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Abstract

This paper examines the causes and consequencesdidfexpansion in a set of
developed and emerging economies through its phynemics with stock prices.
We find that credit expansion, measured by thestlygar change in bank credit to
GDP ratio, predicts a significantly increased cresk in the returns of the equity
market index and bank equity index in the subseigtwo to eight quarters.

Despite the increased crash risk, credit expangredicts both lower mean and
median returns of these indices in the subsequémtears, even after controlling
for a host of variables known to predict the equitgemium. These findings

suggest that credit expansion is not simply dribgnrisk-seeking of financial

intermediaries against the will of shareholderbyexpanded risk appetite, but is
likely accompanied by widespread optimism of finahntermediaries and stock
investors.
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A strand of the economic literature emphasizes thahe presence of information and
agency frictions, the credit channel of financrdermediaries can have significant and persistent
impacts on the real economy, e.g., Bernanke andeG€1989), Kashyap, Stein and Wilcox
(1993), Kiyotaki and Moore (1997), and Holmstrond &nrole (1997). In particular, economists
have long argued that credit expansion by banksotimel intermediaries can lead to instability
of the financial system and the economy, e.g.,dfi$h933), Minsky (1977), and Kindleberger
(1978). The more recent literature has highligtges®t of economic mechanisms, such as capital
outflows (Shleifer and Vishny, 1997), wealth efee€Kiong, 2001; Kyle and Xiong, 2001; He
and Krishnamurthy, 2012, 2013), collateral capesitiGeanakoplos, 2010), and margin
constraints and spirals (Gromb and Vayanos, 2002niermeier and Pedersen, 2009), through
which credit expansions make financial intermeésrimore exposed to adverse economic

shocks and increase probabilities of financialegis

Given the potentially severe consequences of cexghainsion, which were evident from the
experience of the recent global financial cridiss important to understand its origin. There are
several distinct views. First, credit expansion mneffect active risk seeking by bankers and
financial intermediaries as a result of agency |lenols. Such risk-seeking incentives can arise
from the misaligned incentives of financial intedraies with their shareholders, e.g., Allen and
Gale (2000), and Bebchuk, Cohen, and Spamann (201®&om the implicit too-big-to-fail
guarantees provided by the government, e.g., R2@06, 2010) and Acharya, et al. (2010). A
second view posits that credit expansion may beedriby widespread optimism shared by
financial intermediaries and other agents in thenemy. This view can be traced back to
Minsky (1977) and Kindleberger (1978), who emphadizat prolonged periods of economic
booms tend to breed optimism, which in turn leaal<redit expansions that can eventually
destabilize the financial system and the econonhe fecent literature has proposed various
mechanisms that can lead to such optimism, suchegkected risk (Gennaioli, Shleifer and
Vishny, 2012, 2013), group think (Benabou, 2013jrapolative expectations (Barberis, 2012),
and this-time-is-different syndrome (Reinhart armh&f, 2010). Finally, credit expansion may
also reflect largely increased risk appetite o&fioial intermediaries due to the reduced market
volatility during economic booms, which relaxes Maat-Risk constraints faced by financial

intermediaries (Danielsson, Shin and Zigrand, 2@&d2ian, Moench and Shin, 2013).



In this paper, we empirically examine the caused @emnsequences of credit expansion
through its joint dynamics with stock prices. Sevaeasons motivate such an analysis. First,
price fluctuations of equity market indices and lbatocks, which are readily available for a
large set of countries and going back for subsahmeriods of time, provide a convenient
measure of financial instability induced by creeipansion on the overall economy and the
banking sector. Second, stock prices also providdannel to examine the causes of credit
expansion as stock prices aggregate the expeca#ind risk preferences of stock investors

regarding financial instability induced by credipansion.

We focus on testing two hypotheses. First, motivdig the aforementioned theories on
financial instability induced by credit expansiave hypothesize that credit expansion predicts
an increase in the crash risk of bank stocks ardetfuity market index. We measure credit
expansion by the three-year change in bank cred@DP ratio in a country and test whether this
variable predicts a significant increase in theatieg skewness of future returns of the bank
equity index and broad equity market index. Ourlysig adopts a panel quantile regression
approach with the credit expansion variable aneérotdontrol variables as predictive variables
for various quantiles of stock returns in the sgosst one to eight quarters. We use two
measures of negative skewness in stock returnsmiéia measure by the distance from the
median to the lower tail (¥0quantile) minus the distance to the upper tail"(§0antile), and an
alternative by the difference between the meanraadian. To increase statistical power, we
pool together a data sample of 19 developed anemdrging countries. Interestingly, bank
credit expansions in these countries exhibit omhals cross-country correlations throughout

history.

Our analysis shows that bank credit expansion ptedi significant increase in the negative
skewness in the subsequent returns of the equitkahandex and bank equity index. The
increase in the negative skewness is particulambyg for the bank equity index, and is robust in
different subsamples of countries and in periodsnegxcluding the recent post-2008 global
financial crisis period or excluding years befor@5Q. This finding confirms that financial
instability induced by credit expansion is not wegto the recent crisis and is present across

many countries in different periods of time.



Next, we examine a second hypothesis that theaserk stock crash risk induced by credit
expansion is compensated by a higher equity premiiubank credit expansions are just driven
by risk seeking of financial intermediaries agaitist will of shareholders, we expect stock
investors to demand a higher equity premium as Ipottection and compensation for the
increased crash risk they have to bear. On ther ditwed, there may not be any higher equity
premium, if bank credit expansions are caused ldesypread optimism among both financial

intermediaries and stock investors.

We find that in one to eight quarters after bardddrexpansions, despite the increased crash
risk, the mean returns of the bank equity index eqdity market index are significandgwer
rather than higher. One concern is that the loweammreturns might be caused by a small
number of price crashes in our sample. Interestinghnk credit expansion also predicts
significantly lowermedian returns of bank equity index and equity marketeidwhich are
robust to this small sample concern and, givenirtheeased negative return skewness, provide
an upper bound for the mean returns. The lower amedeturns predicted by bank credit
expansion suggests that not only there is no pmanitucompensate for the increased crash risk,
the equity premium conditional on credit expansiamsiower even in the absence of the

occurrence of tail events.

In this regard, one might argue that the lower ma&@th median returns predicted by bank
credit expansion may be caused by a correlatiobaok credit expansion with time-varying
equity premium, which is indeed present in the det@vever, even after controlling for a host
of variables known to be predictors of the equitgrpium, including dividend vyield, inflation,
the term spread, the corporate yield spread, r& Growth, investment to capital, residential
investment to capital, and consumption to wealtéimkbcredit expansion remains strong in
predicting lower mean and median returns of thekbeguity index and equity market index.
Furthermore, we also find that the predictabilitypank credit expansion for the equity premium

not only works in-sample but also is significant-oérsample.

Taken together, our analysis shows that bank ceegiatnsion predicts increased crash risk
in the equity market index and bank equity inded #re increased crash risk is accompanied by
a lower, rather than higher, equity premium. Thgsat patterns suggest that bank credit

expansions cannot be simply driven by risk-seekipdinancial intermediaries against the will
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of shareholders. Alternatively, one might arguet ttiaring economic booms both financial
intermediaries and stock investors may experierparesions of risk appetite, which can lead to
both credit expansions and a largely reduced equégium. However, based on the coefficient
estimates of our predictive regressions, the ptediequity premium drops to substantially
below zero in some countries after large credita@spons. It will be challenging for any model
to fully explain such large drops in the equity mprem simply based on expansion of risk

appetite. Instead, there is a need to accounhérdle of optimism in driving credit expansions.

A large literature investigates the real and finaheffects of credit expansions from both
domestic macro and international finance perspestand has highlighted various consequences
of credit expansions, such as bank runs, outpseisapital outflows, and currency crashies.
contrast to this literature, our paper highlighdéset pricing implications of credit expansion, as

well as the roles of investors’ and intermediartasliefs and risk-appetite leading up to the crisis

In closely related work, Schularick and Taylor (2Ptonstruct a historical dataset of bank
credit for 12 developed countries over the years830-2008 and find that bank credit growth is
a powerful predicator of banking crises. We exptmair data sample to a larger set of countries
and show that bank credit growth is also a powegdtédictor of equity crashes. More
importantly, our analysis further finds that thergased crash risk is not compensated for by a
higher equity premium, which helps establish andrtgmt role played by optimism in driving
credit booms. In this regard, our results echdititéngs of Greenwood and Hanson (2013) that
during credit booms the credit quality of corporaebt borrowers deteriorates and that this
deterioration forecasts lower excess returns tparate bondholders. Mian and Sufi (2009) and
Keys, et al. (2010) provide evidence on the effetixedit expansion on households by showing
that the credit boom of the U.S. in the 2000'sa#d households with poor credit to obtain

unwarranted mortgage loans, which led to the sulss#cgubprime mortgage default crisis.

By highlighting a possible role of optimism in dng credit booms, our analysis echoes
some earlier studies regarding distorted beliefd§ir@ncial intermediaries during the housing

boom before the recent global financial crisis, ahhoriginated from the U.S. housing bubble.

! See, for example, Mishkin (1978), Bernanke (1988Y Eichengreen and Mitchener (2003) for the rbleredit in
the propagation of the Great Depression in the;UdB.the role of credit in international financialises, see, for
example, Demirgiig-Kunt and Detragiache (1998), Keky and Reinhart (1999), Eichengreen and Arte®@@Z},
Borio and Lowe (2002), Laeven and Valencia (20@8j Mendoza and Terrones (2008).



Foote, Gerardi, and Willen (2012) argue that betbeecrisis top investment banks were fully
aware of the possibility of a housing market cragh*“irrationally” assigned a small probability

to this possibility, as revealed by their investinezports. Cheng, Raina and Xiong (2013) find
that employees in the securitization finance ingustere more aggressive in buying second
homes for their own personal accounts than someatagroups during the housing bubble and,
as a result, performed worse. It is important teenthat our findings, as well as these other
findings in the literature, do not invalidate thaportant effects of misaligned incentives of
financial intermediaries in driving credit boomgjtbhelp establish belief distortions as an

additional cause.

Our study is also related to the growing literatoneanalyzing asset pricing implications of
balance sheet quantities of financial intermedsarfrian, Moench and Shin (2013) and Adrian,
Etula and Muir (2013) provide theory and empirieaidence for intermediary book leverage as
a relevant pricing factor for both the time-seraasl cross-section of asset prices. Our study
differs from their objective by focusing on analygithe increased crash risk induced by credit
expansion of financial intermediaries. Muir (2018pcuments that risk premia increase
substantially during financial crises, and hightsgreduced equity capital in the financial sector,
combined with a binding leverage constraint, askifne in understanding the largely increased
risk premia following a financial crisis. Diffemnfrom his focus on risk premia after financial
crises, our analysis is mostly concerned with thmedigcted equity premium during credit
expansions, which tend to precede crises and tleusiadamentally important for understanding

the causes of crises and for designing policigsdoent future crises.

Our paper is structured as follows. Section | preséhe two main empirical hypotheses and
the key empirical methodology used in our analySextion Il describes the data, and Section IlI
presents some summary statistics of the data. Wrediscuss our empirical results in Section IV

and conclude in Section V.

l. Empirical Hypotheses and M ethodology

In this section, we introduce the main hypothesas dur empirical analysis and the

regression methodology we use.



