls
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