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Abstract

This paper examines how banks around the world have resized and reallocated their earning
assets in response to the subprime and sovereign debt crises. We also focus on the interaction
between sovereign debt and the asset allocation process. We find that banks have readjusted
asset shares and the overall regulatory credit risk by substituting government securities for
loans. Furthermore, they have been sensitive to those variables that are of direct interest to
the regulator, a result that is consistent with high-debt governments having exerting moral
suasion on banks to privilege the purchase of government securities over credit to the private
sector.

Key words: crisis, loans, moral suasion, regulator, securities.
JEL Classification: GO1, G11, G21, G28.

* Indiana University, Kelley School of Business, Bloomington, Indiana 47405, USA; Universita
Politecnica delle Marche, Ancona (Italy; Money and Finance Research Group (MoFiR);
fratiann @indiana.edu

** Nottingham Trent University, Nottingham Business School, NG1 4BU, Nottingham, UK; Money
and Finance Research Group (MoFiR); francesco.marchionne @ntu.ac.uk.

Acknowledgement: Earlier versions of the paper were presented at the Institute of European Studies,
Indiana University, the University of Nottingham, and the XXIII International Rome Conference on
Money, Banking and Finance We thank Kevin Amess, Ye Bai, Thanaset Chevapatrakul, and Alberto
Pozzolo for comments; and the Indiana University Kelley School of Business for hosting Francesco
Marchionne as a Visiting Fellow during the research for this study.



I. INTRODUCTION

This paper examines how banks around the world have resized and reallocated their earning
assets in response to the subprime and sovereign debt crises. We focus on three aspects of the
reallocation mechanism: the substitution between securities and loans to the private sector, in
particular government securities and loans (de-risking for short); the impact of total assets on
the asset shares of loans and securities (de-leveraging for short); and the sensitivity of banks’
decisions to variables that are of direct interest to the regulator (moral suasion for short).

The initial impact of the subprime financial crisis occurred through the re-pricing of
risk across a variety of assets and the shrinking of balance sheets. Then, recapitalization
became increasingly costly, and leverage was effected by selling assets in illiquid markets. In
the absence of fresh capital and without significant profits to retire debt in the short run, the
de-leveraging process necessarily forces distress sales and falling asset values (Adrian and
Shin 2008, Figure 2.5). The failure of Lehman Brothers on September 15, 2008 prompted
governments to implement vast and costly rescue operations of their banking systems
(Fratianni and Marchionne 2013). Banks that received government assistance bought
valuable time to restructure. Banks that did not receive assistance had to adjust more quickly.

Bank bailouts shifted risk from banks to governments (Acharya et al. 2014). The
sovereign debt crisis of 2010 in the Eurozone gave an impetus to undercapitalized banks to
engage in carry-trade strategies. Acharya and Steffen (2013) present evidence of this strategy
in which government securities with a preferential treatment in capital regulatory risk weights
and in government guarantees are an ideal collateral to obtain cheap central-bank funding.
This phenomenon reached its zenith when the South of the Eurozone, facing a sudden stop
and later a reversal in capital flows, became disconnected from the money market in the

North of the Eurozone.! The European Central Bank (ECB) launched in 2011 and 2012 two

' On sudden stops of capital flows, see Merler and Pisani-Ferry (2012); on the underlying factors of rising
spreads in the Eurozone, see Alessandrini et al. (2014).



rounds of exceptional lending to banks at cheap rates to ease the fragmentation in the inter-
bank market.? The shift from bank loans to securities occurred with a home bias (Levy and
Levy 2014). Battistini et al. (2014) suggest three reasons for this bias (which is positively
correlated with sovereign yield spreads): moral suasion exerted by governments issuing high-
risk debt on banks to purchase more of this debt; the mentioned carry-trade motive; and the
superior hedge that domestic government securities provide over foreign euro-denominated
securities against the possibility that the country may re-introduce a national currency.
Whether with or without home bias, undercapitalized banks raised the share of their assets in
securities at the expense of private-sector credit. The implication is a displacement of
investments, as in the model by Broner et al. (2013) where the sovereign, in turbulent times,
issues high-interest rate debt that is so attractive to crowd out alternative forms of debt.

The nexus between banks and sovereign debt may generate vicious circles. The
traditional view is that a credit crunch worsens borrowers’ prospect of repaying outstanding
loans, making banks riskier and necessitating further de-leveraging and de-risking. Angelini
et al. (2014) offer the alternative explanation that the risk of an insolvent government
permeates the entire economy and not just the banking system, making the surge in
government debt in banks’ portfolio a consequence of the crisis. Both interpretations predict a
shift towards government securities in banks’ portfolio during a sovereign debt crisis.