A. Empirical hypotheses

Our analysis focuses on two hypotheses. First, xeenae financial instability induced by
credit expansion through fluctuations of equitycps. A large volume of recent theoretical work
highlights various mechanisms for credit expandiortrigger downward spirals on financial
intermediaries’ balance sheets after a negativekshbhese downward spirals may operate
through capital outflows from financial intermedés after an initial poor performance (e.g.,
Shleifer and Vishny, 1997), reduced risk bearingacity as a result of wealth effects (e.g.,
Xiong, 2001; Kyle and Xiong, 2001; and He and Knahmurthy, 2011, 2012), margin calls and
spirals (e.g., Gromb and Vayanos, 2002; Brunnemmarel Pedersen, 2009), and reduced
collateral capacities (e.g., Geanakoplos, 2010)em&uch downward spirals occur, we expect
prices of bank stocks to crash. Such spirals maydu propagate and develop into a banking
crisis that threatens the whole economy. Anticigatihis possibility, the equity market index
may also crash with bank stocks.

Motivated by these models, we hypothesize that laelit expansion may lead to greater

crash risk in both the equity market index and begqkity index, as summarized below.

Hypothesis |: Bank credit expansion predicts subsequent equity crashes in both the equity
index and the bank equity index.

If credit expansion is indeed accompanied by aressed stock crash risk, it is reasonable to
hypothesize a higher equity premium as compensdtionthe risk, as stated in the following
hypothesis.

Hypothesis I1: Bank credit expansion predicts a higher equity premium in both the equity
index and bank equity index.

Equity prices reflect the aggregate expectation réstdappetite of stock investors regarding
the increased crash risk induced by credit expandiocredit expansion is induced by risk-
seeking of financial intermediaries against thd wfilshareholders, we expect stock investors to
demand a higher equity premium as compensatiorth®mwther hand, credit expansion may be
caused by economy-wide optimism as emphasized Imgkyli (1977) and Kindleberger (1978).
Such optimism can be induced by neglected risk (@eh, Shleifer and Vishny, 2012, 2013),



and group think (Benabou, 2013), extrapolative etaieons (Barberis, 2013), and this-time-is-
different syndrome (Reinhart and Rogoff, 2010). ISugptimism may cause financial
intermediaries to extend more credits to househatdsnon-financial firms and at the same time

cause stock investors to ignore the subsequemé&ased crash risk.

From an empirical perspective, it is useful to nittat bank credit expansion may also be
correlated with a time-varying equity premium calsy forces independent of the financial
sector, such as by habit formation of represergativestors (Campbell and Cochrane, 1998).
There is a large finance literature showing thatriek premium in stock prices varies over time,
possibly due to changes in investors’ risk prefeesn A host of variables are known to predict
the time variation in the equity premium, such agdend yield, inflation, the term spread, the
corporate yield spread, real GDP growth, investnemapital, residential investment to capital,
and consumption to wealth. See Lettau and Ludvig206t0) for a review of this literature. It is
thus important in our analysis to control for theseiables to isolate effects induced by credit

expansion.

A more subtle conceptual point is that credit exgoam might be caused by a reduction in the
risk premium, in particular, by an expanded risketfie of financial intermediaries. Danielsson,
Shin and Zigrand (2012) and Adrian, Moench and SRA013) develop models to show that
falling asset price volatility (which tends to happduring economic booms) relaxes Value-at-
Risk constraints faced by financial intermediaia®sl allows them to extend more credit to the
economy. In their framework, the elevated risk dippdéeads to not only credit expansions but
also reduced equity premia as financial interméebaare also the marginal investor in stock
markets. The qualitative implications of this el@arisk appetite view are rather similar to that
of the aforementioned optimism view. Thus, it isltdnging to fully separate the effects caused
by optimism and by elevated risk appetite. Howeveere is a difference in the quantitative
implication of these two views. An elevated riskpapte can reduce equity premium down to
zero but not below zero, while optimism can causeksprices to be substantially overvalued
and thus cause the equity premium to be negatieewilV explore the contrasting implication of

these two views in the data based on the predededy premium by credit expansion.

B. Regression methodology



We now discuss the two types of regressions that tbe core of our analysis. The first is
an OLS panel regression with fixed effects, whiasimply refer to as the "mean regression" to
distinguish it from the median and quantile reg@sswhich we run alongside it. OLS estimates
the following function using least-squares, whé tight-hand side of the equation below is the

best linear predictor (BLP) of the mean conditiomalthe predictor variables:
E[ri,HK — 7{t+1< | (predictor variables)l-,t] sLp = @; + B'(predictor variables);, (1)

To test Hypothesis |, we estimate this mean regmeswith predictor variables (credit
expansion and other control variables) to forefatstre stock returns. By using a fixed effects
model, we focus on the time series co-movementsubsequent equity returns with credit
expansion and other controls. Given that many efgredictor variables come from different
sources for different countries and their leveks ot directly comparable across countries, it is
reasonable to focus on the time series dimensitimweach country, rather than looking at the

cross-section.

We write the mean regression in the form aboveniplesize the comparison with quantile
regressions, which estimate the best linear pred{&LP) of the gth quantile conditional on the

predictor variables:
Quantiley|r; 1k — rl.'fHK | (predictor variables); | Lp
= a;4 t+ Pg(predictor variables);, (2)

This quantile regression allows us to look at défe features of the distribution of stock returns
and how explanatory variables predict changesarsttape of the future returns distribution, not

just changes in the mean. For example, if cregpaagion increases the likelihood or severity of
a market crash, we should see this in the effecredit expansion on the 5th or 10th quantiles

(lower tail probabilities) of returns.

2 |n section 4.D, we check the robustness of our tijearegression methodology by comparing with Ok§ressions with a
crash indicator as the dependent variable.



To examine Hypothesis |, we adopt two measuregasfcrisk in stock returns. First, we
use quantile regressions to compute the followiegative skew statistic to ask whether credit

expansion (or other factors) predict increaseditskt
ﬁnegative skew = (Ba=50- Ba=10) - (Bq=00 - Ba=50),

where f4=x denotes the coefficient estimated for the x quanfihis statisti@negative skewequals

the distance from the median to the lower tail mithe distance to the upper fail.

Without relying on a particular choice of quantjlee also use an alternative measure of the
impact of credit expansion on negative skewnessubisequent stock returns by computing
(Bmedian - Pmean, the difference between the coefficient from adiae regression (50th quantile

regression) and the coefficient from the mean (Qkegjession.

In our test of Hypothesis I, we focus on testingetherpmean the coefficient of credit
expansion in the mean regression, is different feeno. Due to the increased crash risk induced
by credit expansion, there is a concern that thienate offmeanmight be strongly influenced by
a small number of crashes. To address this congarmalso examine the estimate Bfedian

which provides an upper bound Piean

Taken together, we examine four main statisfiégsan Pmedian (Bmean - Bmediap, and Pnegative
skew Special care must be taken to estimate thesdicpve return regressions in a financial
panel data setting. The main concern is that baotboone variables (e.g. overlappingjuarter-
ahead excess returns= 1, 2,4,8) and explanatory variables (e.g. bank credit egjgmnand
other macro and finance controls) are correlatedsaacountries (due to common global shocks)
and over time (due to country-specific shocks thidtinduce correlations across time). If these
concerns are not appropriately accounted for, taedsird errors can appear to be much lower
than they ought to be. Therefore, we estimate stahdrrors that are dually clustered on time

and countries, following Thompson (2011), to acd¢dan correlations across countries and over

3 We do not measure jusbofso - Pg=10) because a larger number could simply be indieatifzincreased variance. Instead we
measure the asymmetry, the increase in the loweniaus the increase in the upper tail. In thdistas literature, this measure
is called the quantile-based measure of skewnessud# the 10th and 90th quantiles to represenévaiits. While looking at
more extreme events (5th or 1st quantiles) mighthbee desirable from the point of view of identifgicrashes, there is a trade-
off with statistical power since these extreme ¢vget increasing rarer as we choose smaller desntUsing the 10th and 90th
quantiles is a good compromise, allowing us td gt strong statistical power while being indigatiof large negative
movements in the prices.



time, and that are also robust to heteroskedast{git the case of OLS regressions) and

autocorrelation.

For the OLS panel regression model with fixed affethe standard errors described above
are implemented in Stata using Huber-White standanats first adjusted for clustering on time
and country separately, and then combined intonglesistandard error estimate using the
technique described in Thompson (2011). For quantdgression estimates, we estimate
standard errors by block bootstrapping, drawingkddhat preserve both the dual-clustering and
autocorrelation structure of the data. In the adgesting linear restrictions of coefficients from
multivariate regressions, the multivariate reg@ssiare estimated simultaneously to account for
correlations in the joint estimates of the coeffits. The difference between the mean and
median coefficients is tested dHmean-median = 0) Vvia bootstrapping and using each bootstrdppe
draw tosimultaneously estimate the OLS and quantile regression; thdtnregiVald statistic is
then used to find a p-valdélhe standard error fgnegative skewiS generated by bootstrapping
simultaneous estimates of the q=10, 50, and 90tdgargression coefficients with clustered
draws to account for the above-mentioned consideisit

1. Data

We construct a panel data set of 33 countries ft820 to the present. The main outcome
variables in our dataset, which we describe inibde&dow, are equity index excess returns, bank
equity index excess returns, and indicator vargbksociated with stock crashes and bank stock
crashes. The main explanatory variables in ourseatare credit variables (bank credit to GDP,
leverage variables, etc.), in addition to contrariables such as macroeconomic indicators
(consumption to assets, investment, inflation, rede rates, etc.) and stock valuation ratios
(dividend yield, book to market, etc.).

The countries in our sample are subdivided into t&n groups: developed (19 countries)
for which we have a mostly complete data set fr@80Llto the present, and for many of these

countries, from 1920 to the present; and emergldgcpuntries) for which we have data from

4 This procedure is necessary becaisg,,, and Beqian @re not independent random variables.
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1970 to the preseftWe focus our results in this paper mainly on tleedoped group of
countries, both because of better data availabdityl because these countries show more
consistent patterns related to the effects of tegansion. The sample length for each variable

and each country can be found in Table Al in theeadix.

Below are detailed descriptions of the individuafigbles used in our analysis and how the
time series were constructeédTo ensure accuracy, we hand-checked all oldéorigal data by
comparing to multiple sources to ensure accuracyeMletails on the sources and construction
of selected variables for each country, especialiyn multiple data sets are merged, can be

found in the spreadsheet in the online appendix.
A. Credit and leverage data

Our main explanatory variable in this paper is barddit to GDP. Throughout the paper,
bank credit refers specifically to credit extended from battkkslomestic households and private
non-financial corporations. It excludes interbaekding and thus only includes the end users of
credit. We also examine a few other closely relatedlit variables.Total credit refers to credit
extended from all sources to domestic householdspamate non-financial corporation§otal
credit to Households andtotal credit to non-financial cor porations refer to the total credit
variable above, decomposed into household and rgocomponents. All variables are

normalized by GDP.

Our time series on bank credit to GDP is deriveinfitwo sources: "bank credit” from the
BIS's "long series on credit to private non-finahcectors" (which covers a large range of
countries but generally only extends back a fewades) and from the data of Schularick and
Taylor (2012) on "bank loans" (which extends bagkroa century but only for 14 countries).
There are slight discrepancies between the twostateces, presumably coming from: the types

of institutions defined as banks, the types of itredtruments considered as “credit”, and the

5 Given that our data spans a long period, many cigsnthat would be considered "developed" econortiday
are classified in our study as "emerging" overgample period. Our classification is somewhatteaty and based
partly on data availability.

5 When data comes only in annual time series, as mtidte older historical data does, the annual ¢fEgauming it
is an explanatory variable, not an outcome varlals€filled forwards for the three subsequent qerait we fill
explanatory variablesorward to avoid look-ahead bias in forecasting -- filiigforward makes sure that the
information for each quarter has already been knatthat point.
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primary sources for the data. Fortunately, the &8 Schularick-Taylor data match qualitatively,
as their overlap is highly correlated. In mergihg two series, we scale the level of "bank loans"

to avoid breaks in the series.

The data described above was supplemented withirtdicect measures of credibiank
assets to GDP, which comes mainly from Schularick and Taylord &wusehold housing asset
growth, which is the real growth in housing assets ownethe household sector, from Piketty
and Zucman (2013). We also looked at leverage ehtbusehold, non-financial corporate, and
banking sectors: specificalljnousehold debt to assets (which is aggregate household debt to
aggregate household assets from Piketty and Zu¢mam¥inancial corporate equity to assets
and bank equity to assets (using book values mainly taken from Thompson-Besit
Datastream), Lastly, we also examined internati@nedlit using thecurrent account to GDP
(gathered from the IMF's emerging markets extedeak data for developing countries and from
OECD for developed countries) agdoss external liabilities to GDP (both public and private
liabilities, from Lane and Milesi-Ferretti's (200database on countries' external assets and

liabilities).

Throughout the paper, we lookdanges (not levels) in credit variables -- 3-year diffeces
-- for the following reasons. First, credit is ngiduring booms and falling during busts (though
thelevel may still be highafter the crisis or crash), and thus the change of gnedi the level, is
more indicative of the state of the economy. Secanedit as a percentage of GDP exhibits
long-term trends presumably related to financiakpdming, changes in regulation, etc;
differencing remove most of the secular componedtallows us to focus on analyzing cyclical

credit expansions.
B. Equity data

The main outcome variable is future excess rettonboth the equity market index and the
bank equity index for each country. For returnseguity mar ket indices, our main source was
Global Financial Data (GFD). We chose well-knowrodutly-focused, market cap weighted

indices for each country. In countries with sevaraérnationally-known equity indices (for

7 As an alternative approach, we also tried usinguasmain predictor variable de-trendbsbels of bank credit,
using a one-sided Hodrick-Prescott (HP) filter100,000) to de-trend the series; results wereitgtigkly similar.

12



example, the S&P 500, DJIA and NASDAQ in the U.8/¢, favored the one with the broadest
scope and the longest time-series (the S&P 50thenU.S.). Forbank equity indices, we
similarly choose market cap weighted indices ofkinam stocks, or when a bank-specific index

was not available, the entire financial sector.

We then construcéquity excess returns and bank equity excess returns for all equity
market indices and bank equity indices, respectiiey subtracting the short-term interest rate
(described below) from the equity returns. Foebarsting purposes, we construct one-quarter-
ahead excess returns by applying a lead operatbetexcess returns; similarly we construct 2-,
4-, 8-, and 12-quarter-ahead excess returns invarapping fashion. Throughout the entire
paper, we specifically exclude quarters from oualygsis when inflation within +1 year of the
given quarter is greater than 30%, because retamdsinterest rates become unreliable on the

quarterly level, though this happens rarely in dgved countries in the post-war period.

We construct aaily stock volatility measure for each country and quarter by usingy dail
stock returns from GFD of the equity market indexi &alculating the standard deviation of

daily returns.

Finally, we also construct indicator variables éoash events. Specifically, we construct an
equity crash indicator (which takes the value of 1 if the real returrtloé equity index is less
than -20% in one quarter or less than -30% in twargrs, and O otherwise) andhank equity

crash indicator (same, but using the bank equity return).
C. Control variables

We use several equity valuation ratios for the eggre market in each country as controls
for time-varying risk premiumDividend yield and price-to-earnings ratios come from GFD
(supplemented to a small extent by Datastre®odk-to-mar ket ratios come from Datastream
and the Emerging Market Database (EMDB, producethbyinternational Finance Corporation
and Standard & Poor's).

We also use several macroeconomic variallle8ation is calculated from the CPI from
GFD, andconsumption is private consumption expendituirem national accounts taken from
GFD. Real GDP growth (year-over-year) is calculated from nominal GDRetafrom GFD.
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Long-term interest rates are the yields on 10-year government bonds takestlynfrom GFD
and OECD.Short-term interest rates are almost always the 3-month government t-biksa
taken from GFD, the IMF, OECD, Schularick-TayloO{2), and other sources. Occasionally,
for older data, the short-term interest rate waernao be the yield on central bank notes, high-
grade commercial paper, deposits, or overnighthaigk lending; since some of these rates can
rise in times of market distress and also histtlyiceave been regulated, care was taken to make

sure these alternative rates, when used, weresamadive of the market risk-free rate.

From these variables, we constructed various ra®sadditional explanatory variables.
Consumption to wealth, which is aggregate consumption from GDP dividgdHhe aggregate
financial assets held by the household sector fPdmtty and Zucman (2013). Therm spread
is the long-term interest rate minus the short-tert@rest ratelnvestment to capital is private
non-residential fixed investment divided by thestamding private non-residential fixed capital
stock; and housingnvestment to capital is the same but using residential investment and
capital® The above investment and capital data all comm® the Kiel Institute's database on
investment and capital stock. Tberporate yield spread is the yield spread between the AAA-

rated 10-year-maturity corporate bond index fronDGd the 10-year government bond.

[11.  Summary Statistics

Table 1 presents summary statistics for equityxm@gurns, bank equity index returns and
credit growth. The table is divided into Panel A fiteveloped economies and Panel B for
emerging economies. For all the variables in ourepaata set, the observations are quarterly
and are pooled for all time periods in the sampke far all countries in the subset. In each panel,
the asset returns variables we look at are: eguitess returns (index returns - 3-month t-bill
rate), equity total excess returns (index returndividends - 3-month t-bill rate), equity real
returns (index returns - inflation rate), and bagkity excess returns and real returns (defined as

above but on the bank equity index). For assetnsfuhe returns and standard deviations are all

8 Housing investment to capital and consumption taltkehave long-term trends over the last half-cgn&ind are
therefore de-trended using a one-sided Hodrickéetefilter (A.=100,000 on quarterly data).
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expressed as annualized log returns. The credahlas areA (bank credit / GDP), which is the
annualized three-year change in bank credit to GIDBA (total credit / GDP), defined similarly.

As can be seen in Table 1, the mean equity exetssris 6.1% for developed economies
(2.6% without including dividends) and 10.5% for exging economies (8.1% without
dividends). Equity real returns (without dividendsg 4.6% for developed economies and 10.7%
for emerging economies. Bank stocks have seen lostaerns (-1.3% excess returns and 1.2%
real returns for developed economies), though tmesebers exclude dividend payments by
bank stocks, on which we unfortunately have noohisal data. We also report the median
returns for each variables. The standard deviaifaturns is around 20% for index returns for
developed economies and 35% for emerging economwidls, higher numbers for bank stock

returns.

Given that we define crash indicator variables aadative skew statistics in our quantile
regression based on 10th percentile events, iséulito get a sense of what magnitude drops
these percentiles correspond to. A 10th percedti®, which occur on average once every 2.5
years, corresponds to a -42.8% annualized reatretua -10.7% quarterly real return (= -42.8%
/ 4). On this basis, we define the crash indicaddake on the value of 1 if the real return of the
equity index is less than -20% in one quarter ss an -30% in two quarters, and O otherwise.
Thus, a crash as defined here corresponds to a & occurs 3.6% of quarters, or once every

7 years on average, for developed countries.

In unreported statistics, we also see that hisabrimancial crises, based on data from
Reinhart and Rogoff (2010), are accompanied mo#tetime by crashes in equity markets and

especially in bank stocks that occur within £1 geafrthe start of the crises.

Table 1 also gives a sense of the magnitudes amabudy of credit expansion. On average,
bank credit to GDP expanded by 1.3% per year ireld@ed countries and 1.2% in emerging
countries. In terms of the variability of creditpansion, bank credit expansion grew as rapidly
as 11.5% and 13.2% of GDP per year (99th percerfliedeveloped and emerging economies,
respectively) and contract as rapidly as -5.8% -d&d3% of GDP per year (1st percentiles for

developed and emerging economies, respectively).
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The variability of bank and total credit expansian be seen visually in Figure 1, which
plots A (bank credit / GDP) over time for both developedirdries (Panel A) and emerging
countries (Panel B). The time series for all coestappear mean-reverting and cyclical, with
periods of rapid credit expansion often followed gmriods of credit contraction. Stock crash
events (blue vertical lines) are added to givesaially sense of the relationship between credit

expansion and crashes.

Table 2 presents the time series co-movements oh@in credit expansion measure,
(bank credit / GDP), with macroeconomic indicatansl interest rates (Panel A) and with other
credit and banking variables (Panel B). To measieedirection and strength of the within-
country time series correlations, we run an OLSepaggression with fixed effects far (bank

credit / GDP) against each of the other creditrmadro variables in consideration:
A(bank credit / GDP) i = a; + p(independent variable);, + &;;

In Panel A, the independent variables used aredelind yield (D/P), book to market, daily
stock market volatility, non-residential fixed irstment to capital, aggregate household
consumption to wealth, real GDP growth, the termeag, the corporate yield spread, the
sovereign yield spread (versus the U.S.), andritexast rate differential (nominal risk-free rate
versus the U.S.'s), and growth of the total valithe household housing stock. In Panel B, the
independent variables are alternative measuresedglitcexpansionA (total credit / GDP)A
(total credit to households / GDR,(total credit to non-financial corporations / GDR)(bank
assets / GDP), household debt/assets, non-finacmripbrate equity/assets, bank equity to assets,
growth of household housing assets(gross external liabilities to GDP), and curreat@unt
deficits to GDP.

Panel A shows that, in line with expectations, folowing variables have a positive
correlation with bank credit expansion: daily vdigt, investment to capital, real GDP growth,
the corporate yield spread, and the short-ternrasterate differential (presumably because it
leads to capital inflows), and the following valedhave a negative correlation with bank credit
expansion: dividend yield, book to market, the texpnead, and the sovereign yield spread. In

particular, the (within-country) Ris high for investment and consumption to wealtb¢ause
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bank credit is tightly related to real investmend avealth (the latter due to credit boosting asset

prices). These correlations all point to creditagon being pro-cyclical.

Panel B shows that bank credit expansion is peadjticorrelated to changes in other
aggregate credit variables (total credit, totaldidréo households, total credit to non-financial
corporations, bank assets, growth of household ihguassets) and leverage (the household,
corporate, banking sector), and with change inrmatiéonal credit (change in the gross external
liabilities to GDP and current account deficits@G®P). In particular, Ris high for the three
forms of total credit, bank assets, external gliadlities, and household and corporate leverage,
though surprisingly not strong for bank leveragal@veloped countries. In addition? B high
for bank leverage and the current account in emgrgountries. Taken together, we conclude

that there are strong correlations, as expectedelea different forms of credit and leverage.

Table 3 presents cross-country correlations ot afseariables. To economize on space, we
only present the cross-country correlations of otdmeintries with the U.S. (except in the case of
the sovereign yield spread, in which case we apdlye correlation with the U.K’s., given that
the U.S. does not have a sovereign yield spreadelbigition). Additionally, for space reasons,
not all countries in our sample are presented batigh are presented to provide a representative
sample of our country set. In general, quarterlgess stock returns are only moderately
correlated across countries (average correlatifrb®) and bank stock excess returns are less so
(0.36). Bank credit expansions have historicallerbejuite idiosyncratic in nature (average
correlation = 0.02), which is surprising, considgrithat the two most prominent credit
expansions -- those leading up to the recent fiahrmcisis and the Great Depression -- were
global in nature. The relatively idiosyncratic n&twf historical credit expansions helps our
analysis, as their associations with equity retuamsl crashes are driven by local credit

expansions and not spillover effects from globares.