There are some recent studies on this topic. Sandleris (2014) develops a theoretical
model showing that sovereign defaults can lead to a decline in foreign and domestic credit to
the domestic private sector, even if domestic agents do not hold sovereign debt; stronger
domestic financial institutions can amplify this effect. Acharya et al. (2014) model and test a
two-way feedback between sovereign risk and bank credit risk and obtain that the positive

relationship between public debt-to-GDP ratios and sovereign CDS premia is larger in

2 Long-term refinancing operations had a maturity of 3 years and carried an interest rate of one percent. €489
billion were utilized in December of 2011 and €529 billion in February of 2012. Italian banks absorbed €281
billion and Spanish banks €365 billion.



countries with pre-bailout highly stressed banking sectors and higher debt ratios. Bofondi et
al. (2013) found that, with the onset of the sovereign debt crisis, lending by Italian banks
grew by approximately 3 percentage points less than lending by foreign banks operating in
Italy, thus corroborating the negative impact of a debt shock on bank loans. De Marco (2014)
underscores the impact of a debt shock on banks’ capital and funding channels, both of which
reduce the supply of bank credit. Adelino and Ferreira (2014) apply difference-in-difference
methodology to test the effectiveness of ceiling policies on banks’ holdings of sovereign debt
set by credit rating agencies, and find that sovereign downgrades lead to a 30 percent
reduction in loan amounts for those banks close to the ceiling.

With this background, our paper focuses on de-risking (the substitution of securities
for loans), de-leveraging (the impact of total assets reduction on securities and loans shares)
and moral suasion (the sensitivity of banks’ decisions to variables that are of direct interest to
the regulator). Our empirical approach consists of two simultaneous equations, one
explaining gross loans and the other securities. The specification captures demand conditions,
supply constraints, and the influence of the country’s bank regulator. The main source of our
data is Bankscope and our sample period spans from 2005 to 2012, eight years that
encompass four pre-crisis years and four crisis years. Our initial dataset consists of 20,236
banks and 197,721 observations, which is then trimmed to eliminate multiple outliers,
implausible negative values and extreme outliers; more on this below. In Bankscope, the
number of observations on holdings of government securities is about one-half of the
observations on holdings of total securities. Given that the simple correlation coefficient
between the two series is relatively high (66 percent), we take total securities as a proxy of
government securities with the largest dataset and then check the robustness of our results

employing government securities with a narrower dataset.



We emphasize three results. The first is the strong loans-to-securities substitution. The
second is that securities are more sensitive than loans to changes in total assets, implying that
a de-leveraging process reinforces the substitution of securities for loans occurring during a
crisis. The third is that banks are sensitive to variables that are of interest to the regulator. The
latter faces trade-offs between systemic risk reduction and public debt financing, as well as
the desire to dampen business cycle fluctuations. Some of the variables of interest to the
regulator are directly observable while others are not. Given that regulator’s decisions are
taken jointly, we introduce only one general proxy of ‘variables of interest to the regulator’,
which impacts on bank’s behavior directly to capture the observable component, and
interactively with other explanatory variables to capture the unobservable moral suasion
component. Our general proxy is the ratio of the value of sovereign debt to national GDP. We
obtain that the asset allocation process favors securities, which is consistent with findings of
risk-shifting behavior (as in Acharya and Steffen 2013, Drechsler et al. 2013) and/or moral
suasion (as in Battistini et al. 2014).

The structure of the paper is as follows. Section II presents our empirical strategy and
testable hypotheses. Section III deals with data and descriptive statistics. We present and
discuss our empirical findings in Section IV and their robustness in Section V. The last

section of the paper sums up the salient findings and their policy implications.

II. EMPIRICAL SPECIFICATION

Our empirical specification consists of two simultaneous equations, one explaining gross
loans and the other total securities, as a function of demand conditions, supply constraints,
and the influence of the country’s bank regulator. Banks exploit market demand to seize
profitable opportunities, but face supply constraints resulting from the limitations of their

financial structure. The sensitivity of bank loans and securities to demand shocks is used as a