V. Empirical Results
A. Predicting crashrisk

To test Hypothesis I, we run the quantile regressipecified in (2) of Section I.B on the
subset of developed countries to examine the impédbank credit expansion on the full

distribution of subsequent equity returns. Tablepbrts estimates from the quantile regressions.
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The columns correspond to 1-, 2-, 4-, and 8- quattead excess returns, first for the broad
equity market index and then for the bank equityein specifically. The first block of rows
reports estimates for quantile regressions on tesgiansion with no controls, the second block
reports estimates on credit expansion with dividgmedd as a control, and the third block of
rows reports estimates adding a range of contolgdend yield, investment to capital, inflation,
the corporate yield spread, the term spread, and G®P growth. The coefficients and t-

statistics for credit expansion are reported ferttiree quantile regressiomg_1o, f3=50, Bg=90:
followed by the conditional negative skewness Goffit S cgative skew = Ba=50 - Ba=10) - (Bg=90 -

Bg=s0) and its associated t-statistic. To save spacefficents on control variables are not
reported in Table 4; they are analyzed later inld &b

For equity index returns without control variabléise coefficient for negative skewness
Bregative skew IS €stimated to be 0.158 (not significant) for-guarter horizon, which increases
to 0.605, 0.815, and 0.904 (all significant at 8% level) for 2-, 4- and 8-quarter horizons,
respectively’. When dividend yield is added as a control, theffacients remain similar: 0.128,
0.643, 0.615 and 0.172 at the 1-, 2-, 4-, and 8tqu&orizons, respectively, with only the 2-
quarter horizon result being significant at the I8%el. When the rest of the control variables are
added, the skewness coefficients are no longeifisignt.

The interpretation of the conditional skewness ficeht is as follows: using the estimate for
4-quarter horizons, a 1% rise Atbank credit / GDP) is associated with a 0.815% increased
drop for a left tail event relative to a right taWent. In other words, low-probability bad events
become increasingly more severe relative to theeedistribution. For a country such as Spain,
which had a large credit expansionAgbank credit / GDP) = 15% leading up to the most
recent crisis, the increased severity associatédamail event would be 12.23% (= 15%*0.815).
This number describes the additional loss assatiaith a left tail event, before taking into
account additional losses due to lower conditionahn and median returns (see Table 6) and

higher conditional volatility associated with creekpansion.

°The coefficients for skewness are generally magtiicant at 2- and 4-quarter horizons becausenof forces:
statistical power for the skewness coefficient éases with longer horizons because returns prédittancreases,
but at longer horizons, skewness disappears dtietoentral limits theorem, which says that returesome more
normally distributed as they become more aggregated
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Similar but stronger and more significant patteares observed for the bank equity index: the
estimate foyegative skew IS 0.542 (not significant) for 1-quarter horizaarsd increases to 1.141,
2.376 and 2.548 (all significant all the 0.1% lgvel 2-, 4- and 8-quarter horizons, respectively.
Thus, tail risk for bank equity index returns hagjumntitatively larger association with bank
credit expansion: using the 4-quarter horizon coiefiit, a 1% rise iA(bank credit / GDP) is
associated with a 2.376% increased severity offtatdd event. In the case of Spain with
A(bank credit / GDP) = 15%, the associated increased severity of a tail ef@nthe bank
equity index is 35.64% (= 15% * 2.376). The coeéiits stay roughly the same when dividend
yield is added as a control: 0.426, 0.991, 2.436263 (all significant at the 1% level) for the 1-
2-, 4- and 8-quarter horizons, respectively. Whitrc@ntrol variables are added, the negative

skewness coefficient on bank credit expansion agae slightly and stays significant.

In summary, consistent with Hypothesis I, we fimattbank credit expansion predicts an
increase in the negative skewness of returns oédliy market index and the bank equity index
in the subsequent 2 to 8 quarters. This predidtahd particularly strong for the bank equity

index.
B. Predicting the equity premium

We now turn to testing Hypothesis Il. Table 5 esti@s similar regressions of bank credit
expansion on equity returns for the subset of dgerl countries, but this time we focus on the
mean regression specified in (1) of Section I.B ($tandard OLS fixed effects model) and the
median (50th quantile) regression. The mean reigreseefficientfmeantells us about the equity
premium predictability associated with credit exgian. By comparin@meanto Pmedianfrom the
median regression, we can see when there is aggddnsion how much the equity premium
changes "most of the time" (the median coefficiemt)driven by the increased frequency or

severity of tail events (which the mean coefficisnsensitive to).

Table 5 is structured similarly to Table 4. Eacluom corresponds to 1-, 2-, 4-, and 8-
guarter-ahead excess returns, both for the fuliteguarket index and then for bank equity index
specifically. The first block of rows presents tresults of mean and median regressions on
credit expansion without controls, the second blposents coefficient estimates for credit

expansion after dividend yield is added as a cgn&ad third block presents the coefficient

19



estimates after all the controls have been ad@mkfficients and t-statistics are reported for the
mean and median regressions, along with the (witbimtry) adjustedk? for the mean
regressiond? The coefficients and t-statistics are reportedtti@r mean and median regressions,
along with adjusted Rfor the mean regressions. In addition, the difieeebetween the mean

and median is estimated, along with an associatedyg!!

The coefficients from the mean regression meastines change in equity premium
associated with credit expansion. For the equitsketandex, the coefficients are: -0.267, -0.572,
-1.256, and -2.472 for 1-, 2-, 4-, and 8-quartezamhexcess returns, respectively, and are all
significant at least at the 5% level (and ofterthat 1% or 0.1% level). The adjusted Rnges
from 0.2% for 1-quarter horizons to 5.3% for 8-daahorizons. When dividend yield is added
as a control, the coefficients generally are shgliwer and have similar statistical significance,
and the adjusteR? for the 8-quarter horizon increases from 5.3%.%@% When all the controls
are added, the coefficients are generally slighifjher and have similar statistical significance,

and the adjusteR? for the 8-quarter horizon increases even morét8%.

For bank equity indices, the coefficients are high@.378, -0.824, -1.912, and -4.225 (all
except the first coefficient significant at the $¥less significance level) for 1-, 2-, 4-, and 8-
guarter-ahead excess returns, respectiV&foefficient estimates remain similar in magnitudes
and significance after controlling for dividend lgeand also after adding in all the rest of the

controls.

0 R? js a measure of the percentage of variation ofdéygendent variable accounted for by the linearehdd
calculatingR? in the context of a fixed-effects panel regressiea properly exclude the variation accounted gy th
country fixed-effects (the “between” variation) andly measure the variation due to the coefficiemtsthe
predictor variables (the “within” variation).

1 The difference between the mean and median caomifigiis tested (# Pmean-median = 0) Vvia bootstrapping and
using each bootstrapped draw donultaneously estimate the OLS and quantile regression, whichmigortant
because the mean and median coefficients are dep@ndent random variables; the resulting Waldstitats then
used to find a p-value.

12 The higher coefficients for bank equity index am# due to bank stocks just having a high markea,behich

would simply magnify the effects that credit exganshas on the broad market. The bank equity ifdexa market
beta of about 1 (results not reported); even aftdtracting out the market component of bank retursing a
computed time-varying beta, the resulting idiosgticr component of bank returns still has quantigdyi large

coefficients when regressed on bank credit expansesults not shown).
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One general point to note is that, for both theitgquarket index and the bank equity index,
all coefficients are roughly proportional to the nmher of quarters, meaning that the

predictability is persistent and constant per aerdfdr each quarter up to about 2 yeldrs.

Due to the increased crash risk induced by cregiaesion, one might argue that the lower
mean returns might be caused by a small numbaiashes in the sample period. To address this
concern, we decompo$aeaninto two componentfmedianand Bmean- Pmediar). PmedianMeasures
how much the equity premium is lowered "most of timee" when there is credit expansion,
while Bmean- Pmedianmeasures how much the equity premium is reducedalthe occurrence of
tail events in the sampl@mean- Pmedianalso provides an alternative estimate of negatkesvness

in future equity returns.

Table 5 reports estimates Bhedian to be -0.150, -0.353, -1.002 and -1.925 for theitgq
market index and -0.185, -0.547, -1.064, and -2.8t8vank equity index (1-, 2-, 4- and 8-
quarter horizons, respectively). All coefficienttiegtes are significant at the 5% or less

significance level.

Table 5 also reporfdmean- Pmedianto be 0.017, 0.219, 0.254, and 0.546 for the gauérket
index and 0.192, 0.277 (not significant), 0.848] am07 for bank equity index (1-, 2-, 4- and 8-
guarter horizons, respectively); all except the onted are significant at the 5% level or less.
After adding dividend yield and then all the cofdrathe estimates are generally the same,
though somewhat reduced and only significant atgdonhorizons. In general, median
coefficients are about 1/2 to 3/4 the level of esponding mean coefficients, which implies in
our framework that about 1/4 to 1/2 of the decreasthe equity premium is driven by an

increase in the severity or frequency of negatiectvents.

Taken together, Table 5 shows that despite theased negative skewness and crash risk
after bank credit expansions, the equity premiulis father than increases. It is important to
note that bank credit expansions are directly olad®e to the public. Thus, it is rather surprising
that stock investors do not demand a higher eqorgmium to compensate them for the

increased crash risk. As such, one cannot at&ibabk credit expansions simply to risk seeking

13 The coefficients level off after about 2-3 years {nreported results), implying that the predidtgbis mostly all
incorporated into returns within 2-3 years.
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by financial intermediaries against the will of s#feolders. Instead, our finding suggests the
presence of either optimism or expanded risk apefi stock investors during the periods of
bank credit expansions. We will further discussries of optimism and expanded risk appetite

in a later subsection based on the magnitude aribye in the equity premium.
C. Comparing bank credit expansion to other predictors

We now specifically analyze other variables thatlarown to be predictors of time-varying
equity premium: dividend yield, book to market,lation, the term spread, the corporate yield
spread, real GDP growth, investment to capitalidesgdial investment to capital, and
consumption to wealth, which we have included astrob variables in our regression analysis.
Our first goal is to evaluate whether bank cregpansion predicts the equity premium because
it is closely related to one of these control Valea or whether it adds new predictive power
beyond these other variables. We find the lattertha coefficient on bank credit expansion is
unchanged in the presence of other controls. Qzorgkgoal is to ask if these control variables
can stand on their own as predictors of crashaigknegative skewness in returns. We show that

several of these variables also predict crashafishe equity market index on their own.

To evaluate these variables as controls for bamditrexpansion, we estimate mean
regressions with bank credit expansion and varsoibsets of controls. Our subsets start with the
controls that are most statistically significanpdawe add more variables in decreasing
significance. We save consumption to wealth urité €nd, due to limited data availability
restricting its use as a control. As with Tablesnd 5, all regressions are restricted to developed

countries.

Table 6, Panel A, shows mean regressions with éuéxcess returns of the equity market
index as the dependent variable, and Panel B shwes regressions but using the bank stock
index. Each column corresponds to a separate ratiliMe regression. The first block of
columns is for 1-quarter-ahead returns, the sebéand-quarter-ahead returns, and the last for 8-

guarter ahead returns.

Within each block, the first column uses just creipansion with no controls. The second
column adds one control, dividend yield, which does affect the coefficient on bank credit

expansion and only has a small increased effe®?oithe third column adds inflation, the term
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spread, and real GDP growth; these controls ataglily significant and noticeable increase the
R? of the regressions. The fourth column adds boakaoket, non-residential fixed investment
to capital, residential investment to capital, &ne corporate yield spread. These variables are
only significant at longer horizons and collectivelo not increase Roy much. However, they
are common in the literature as known predictorghefequity premium and thus important to
control for. The fifth column adds consumption taealth'4, which has especially strong
statistical significance and predictive power asasueed by R However, despite its high’?R
consumption to wealth is limited in terms of dateikability, so we exclude consumption to
wealth as a standard controls in most of this papeerefore, in Tables 5 and 6, we used all the
control variables in the fourth column.

Next, we ask whether these control variables aledigt crash risk on their own. Given that
many of these variables are known to predict thaitggremium, these variables show the

usefulness of our method for quantifying the pretidity of crash risk and negative skewness.

Table 7 presents the results of mean, median agatine skewness predictability for these
variables for developed countries. For these reges, the dependent variable is 4-quarter
ahead excess returns. As in Tables 5 and 6, fdr paedictor variable, we estimate univariate
mean and quantile regressions and report the cagfts corresponding to the mean, median, the
difference between the mean and median, and negakewness. We report results for the
equity market index (columns 1-4) and bank equitek (columns 5-8). Each coefficient in the

table corresponds to a separate univariate regressi

In Table 7, we see that for the equity market indée variables dividend yield, book to
market, consumption to wealth, and the real interate differential are all associated with a
higher mean and/or median future equity premium and lesgative skew (some of the
coefficients are insignificant); while higher baakedit expansion and investment to capital are

both associated withlawer mean and/or median future equity premium and megative skew.

14 Given limited data availability for consumption weealth and to a lesser extent, book to market, mauted
missing values for consumption to wealth and baoknarket in the multivariate regressions, so asmoéduce the
sample size available for the other variables. Wpute values using the mean for each country andrlaitrary
constant (the value of which doesn't matter inxadieffects model) for countries in which there wasdata for
consumption to wealth or book to market. TheoRthese regressions is adjusted to account amlydén-imputed
data.
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These results are in line with our prior beliefeatthe determinants of the equity premium and

crash risk.

Comparing the coefficients for bank equity indexhaihose for the broad equity market
index, we also see that mean and/or median casftei are generally smaller and not
statistically significant, implying that traditioharedictors of the equity premium work less well
for bank stocks; however, the skew coefficients dasidend vyield, investment to capital, and
consumption to assets are significant and genelalger for bank stocks than for the market

index, implying that crash risk for bank stockpisdictable to some extent using these variables.
D. Robustness checks

We perform several robustness checks to make bateotir results are not driven by any
particular countries or any particular time periéa: example, the recent global financial crisis
or the Great Depression. Also, to assess the nobsstof our skewness coefficients estimated
from quantile regressions, we also run standartipregressions using crash indicator variables
as the dependent variable as a simple alternativeut quantile-based approach. Although the
crash indicator regressions have a slightly difiereterpretation from quantile regressions — the
indicator variables suggest the frequency of tednes, while quantile movements indicate the

severity of tail events — in practice, we find thagld identical findings.

Table 8 reports mean, median, the difference betwaean and median, and negative
skewness coefficients far (bank credit / GDP) on future excess returns for various subsets of
countries and time periods. Using a 4-quarter fseig horizon, the regressions are exactly the
same as those reported above. The only differerce is that, for Panel A, the data is sub-
divided into country regions, and separate regoessiare run for each of the geographical
regions. In Panel B, we restrict ourselves as ugualnly developed countries but change the
time period: one set of regressions is run on thgestime period (1920-2013), another is run
excluding the most recent crisis (1920-2007), ankiiral is run excluding both the recent crisis
and the Great Depression (1950-2007).

In Panel A, for both the equity market index and lbank equity index, we see that the
coefficients for the mean are relatively the saoreehich of the geographical subsets as they are

for the full sample of developed countries. The meeefficients are slightly larger for some
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regions (Western Europe, Southern Europe) andtbliglss for other regions (Scandinavia,
Emerging Markets). For the equity market index bat for bank equity index, the statistical
power is reduced for several regions, though tharebably just due to the smaller sample size
in certain subsets. Similarly, the skewness caefiis for the market index are similar across
geographical regions: slightly higher in some regi¢English-speaking developed countries and
Scandinavia) and slightly lower in some (Westermoga), and with somewhat less statistical

power due to the smaller sample size.

Panel B shows the estimated mean, median, differegnod negative skew coefficients of
A(bank credit / GDP) on future excess returns for the full sample o¥ellgped countries,
excluding the recent financial crisis (1920 — 20@Ad excluding also the Great Depression
(1950 — 2007). In general, the coefficients are tmothe same and statistically significant

regardless of which years are included in the sampetiod.

As a final robustness check, we analyze stock esabli using indicator variables in a probit
regression framework. The idea is to predict futsteck crashes using bank credit expansion
and various controls as predictors. If bank credipansion can predict increased conditional
skewness, then it should also be associated witim@peased probability of a crash event. A
regression with stock crash indicators as dependadbles serves as a second check on our
earlier result concerning the increased crashlyéded on quantile regressions. We estimate the

following probit regression:
Pr[Y =1 | (predictor variables)ilt] = ®la;, + By(predictor variables);,]  (3)

where® is the CDF of the standard normal distributiord &his a future crash indicator, which
takes on a value of 1 if there is an equity crasthe next K quarters (K = 1,2,4, and 8) and 0
otherwise. The probit regression is estimated Herdubset of developed countries, both for the
main equity index and the bank equity index. Gitlegt an increased crash probability may be
driven by increased volatility rather than increhgegative skewness, we also estimate equation
(3) with Y = (Lrash— Jooom), Where %rashis the stock crash indicator anghdkis a symmetrically

defined positive tail event.

Table 9 reports the marginal effects for the grobgressions and in general reinforces
the conclusions from examining negative skewnesBaiole 4. Panel A uses the just the stock
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crash indicator, and Panel B uses Y zafd— lhoom). Crashes of the equity index are analyzed in
columns 1-8, and crashes of the bank equity indexaalyzed in columns 9-16. Regressions are
estimated with bank credit expansion and two sktootrols: dividend yield only, or the five

standard controls from before.

Table 9 shows that, similar to the estimates ofddmnal skewness from Table 4, bank
credit expansion predicts an increased probatolityegative tail events. The following control
variables also predict increased negative tail: risiver dividend yield and book to market,
higher inflation and real GDP growth, and lowentespread. The pseud@ R about 5-8% for a
one-quarter-ahead horizon and rises up to 18%hftwo-year-ahead horizon. Therefore, these

results give addition confirmation to the negaskewness statistics reported previously.
E. In-sample and out-of-sample predictions

In this subsection, we use the estimated coeffisiefor the mean regressions to
guantitatively predict the equity premium conditbron credit expansion, both in-sample and
out-of-sample. The key result is that when cregpamsion is substantial, the predicted equity
premium can often turn negative and sometimes becegny negative. It is difficult to fully
explain this negative equity premium simply basedircreased risk appetite and risk-bearing
capacity of stock investors and financial interragiéss. Instead, it suggests the need to account
for shared optimism among stock investors and firnntermediaries. Finally, we assess the
validity of out-of-sample prediction by computindjasted R values for various horizons and
comparing them to those for in-sample predictione Btrength of out-of-sample predictability
based on credit expansion argues that investordghave been able to forecast future negative

equity returns in times and countries when credis @xpanding rapidly.

We use the mean regression estimates from Tabléhbam-quarter forecast horizon to
predict the future equity premium. Figure 2 shows predicted equity premium plotted over
time for each developed countries in our samplee Black line shows the predicted equity
premium conditional on just dividend yield (fromuaivariate regression), and the thicker red
line shows the predicted equity premium conditiooal both dividend yield and bank credit

expansion. Panel A shows the predicted equity premior the broad equity market index, and

26



Panel B shows the predicted equity premium forltek equity index. Equity crash events are

marked with a blue vertical line.

To get a sense of the equity premium predictionglitimnal on credit expansion, consider
the predicted time series for the U.S. in Figur@&nel A. We know from the summary statistics
that the unconditional equity premium has histdiycheen 6.1% for developed economies. In
the U.S., up until the 90s, bank credit expansiative to GDP was small, so there is little
deviation of the red line (conditional on both diend yield and bank credit expansion) from the
black line (conditional on dividend yield alone)owever, after 1990, credit expansion and
credit contraction became more important: the ptedi equity premium decreased due to credit
expansion in the late 80s, increased sharply inetdmdy 90s due to credit contraction, and

decreased to slightly negative levels in the mi@&&0

The negative predicted equity premium in the U.S. leading uphi® 2008 financial crisis is
not at all unusual compared to credit expansiorsher countries throughout history, as shown
in Figure 2, Panel A. These plots emphasize tleaptkdicted equity premium often is negative,
sometimes highly so, during rapid credit build-tjr example, the predicted equity premium
went as low as -5% (or sometimes -10%) in Frandberearly 60s; Australia, Denmark, France,
Norway, Sweden, Switzerland, and the UK in the &@s; Japan in the early 70s and again the
late 80s; and most Western European countriesrigagd to 2008. These periods of negative
predicted equity premia are almost always followgdevere market crashes and financial crises,
as shown by the blue vertical lines representirglaes, visually demonstrating that a negative
predicted equity premium is a good predictor of @mging crash risk (Table 10, described below,
guantitatively assesses the out-of-sample prediitygbin the U.S., for example, the predicted
equity premium dipped sharply leading up to: th@&d@inancial crisis, the stock crash of the
early 2000s, the 1987 crash, and the 1973 craghdifficult to fully explain this negative equity
premium simply based on increased risk appetiter@skebearing capacity of stock investors and
financial intermediaries. Instead, it suggests leed to account for shared optimism among

stock investors and financial intermediaries.

Turning to Panel B, we see the same patterns haldage perhaps more prominent when
predicting the equity premium of bank stocks. letfdor bank stocks, the predicted equity

premium is less sensitive to dividend yield (thacdkl line) and much more sensitive to bank
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credit expansion (the thick red line), and thus pinedicted time-varying bank stock equity
premium is very volatile, as high as 20% at somiatga almost all the countries in the panel
and very negative during any period of rapid credipansion. Again, we emphasize that the
predicted equity premium often is negative. In ddes such as Japan, Switzerland, and the UK,
the predicted equity premium is less than -5% mopks of rapid credit expansion. More extreme
examples can be found at different points in hystor such countries as Australia, Belgium,
Denmark, Germany, Ireland, the Netherlands, Pokt&pmain, and Sweden, where the predicted
bank stock equity premium is less than -10% be#ooeash and in some cases less than -30%!
Again, given predictable episodes of rapid creggamsion followed by highly negative returns,
it is difficult to fully explain this negative edyi premium simply based on increased risk

appetite and risk-bearing capacity of stock invessémd financial intermediaries.

A final important point illustrated by Figure 2 tisat the predicted equity premium is often
quite highafter a crash, as rapid and often forced deleveraginmimstors and intermediaries
lifts the equity premium, consistent with the fings of Muir (2013) and Adrian et al. (2013a,
2013b).

Finally, we assess the validity of the above esercby analyzing out-of-sample
predictability, which we do by computing adjustetivalues for various long-run horizons. The
strength of out-of-sample predictability based oedit expansion demonstrates that investors
should have been able to forecast future negatjuéyereturns when the credit was expanding
very rapidly — in other words, demonstrates thatketacorrections were foreseeable before the

fact.