measure of the bank’s ability to seize market opportunities. In light of the fact that revenue-
oriented strategies are inherently risky, the regulator sets rules to reduce systemic risk (for
our purposes we concentrate on credit risk) and to limit the degree of moral hazard. Rules can
be formal and observable and/or informal and unobservable to the market. Capital
requirements are an example of a formal and observable rule: banks must adhere to keep a
minimum ratio of bank capital to risk-weighted assets, where the weight is positive for bank
loans and zero for government securities. The impact of bank inspections and moral suasion
on banks’ decisions are an example of an informal and unobservable intervention. During
economic downturns, the regulator faces a trade-off between systemic risk reduction and
public debt financing and dampening the adverse business cycle phase. While public debt is
formally set to have a zero credit risk, in reality it is not. Aware of the difference between
formal rules and markets’ perception, the regulator can use moral suasion to induce banks to
alter asset allocation in favor of securities, thus raising the degree of moral hazard in banks.
We use the ratio of government debt to GDP as a proxy of the observable indicator that is of
interest to the regulator. This proxy is particularly relevant because it imbeds the moral
suasion incentive. The regulator can also influence banks’ decisions concerning de-
leveraging and asset allocation by being tougher or easier during bank inspections. If he is
tougher, he will force banks to make upward adjustments in non-performing loans; the
opposite is true if he is more tolerant. Either way, the regulator will affect bank profitability
and the level of bank capital, and consequently banks’ decisions on de-leveraging and asset
allocation. We measure these unobservable variables of interest to the regulator by the
interaction of the ratio of government debt to GDP with the asset demand variable and total
assets. If the regulator influences banks’ behavior through moral suasion and/or bank

inspections, we should observe an allocation bias in favor of securities.



The structure of each equation is somewhat reminiscent of the Capital Asset Price Model
(CAPM) used in the economics of industrial organization (Bertrand et al. 2002; Sraer and
Thesmar 2007). There, the firm’s sales growth rate depends on the industry’s growth rate,
firm-specific characteristics and country-specific characteristics. The demand of firm i is
proxied by industry’s sales. Basically, this model is a CAPM applied to quantities instead of
prices.

We adapt the industrial organization framework to the banking sector in four ways. First,
we replace firm’s growth rate of sales with bank’s growth rate of loans, L;, in equation (1)
and bank’s growth rate of securities, S;, in equation (2). We expect a positive effect of the
home country’s market loan growth rate, Ly, on L; and of the home country’s market
securities growth rate, Sy, on S;. Second, we consider bank supply constraints: the growth
rate of total assets, A;, and the ratio of non-performing loans to total loans, N;, reflecting
cumulative past decisions made by the bank. Third, we add the ratio of government debt to
GDP, By, as a measure of the country’s financial constraint: this is the proxy of the impact
that the regulator exercises on the banking system. Fourth, we employ a host of specific
control variables, included in vectors X* in (1) and X° in (2), which are potentially relevant on
banks’ decisions concerning bank loans and securities. Finally, u; and v; are idiosyncratic

error terms. In algebraic terms, the model in linearized form is as follows:

Li = —ayS; + a;Ly + ayA; — asBy — auN; + agXF + u;, (1)

Si = _ﬁoLi + ﬁlsH + ﬁzAi + ﬂ3BH + ﬂ4Ni + ﬁSXLS +v;. (2

Coefficients are defined to be positive; so the directional impact of the RHS variable on the

LHS is given by the sign preceding the coefficient. All variables are measured at time f.



Equations (1) and (2) are interdependent by virtue of the cross-quantity effects: S; in (1) and
L; in (2). Risk reduction can occur either through a decline of total assets for a given equity
value, or through loans-to-securities substitution for a given amount of total asset. We call the
first strategy de-leveraging (or size effect): risk reduction, in the strict sense of raising the
ratio of equity to risk-weighted assets, is achieved if the response of the ‘safer’ asset to a
decline in total assets is larger than the response of the ‘riskier’ assets. The adjectives ‘safer’
and ‘riskier’ assets are defined by the regulator: government securities are ‘safer’ and loans
are ‘riskier’. We call the second strategy de-risking (or substitution effect): risk reduction is
achieved by a portfolio re-allocation from ‘riskier’ to ‘safer’ assets, for a given amount of
total assets. The two strategies are complementary.

To reduce systemic risk, regulators set observable time-invariant rules (e.g., capital
requirements) aimed at preventing bank insolvency. But, as we have noted, regulators also
use discretionary power to enforce largely unobservable time-varying rules, which better
exploit the changing trade-off over the business cycle between bank credit growth and bank
safety. We assume that banks adopt a pecking order when coping with a riskier environment,
such as selling assets in preference of raising more costly capital (Hyun and Rhee 2011) and
reallocating assets in preference of reducing total assets that would entail capital losses from
the sale of illiquid assets. The higher flexibility of the reallocation strategy avoids the
realization of losses while gambling for a resurrection of the market value of the unsold
assets. On the other hand, a reallocation strategy is more complex and takes more time than a
total asset reduction and may not be a viable option when the required risk reduction is
intense and fast.