Table 10 reports adjusted Ralues for both in-sample and out-of-sample pteatis for the
subset of developed countries. Out-of-sample ptiedids computed by estimating the mean
regression using only information from year 195@¢ar (t-i), where i is the forecast horizon in
years. Regressions are estimated with either jivsleshd yield as a control or with the five
standard control variables from earlier: dividemeld;, book to market, inflation, the term spread,
and real GDP growth. Both in-sample and out-of-daneguity premium predictions are made
for each quarter within three time periods — 19684, 1980-2000, and 2000-2013. The adjusted
R? values for each time period are reported botthagtdtal R for bank credit expansion plus

five controls and as the additional 8ming from just bank credit expansion (over thetmls).
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In Table 10, the out-of-sample adjustetif& predictions using both bank credit expansion
and the controls are 6% (4-quarter ahead) , 8%uéBtegr ahead), and 7% (12-quarter ahead) for
the 1960-1980 period, similar for the 1980-2000iquerand considerably higher for the 2000-
2013 period: 11% (4-quarter ahead) , 20% (8-quaatexad), and 21% (12-quarter ahead).
Separating the Rontribution of bank credit expansion from thatld controls, we see that the
additional contribution of credit expansion is gely around 4-5% out-of-sample, which
interestingly is about the same as it is in-samipte. bank stocks, we see similar out-of-sample
predictability with adjusted Rvalues for both the total?Rnd the addition contribution from
bank credit expansion. In some cases, the outrafaadditional Rcontribution from bank
credit expansion goes as high as 9%.

The high and robust out-of-samplé gives validity to the equity premium predictioms i
Figure 2 and demonstrates that investors should bhagn able to forecast future negative equity
returns when credit was expanding rapidly and thatket corrections were in fact foreseeable
before the fact.

V. Conclusion

In a set of developed and emerging economies, meethat bank credit expansion predicts
significantly increased crash risk in the returhshe equity market index and bank equity index
in subsequent two to eight quarters. Despite tlhesased crash risk, credit expansion predicts
both lower mean and median returns of these indic#se same horizons, even after controlling
for a host of variables known to predict the equitgmium. These findings suggest that credit
expansion is not simply driven by risk-seeking imflafhcial intermediaries against the will of
shareholders. It is also difficult to fully explathe large drop in the equity premium during
credit expansions based on expanded risk appétiteamcial intermediaries and stock investors
as the predicted equity premium often turns negadivd sometimes turns substantially negative
in some countries and in some periods. Thereuis ghneed to account for widespread optimism
of financial intermediaries and stock investorsiider to fully explain credit expansions.
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Figure 1, Panel A - Three-year change in bank credit to GDP for developed country in our sample
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Figure 1, Panel B — Three-year change in bank credit to GDP for emerging economies in our sample
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Figure 2, Panel A - Equity premium prediction for market index based on bank credit expansion
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Figure 2, Panel B - Equity premium prediction for bank stock index
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Table 1 - Summary statistics

Panel A: Developed economies

N Mean Median Stdev. 1% 5% 10% 90% 95% 99%

Quarterly log returns, annualized

Equity excess returns 4704 2.6% 3.4% 21.5% -110.1%  -65.8%  -46.2% 48.2% 65.8% 110.1%
Equity total excess returns (incl. dividends) 4307 6.1% 7.4% 21.2% -106.7%  -63.8% -43.7% 52.0% 69.2% 110.1%
Equity real returns 5687 4.6% 45% 27.8% -104.1%  -60.2% -42.8% 48.6% 65.9% 113.5%
Bank stocks excess returns 3904 -1.3% 1.7% 25.8% -170.6% -81.9% -52.7% 49.5% 69.2% 122.4%
Bank stocks real returns 4578 1.2% 2.4% 34.0% -162.4%  -75.7%  -47.5% 49.7% 69.4% 125.5%
Credit to private households and non-financial corporations, 3 year change

A (Bank credit / GDP) 4197 1.3% 1.1% 3.0% -5.8% -3.1% -2.0% 4.5% 6.0% 11.5%
A (Total credit / GDP) 3652 2.3% 2.1%  5.0% -9.2% -4.6% -2.7% 7.9% 10.3% 16.7%

Panel B: Emerging economies
N Mean Median Stdev. 1% 5% 10% 90% 95% 99%

Quarterly log returns, annualized

Equity excess returns 2050 8.1% 3.4% 36.1% -142.8% -91.0% -67.7% 79.6% 114.4% 239.8%
Equity total excess returns (incl. dividends) 1782 10.5% 7.6% 33.6% -138.0% -88.4% -66.5% 81.3% 112.0% 238.8%
Equity real returns 2276 10.7% 4.7% 35.8% -143.1% -86.4%  -65.0% 84.0% 121.3% 238.7%
Bank stocks excess returns 1460 1.6% 1.3% 38.8% -219.5% -117.0% -81.2% 78.1% 115.1% 242.4%
Bank stocks real returns 1618 4.0% 2.1% 37.6% -201.8% -111.6% -75.0% 79.2% 116.6% 230.3%
Credit to private households and non-financial corporations, 3 year change

A (Bank credit / GDP) 1608 1.2% 1.0% 5.9% -15.3% -5.5% -3.7% 6.8% 8.4% 13.2%
A (Total credit / GDP) 1608 1.3% 1.1% 8.9% -17.4% -5.4% -3.4% 7.8% 9.8% 15.9%




Table 2 - Time series correlations

Panel A: Time-series co-movements of macro and interest rate variables with credit

RHS variable:

Invest-  Consum- corporate  sovereign interest
book / Daily mentto ptionto real GDP term yield yield rate
LHS variable: Country D/P market volatility  capital  wealth growth spread spread spread differential
A (bank credit / GDP) Advanced B -.377***  -009%** 374%*%  745%**  _108*%**  083** -.184%*** .315%** -.288%*** .039%**
R? 0.05 0.05 0.01 0.20 0.14 0.01 0.01 0.07 0.04 0.00
Emerging B A97** .033%** 0.119 1.21%%* -0.151 - 245%** .629%* -0.042 0.043
R? 0.00 0.00 0.00 0.56 0.00 0.06 0.05 0.03 0.00
Panel B: Time-series co-movements with different forms of credit variables
RHS variable:
A (total Growth of A (gross  current
A (total creditto A (Bank household NFC Bank external  account
A (total credit private  assets/ housing HH debt/ equity/ equity/ liabilities  deficit /
LHS variable: Country credit) toHHs)  NFCs) GDP) assets assets assets assets / GDP) GDP
A (bank credit / GDP) Advanced B .58*** 1.07***  558%x*  p4Qg%x*  q77¥*x* J957**¥% . 345%** ] Q3*** 172%%* .053%**
Rz 0.70 0.61 0.56 0.33 0.22 0.14 0.11 0.06 0.21 0.01
Emerging B .604***  1.51%**  ]1,06%*** 519*** -.658*** D gq*x* .084%*** A5T7***
RZ  0.85 0.39 0.81 0.42 0.14 0.18 0.02 0.11




Table 3: Cross-country correlations

Correlation with U.S., 1950-2005

Quarterly Quarterly Sovereign
equity bank equity Equity Bank Equity Current Spread
Selected excess excess Crash Crash A (Bank account  (corr. with
countries returns returns indicator indicator credit / GDP) D/P C/A I/K / GDP UK)
us 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 N/A
Commonwealth Australia 0.53 0.32 0.60 0.36 0.00 0.59 0.02 0.73 0.60 0.20
Canada 0.82 0.57 0.35 0.32 -0.34 0.92 0.75 0.66 -0.59 0.58
UK 0.60 0.51 0.61 0.52 0.17 074 071 0.79 0.43 1.00
W. Europe Belgium 0.57 0.45 0.66 0.40 -0.24 0.82 0.43 -0.56 0.46
France 0.51 0.39 0.47 0.35 0.46 068 0.61 0.45 -0.13 0.54
Netherlands 0.73 0.45 0.50 0.27 0.15 0.91 0.64 -0.47 0.58
Germany 0.54 0.42 0.32 0.43 0.31 0.22 039 043 -0.35 0.36
Scandinavia Denmark 0.43 0.26 0.28 0.20 0.48 0.65 0.64 -0.51 0.60
Sweden 0.53 0.31 0.25 0.23 0.15 0.71 0.64 -0.70 0.41
Norway 0.40 0.26 0.53 0.37 0.35 0.64 0.10 -0.67 -0.03
S. Europe Italy 0.40 0.36 0.47 0.28 0.04 0.51 0.39 0.46 0.18 0.35
Spain 0.56 0.47 0.41 0.28 0.17 0.89 0.19 0.34 0.44
Asia Japan 0.37 0.15 -0.03 0.25 0.18 0.54 0.12 -0.24 -0.79 0.35
Korea 0.39 0.17 0.25 0.11 -0.48 -0.18 -0.66 0.82
Singapore 0.58 0.34 0.39 0.43 -0.52 0.45 0.24
Thailand 0.32 0.26 0.15 0.28 -0.38 0.24 -0.68 0.26
S. America Argentina 0.39 0.33 0.55 -0.31 -0.57
Brazil 0.45 -0.04 0.10 -0.40 -0.78 -0.16
Mexico 0.45 -0.04 -0.86 0.22 -0.71 0.24

Average 0.50 0.36 0.34 0.32 0.02 0.47 043 0.46 -0.37 0.40




Table 4: Quantile regressions and negative skewness coefficients

All stocks Bank stocks

Horizon

Explanatory variables: (quarters): 1 2 4 8 1 2 4 8

A (bank credit / GDP) Q10 -.394%** -.994 % ** -2.03%** .2 643*** - 775%**  _1,663*** -3,071*%** .5192%**
(t stat) (-2.66) (-5.10) (-5.83) (-10.7) (-4.31) (-4.72) (-10.19)  (-15.33)
Q50 (median) -.15%* -.353** -1.002*** -1,925%** -.185* -547***  .1.064*** .2.818***
(t stat) (-2.18) (-2.76) (-6.09) (-6.42) (-2.34) (-4.52) (-5.68) (-10.3)
Q90 -0.064 -.316* - 789%** .2 112%%* -0.137 -.573** -1.434%** .2 992***
(t stat) (-.47) (-2.27) (-3.52) (-4.68) (-.87) (-2.82) (-4.33) (-7.46)
Negative skew 0.158 .605%* .815%* 0.904 0.542 1.141%**  2.376***  2,548%**
(t stat) (0.72) (2.32) (2.44) (1.59) (1.7) (3.73) (5.3) (4.21)

With D/P as control Q10 - 42%* -1.073***  .1.924*** .2 163*** -.749%* -1.49%** .3, 042%** .5 024***
(t stat) (-3.05) (-7.34) (-6.65) (-7.07) (-2.72) (-5.91) (-10.7) (-11.4)
Q50 (median) -0.159 -.399%** .1 027%** .1,931%** -0.215 -.549%** .1 71*** .2 759%**
(t stat) (-1.76) (-4.57) (-4.60) (-8.59) (-1.89) (-4.28) (-4.41) (-8.59)
Q90 -0.026 -.368* -745%**% ] 871%** -0.107 -.599** -1.595*** _3,025%***
(t stat) (-.23) (-2.46) (-3.83) (-6.46) (-.70) (-2.96) (-4.16) (-6.56)
Negative skew 0.128 .643%** 0.615 0.172 0.426 .991%* 2.496*** 2.53*%*
(t stat) (0.55) (3.35) (1.56) (0.31) (1.48) (2.74) (6.43) (3.74)

. o Q10 -.492 -1.045%*  -2.799%**  .3.964%** -1.021%%  -2.039%**  4.325%** .6 711+
‘C'ZLt:O?E{ tpé ;’i‘:'lzt:':; ;/:" (t stat) (-1.7) (-2.85) (-4.08)  (-6.52) (-2.75)  (-6.01) (-4.36) (-5.65)
term spread, real GDP Q50 (median)  --039 -.572%* -.932%% 2,824 %x -311 -.662%%  _1,653%** .3 75%**
growth as controls (t stat) (-.28) (-3.02) (-2.78) (-6.48) (-1.58) (-2.71) (-4.03) (-5.79)

Q90 .09 -.028 -.608 -1.507* -.052 -.349 -1.321* -2.748**
(t stat) (.51) (-.12) (-1.86) (-2.55) (-.33) (-1.43) (-2.49) (-3.12)
Negative skew 324 -.072 1.542 -177 .451 1.064* 2.34% 2.908*

(t stat) (1.02) (-.13) (1.87) (-.17) (1.19) (2.11) (2.15) (2.42)




Table 5: Mean and median regressions

Panel A: Mean and median regressions over various horizons with three sets of controls (coefficients on controls not shown)

All stocks Bank stocks

Horizon

Explanatory variables: (quarters): 1 2 4 8 1 2 4 8

A (bank credit / GDP) mean -.267* -.572** -1.256%** -2.472%** -0.378 -.824* -1.912%** -4.225%**
(t stat) (-2.35) (-3.01) (-4.26) (-7.12) (-1.81) (-2.41) (-4.05) (-8.25)
(R?, within) 0.002 0.009 0.025 0.053 0.004 0.014 0.041 0.1
median -.15% -.353** -1.002%** -1.925%** -.185% -.547%** -1.064*** -2.818%**
(t stat) (-2.18) (-2.76) (-6.09) (-6.42) (-2.34) (-4.52) (-5.68) (-10.3)
difference A17* .219** .254% .546%* .192% 0.277 .848%** 1.407***
(p value) 0.03 <0.01 0.05 0.01 0.04 0.10 <0.001 <0.001

With D/P as control mean -.258* -.541** -1.19%%* -2.347%** -0.373 -.798* -1.863*** -4,183%**
(t stat) (-2.11) (-2.68) (-3.96) (-6.75) (-1.63) (-2.14) (-3.77) (-8.04)
(R72, within) 0.002 0.011 0.03 0.067 0.004 0.015 0.042 0.103
median -0.159  -.399%** -1.027%** -1.931%** -0.215 -.549%** -1.071%** -2.759%**
(t stat) (-1.76) (-4.57) (-4.60) (-8.59) (-1.89) (-4.28) (-4.41) (-8.59)
difference 0.098 0.143 0.163 .416* 0.158 0.249 .793** 1.424%**
(p value) 0.11 0.10 0.33 0.02 0.12 0.24 <0.01 <0.001

With D/P, inflation, i/k, mean -199  -.566* -1.512%%%  _3,025%** -318 S762%%  L2165%**  .4.49%**

corporate yield spread, (t stat) (-1.07) (-2.34) (-4.21) (-6.77) (-1.54)  (-2.67) (-4.67) (-7.59)

term spread, and real (R?, within) .017 .042 .084 .158 .02 .047 .096 .166

GDP growth as controls median -.039  -572**%  .932%* -2.824%** -311 -.662%%  _1,653%**  _3275%*x
(t stat) (-.28)  (-3.02) (-2.78) (-6.48) (-1.58) (-2.71) (-4.03) (-5.79)
difference 0.16  -0.006 0.58 0.201 0.007 0.1 0.512 1.215

(p value)




Table 6: Selected mean regressions with controls.

Panel A: Broad stock market index

Explanatory variables:

1 quarter horizon

4 quarter horizon

8 quarter horizon

A (bank credit / GDP) -267%  -258*  -253* 0191  -0.1 S1.26%*%  L119%F* ] 5QEEk ] Ag¥kk _Q]3k D A7¥¥* ) 3okkx 3 OgEkk ) gpEkk ] gEk**
D/P 0.195 0.672 0.535 0.544 1.26 2.7%*x 2.49** 2.48** 2.66** 5.08***  468*** 3.85%**
Inflation -.373%* -0.258 -.404%* -1.3¥*%*  1.06%*  -1.63%** -2,15%** ] 94¥** ) GRx
Term spread 0.326 0.35 0.216 1.15* 0.978 0.609 1.86%* 1.36* 0.706
Real GDP growth -411* -0.372 -0.293 -1.59%** .1.32%*  .974* -3.19%** LD A4¥*k* ] 94***
Book / market 0.019 0.0165 .0713***  061** Jd46%** 133%**
Invest. / Capital -0.0713 -0.211 -0.397 -0.907 -0.719 -1.66*
Residential invest. / capital -0.958 -0.907 -2.04 -2.72 -3.96 -6.19**
Corporate yield spread -0.352 -0.303 -1.28 -1.26 -0.623 -1.18
Consumption / wealth 261 %** 1.2%** 1.93***
Adj. R? 0.00 0.00 0.02 0.02 0.04 0.02 0.03 0.09 0.08 0.21 0.05 0.07 0.16 0.16 0.32
N 3738 3572 2865 1919 1833 3738 3572 2865 1919 1833 3738 3572 2865 1919 1833
Panel B: Bank stock index
Explanatory variables: 1 quarter horizon 4 quarter horizon 8 quarter horizon
A (bank credit / GDP) -0.378 -0.373 -0.316* -0.314 -0.214 -1.91%**  _1.86%**  -2.19%** D 149*** ] 58*** _422%**  _418%** 4 55%**  _4.460*** -3.344%**
D/P 0.07 0.719 0.578 0.276 1.155 2.98*%**  2.942%* 1795 1.849 5.66*%**  4.472%** 2523
Inflation -0.454**  -0.315 -0.333 -1.57%%% .1 374%%* _] 5*** -2.64%** D 037*** .2.242%**
Term spread 0.610* 0.674* 0.492 2.255%*  2.022* 1.499 3.357%*%* 2577*%* 1.905*
Real GDP growth -0.267 -0.116 0.058 -1.090*  -0.632 -0.078 -2.10*** -1553*  -1.035
Book / market 0.027* 0.026* 0.096*** (0.092*** 0.181*** (0.175***
Invest. / Capital 0.226 0.046 0.833 0.061 1.801 0.387
Residential invest. / capital -1.551*  -1.999** -4.531*%  -6.82*** -10.42%** -14,98%**
Corporate yield spread -0.345 -0.402 -1.654 -2.217 -0.845 -2.404
Consumption / wealth 0.312%*** 1.227%** 1.868***
Adj. R? 0.00 0.00 0.02 0.02 0.03 0.04 0.04 0.09 0.10 0.17 0.10 0.10 0.16 0.17 0.25
N 3306 3180 2557 1726 1671 3306 3180 2557 1726 1671 3306 3180 2557 1726 1671




Table 7: other variables predicting crash risk

Univariate regressions - crash risk, 4 quarter forecast horizon

All stocks Bank stocks
Negative Negative

Mean Median Difference  Skew Mean Median Difference  Skew
A (bank credit / GDP) -1.256***  -1.002*** -254* .815* -1.912%*** -1.064*** - 848%** 2.376%**
D/P 1.887***  1.346** .54 ** -2.301%** 1.05 0.456 .594* -2.1*
Book / market .08** .051** .029* - 131%** 0.025 0.033 -0.008 -0.083
Invest. / Capital -1.783%*  -924*** . g5g*** 2.88*** -1.466 -0.086 -1.38%** 4.696***
Consumption / wealth  1.484***  1.278***  206* -0.251 1.466*** 1.156***  309** -1.027%*
Sovereign yield spread -0.366 -1.009%**  643*** -2.39]%** -0.438 -.743%* 0.305 -1.311
Short-rate differential  0.148 294 % ** -.146* .559%** 0.016 A71%* -0.155 0.321




Table 8: Robustness checks

Panel A: Regressions by geographical regions, 4 quarter forecast horizon

All Eight English
Developed Developed U.S. speaking W. Europe S. Europe Scandinavia Emerging
All stocks Mean -1.256%***  -1,214%** -.833 -.601 -1.386***  -1,851%** -91 -.115
(t stat) (-4.26) (-4.27) (-.93) (-1.38) (-4.58) (-3.77) (-1.97) (-.71)
Median -1.002*** -.926%** -.581 -.292 -1,13%%* -1.104* -.406 -.21
(t stat) (-5.64) (-3.85) (-1.3) (-.82) (-5.31) (-2) (-1.35) (-.97)
Difference -.254* .288 .252 .309 .257 .747* .504 -.095
(p value) (.024) (.067) (.699) (.105) (.094) (.033) (.075) (.478)
Negative Skew .815%* 1.053 1.163 2.268** .5 1.455 1.918** -.67
(t stat) (2.1) (1.58) (.52) (3.11) (1.1) (1.31) (2.76) (-1.17)
Bank Stocks Mean -1.912***  .1,546%** -2.857** -1.335%* -2.062***  -2,267%** -1.803** -1.208**
(t stat) (-4.05) (-4.92) (-2.81) (-2.91) (-4.08) (-3.45) (-2.98) (-2.69)
Median -1.064*** -1,03%%* -2.745** -.795%* -1, 2% %% -1.487*** -.515 -.543
(t stat) (-4.56) (-3.59) (-2.92) (-2.88) (-3.88) (-3.7) (-1.04) (-1.6)
Difference -.848*** -.516* -.112 -.54 -.862*** -78 -1.287%** -.665**
(p value) (<0.001) (.014) (.875) (.06) (.001) (.11) (<0.001) (.006)
Negative Skew  2.376*** 2.242%* 311 2.068* 2.438%** 2.743 3.594%* .178
(t stat) (4.45) (2.89) (.13) (2.39) (4.31) (1.61) (3.23) (.19)




Panel B: Regressions by time periods, 4 quarter forecast horizon

1920-2013 1920-2008 1950-2008
All stocks Mean -1.256%**  -1.388%**  .1.473***
(t stat) (-4.26) (-4.63) (-4.49)
Median -1.002*** -1.135%** .1, 195%**
(t stat) (-5.64) (-4.93) (-6.10)
Difference -.254* -.253 -.277%*
(p value) (.024) (.109) (.044)
Negative Skew .815* .55% .683
(t stat) (2.1) (2.04) (1.35)
Bank Stocks Mean -1.912***  .1,948%**  -2,102%**
(t stat) (-4.05) (-4.51) (-4.43)
Median -1.064*** -1.112%**  .1.364%**
(t stat) (-4.56) (-4.72) (-5.54)
Difference -.848*** -.837%%* -.738%**
(p value) (<0.001) (<0.001) (.001)
Negative Skew 2.376*** 2.573*%*  2.363***
(t stat) (4.45) (6.25) (6.32)




Table 9: Predictive probit regressions using crash indicators. All reported coefficients are marginal effects.

Panel A: Dependent variable is crash indicator.

All stocks Bank stocks
Horizon: 1 2 4 8 1 2 4 8
A (bank credit / gdp) SE*FE 246%  Q21%**  S1Q*** [ 5A%kR ] Q3FRR D AGFRR ] GIFKR  QUA*RE  GIGEEX ] AgRRx ] ]pRxk ) 3gRxk ] gAxkk 3 7QEkk 3 p7kkk
D/P _494* _82* _12*** _17*** _34*** _43*** _76*** _101** _12*** _26*** _22*** _43*** _45*** _79*** _8*** _11***
Inflation 362%** 588*** 1.05%** 1.7%% B61*** 1.39%** 2.21%** 2.58%**
Book / market -.0B1*** -.095*** -.153%** -228%** -.0705%* -.0966%** -.146%** - 20%%*
Term spread -4% -.936%** -1.94%** -2.49%** -503 -.875* -1.9%%* -815
Real GDP growth -131 0697 481 1.92%%* -334 -.0536 511 2.45%*x
R2 0.05 0.08 0.6 0.10 0.09 0.13 0.12 0.18 0.06 0.08 0.07 0.10 0.10 0.13 0.13 0.15
N 3788 2970 3789 2970 3790 2970 3790 2970 3319 2651 3323 2654 3330 2660 3342 2672
Panel B: Dependent variable is (1crash — 1hoom) indicator.

All stocks Bank stocks

1 2 4 8 1 2 4 8
A (bank credit / gdp) A71%%* 119 72%** 235 966***  467*  1.42%FF  B17*  1¥F* 481** 147*%%  g5Q%kx ] gHkR ] 48FkR ] 47FR%  gpAk*
D/P -237 S9B%  -OLFX L22FK D @FKE 4 EFF 45%FR g OFE 44 Q57FF L15D%K L405%F 39%k g EA%* g T77*F  .9.09%*
Inflation 571 .908*** 1.48%** 1.51%** .809*** 1.38%** 2.03%** 1.95%**
Book / market -0711%** -.087*** -126%** -16%* -.0658** -.0966** -.152%** -13%%%
Term spread -48* -1.06%** 2.03%** 2.44%*x -.9g** -1.42%** 2.13%** -.895
Real GDP growth -226 -01 339 902 -67* -394 518 4.06%**
R2 0.04 0.08  0.05 0.08 0.07 0.10 0.07 0.09 0.06 0.07 0.07 0.09 0.09 0.12 0.10 0.12

3788 2970 3789 2970 3790 2970 3790 2970 3319 2651 3323 2654 3330 2660 3342 2672
N




Table 10: Predicting the equity premium in- and out-of-sample

Adjusted R? values

1960 - 1980 1980 - 2000 2000-2013

o oo & o€ CoEfxoak g SoEkoae &2 E

®FS3 EEOFES ®P8EFPOEES ®EP8EFEL BE O

TOLY 6§55 6059 TOYLG655606 9 TS5 LGS6Gs 66 Y

¥ E EYXZEXE DL EEBELZE EF DEE B X Z EXE

FGgw B35°8 Gy FSuu35° B &§y FTou35° 355

£2 3£ 323 £23& ¥=2¢% £232 ZL£3

a < < < ° a % g < ° Q% g < °

broad stock index:
4-quarter ahead forecast in-sample 0.08 -0.02 0.00 0.07 0.01 0.01 0.15 0.02 0.04
out-of-sample 0.06 0.01 0.02 0.01 0.00 0.01 0.11 0.02 0.03
8-quarter ahead forecast in-sample 0.13 -0.02 0.04 0.13 0.04 0.02 0.32 0.05 0.04
out-of-sample 0.08 0.05 0.01 0.03 0.01 0.03 0.20 0.04 0.04
12-quarter ahead forecast in-sample 0.09 -0.02 0.01 0.22 0.05 0.03 0.36 0.06 0.06
out-of-sample 0.07 0.05 0.04 0.07 0.00 0.01 0.21 0.04 0.05
bank stock index:

4-quarter ahead forecast in-sample 0.07 0.02 0.02 0.09 0.03 0.02 0.15 0.03 0.04
out-of-sample 0.05 0.03 0.05 0.01 0.01 0.01 0.07 0.00 0.02
8-quarter ahead forecast in-sample 0.07 0.05 0.04 0.15 0.09 0.06 0.27 0.09 0.01
out-of-sample 0.02 0.04 0.02 0.04 0.02 0.03 0.11 0.03 0.05
12-quarter ahead forecast in-sample 0.09 0.06 0.04 0.24 0.16 0.12 0.30 0.13 0.06
out-of-sample 0.00 -0.03 -0.02 0.07 0.03 0.06 0.11 0.03 0.09

Note: Out-of-sample predictions for year t use information from 1950 to year (t-i), where i is the forecast horizon



Table Al - data and sample period
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Argentina 1966 1920 1978 1988 1986 1920 1976 1970 1920 1920 1940 1940 2002
Australia 1920 1920 1928 1920 1920 1980 1960 1960 1920 1960 1970 1960 1920 1920 1954 1920 1978 1977 1961 1981 1977 1920 1983
Austria 1922 1920 1960 1923 1925 1980 1960 1960 1920 1960 1970 1949 1924 1949 1949 1995 1993 1995 1987 1987
Belgium 1920 1920 1948 1920 1927 1980 1960 1960 1921 1960 1970 1935 1920 1970 1970 1980 1981 1980 1981 1981
Brazil 1968 1920 1965 1999 1988 1986 1920 1975 1970 1920 1920 1993 1993 1998
Canada 1920 1920 1934 1920 1934 1980 1960 1960 1920 1961 1970 1961 1920 1920 1954 1920 1970 1969 1971 1981 1969 1920 1981
Chile 1920 1920 1920 2004 1983 1986 1920 1975 1970 1920 1920 1990 1990
China 1990 1948 1980 2007 1995 1993 1979 1982 1981 1995 1982 1985 1985 2006 2006
Denmark 1920 1920 1921 1920 1969 1980 1960 1960 1920 1960 1970 1922 1920 1951 1951 1994 1981 1994 1920 1979
Finland 1920 1920 1978 1987 1962 1988 1960 1960 1921 1960 1970 1927 1920 1970 1974 1970 2000 1970 1979 1979
France 1920 1920 1922 1920 1920 1980 1960 1960 1920 1960 1970 1960 1921 1920 1969 1920 1970 1977 1971 1981 1977 1950 1988
Germany 1924 1920 1920 1920 1920 1980 1960 1960 1920 1960 1970 1970 1926 1925 1950 1925 1950 1970 1951 1981 1970 1925 1979
Greece 1952 1920 1971 1981 1977 1986 1960 1960 1923 1960 1970 1928 1920 1960 1960 1994 1988 1994 1998
Hong Kong 1964 1920 1982 1994 1972 1980 1948 1979 1961 1978 1978 1990 1993 1990 1993
India 1920 1920 1931 1920 1988 1986 1920 1975 1970 1922 1920 1951 1951 2007 1993 2007 2002
Indonesia 1977 1920 1978 2009 1990 1989 1949 1981 1970 1959 1920 1976 1976 2001 1993 2001
Ireland 1934 1946 1960 1928 1973 1981 1960 1960 1923 1960 1970 1949 1924 1971 1971 2002 1982 2002 1995 1985
Israel 1949 1920 1983 1998 1993 1993 1923 1995 1970 1951 1999 1999 1999 1993 1999 2000 1997
Italy 1920 1920 1922 1920 1925 1981 1960 1960 1920 1960 1970 1980 1920 1920 1950 1920 1966 1950 1967 1982 1950 1920 1983
Japan 1920 1920 1920 1920 1921 1980 1960 1960 1920 1960 1970 1980 1920 1920 1964 1963 1970 1964 1971 1980 1964 1953 1980
Korea 1962 1920 1969 1973 1963 1986 1949 1970 1971 1954 1920 1962 1960 1962 1987 1962 1990 1990
Malaysia 1973 1920 1961 1961 1972 1986 1949 1974 1970 1956 1949 1964 1964 1993 1990
Mexico 1930 1920 1978 1995 1988 1986 1920 1960 1970 1920 1920 1980 1980 1994 1993 1994 2000 1999
Netherlands 1920 1920 1920 1920 1969 1980 1960 1960 1920 1960 1970 1949 1920 1961 1920 1990 1981 1990 1920 1979
New
Zealand 1926 1920 1965 1925 1984 1991 1960 1960 1920 1960 1970 1947 1920 1990
Norway 1920 1920 1924 1920 1969 1984 1960 1960 1920 1960 1970 1920 1920 1953 1920 1975 1981 1975 1920 1979
Philippines 1952 1920 1976 1994 1982 1987 1920 1977 1970 1947 1948 1989 1996
Portugal 1931 1920 1981 1920 1988 1986 1960 1931 1960 1972 1954 1920 1947 1947 1979 1990 1979 1996
Singapore 1965 1920 1972 1998 1972 1980 1949 1970 1958 1969 1991 1991 1991 1993 1991 1982
South Africa 1920 1920 1936 1920 1954 1980 1920 1962 1970 1920 1920 1965 1965 2009 1993 2009 1991
Spain 1920 1920 1924 1920 1920 1990 1960 1960 1920 1960 1970 1920 1920 1970 1970 1980 1993 1980 1920 1979
Sweden 1920 1920 1920 1920 1920 1982 1960 1960 1920 1960 1970 1920 1920 1961 1920 1981 1982 1981 1920 1979
Switzerland 1920 1920 1920 1920 1920 1980 1960 1960 1920 1960 1970 1930 1924 1975 1975 1999 1993 1999 1920 1979
Taiwan 1967 1920 1974 1995 1988 1986 1920 1977 1920 1997
Thailand 1975 1920 1977 1979 1975 1986 1949 1975 1970 1949 1920 1957 1957 1991 1991 1989
Turkey 1986 1920 1985 2012 1986 1988 1923 1960 1970 1951 1925 1986 1986 1986 1986 2002
UK 1920 1920 1920 1920 1923 1980 1960 1960 1920 1960 1970 1960 1920 1920 1962 1920 1971 1962 1972 1981 1976 1920 1981

us 1920 1920 1920 1920 1920 1980 1960 1960 1920 1960 1970 1960 1920 1920 1952 1920 1946 1952 1947 1952 1952 1920 1980



Table A2: other types of credit variables: the equity premium and skewness

Univariate regressions, 4-quarter ahead forecast horizon

All stocks
Negative

Mean Median Difference Skew R?
A (bank credit / gdp) -1.303***  -1.016*** -.287* 1.042%* .025
D/P 1.934*** 1.366*** .567** -2.299** .022
A (totalcredit / gdp) -.651** - 475%* -.176* .785% .015
A (totalcredit HH / gdp) -.882%* 117 -.999%** 2.57%%* .007
A (totalcredit NFC / gdp) -1.003** -1.13%%* 127 .064 .021
A (BANKassets / gdp) -.354%* -.114 - 24%%* A73%* .011
A (HH housing assets) -.518%** -.321 -.197* .692* .017
HH debt / assets .521* .572* -.051 -1.141 0
NFC equity / assets -.523** -.198 -.325* 1.628** .006
Bank equity / assets -2.557** -1.728* -.829 3.149 .007
A (U.S. broker-dealer
leverage) -.196* -.219%** .023 -.197* .015
A (govt debt / gdp) 325%* 265%* .06 -117 .006
current acct deficit / gdp -.479* -.884%** AQGx** -1.368*** .008
A (external debt / gdp) -.334%* .01 -.344%** 1.091*** .013
Univariate regressions, 4-quarter ahead forecast horizon
Bank stocks

Negative

Mean Median Difference  Skew R?
A (bank credit / gdp) -2.007***  -1,087*** -9k x* 2.385%** .041
D/P 1.101 .574 .527%** -1.986* .009
A (totalcredit / gdp) -1.338***  _ 844%** -.495%** 1.408*** .04
A (totalcredit HH / gdp) -1.652* -.298 -1.355%** 4 374%** .053
A (totalcredit NFC / gdp) -1.776%**  -2,132%** .356 -.511 .075
A (BANKassets / gdp) -.806** -.249 -.557%** 1.235%** .033
A (HH housing assets) -.494%** -.264 -.231* 1.323*** .012
HH debt / assets 118 .071 .047 .538 .002
NFC equity / assets -.016 -.394 .378 .387 .004
Bank equity / assets .906 432 474 .738 .004
A (U.S. broker-dealer
leverage) -.297* -.233%** -.064* 12 .017
A (govt debt / gdp) 12 .013 .107 -.508* .007
current acct deficit / gdp -, 9309 ** -1.064*** 125 -.161 .015
A (external debt / gdp) -.826* -111 - 714%** 2.013%** .038
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