The regulator affects bank strategies through unobserved rules, a sort of latent
variables in the model. We assume that the sovereign debt-to-GDP variable, Bp, is of direct

concern to the regulator. By interacting By with market demand, Ly, and the growth of total



assets, A;, we can infer the influence that regulator’s informal rules exert on loans and

securities growth rates; see the following two equations:

Li = —aoS; + 1Ly + y,LyBy + aA; + ¢ A;By — azBy — ayN; +asX| + u;, 3)

S; = =B,Li + BSu + MSuBy + BA; + 1, AiBy + BBy + BN; + BX] + v 4)

Using (1) and (2) we can test several hypotheses. The first is that loans and securities are not
substitutable, namely Hlo: —ay = —f, = 0, against the alternative that they are, Hla: —ag <
0 and —f, < 0. The second is that changes in total assets affect proportionally L; and S;,
namely H2o: a; = f, = 1, against the alternative hypothesis that asset reallocation favors
securities, i.e., H2.: a; < f,. The third deals with the regulator and his potential influence on
bank’s decisions. Neutrality with respect to government debt implies H3p: —az = —f, = 0,
against the alternative of a moral suasion effect on holdings of government securities, H3,:
—a3 <0 and —/f, > 0. Finally, using equations (3) and (4), we test whether banks are
insensitive to the variables that are of direct interest to the regulator captured by the

interaction of the sovereign debt variable with market demand and total assets, H4o: y, =
¢, = 0 and A; = p; = 0, against the alternative that banks are sensitive to the preferences of

the regulator.

III. DATA AND DESCRIPTIVE STATISTICS
Our data sources are Bankscope and the World Economic Outlook of the International
Monetary Fund (IMF) covering the period from 2004 to 2012. From Bankscope we have

obtained yearly consolidated accounting data for all financial institutions in 43 countries, 34



of which OECD countries and nine developing countries.> Our initial dataset consists of
197,721 observations and 20,236 banks. The term “bank” include six types of financial
institutions: bank holding and holding companies, commercial banks, cooperative banks,
investment banks, real estate and mortgage banks, and savings banks. All of them hold loans
and securities and can effect both de-leveraging and de-risking strategies. The market growth
rate of loans and securities was computed using all financial entities available in Bankscope,
rather than the six categories of banks in our sample; this produces a measure of market
changes that is independent (and unbiased) of the holder of loans and securities.

Bankscope data contain many anomalies, not only in a statistical sense, but also in an
economic sense. We spent a great deal of effort in cleaning the data from three types of
anomalies: multiple outliers, implausible negative values, and extreme outliers. The details of
our cleaning procedure can be found in our working paper (Fratianni and Marchionne 2014).
Figure 1 shows the impact of our cleaning procedure on the frequency distributions of three
critical variables. Gross loans, total securities, and total assets expressed in growth rates
resemble a normal distribution, except for evidence of leptokurtosis due to the presence of
outliers. A flatter leptokurtic distribution implies a higher variance. The black line in the
boxplots shows the range between the inner fences (i.e., between Q1 — 1.5 * IQ and Q3 +
1.5 x 1Q); the dark grey line the range between the outer fences (i.e., between Q1 — 3 * IQ
and Q3 + 3 * IQ); and the light grey the range between the maximum and minimum points.
The identification of severe outliers can be obtained by difference.

To give a measure of the impact of the cleaning and selection process on growth rates

and on ratios, consider that the maximum value of gross loans and total securities is

3 The 34 OECD countries are: Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Korea, Iceland, Ireland, Israel, Italy, Japan, Luxemburg, Mexico,
Netherlands, New Zealand, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey,
UK and US. The nine developing countries are: Brazil, China, Hong Kong, India, Indonesia, Philippines,
Russian Federation, Singapore, and Taiwan.
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1,808,766 and 60,486,568 percent, respectively, before the treatment and 81.76 and 134.57
percent after the treatment. The latter reduces the number of observations considerably, in a
range contained between 25 to 75 percent depending on the variable in question. We test our
hypotheses over the larger sample of banks, including the smaller banks that are usually
removed from econometric analyses. Further data trimming, while not justifiable statistically,
would run the risk of eliminating observations with significant economic content.

Panel A of Table 1 presents descriptive statistics after having applied the cleaning
procedure.* Four points are worth making. The first is that we lose more than two thirds of
the observations due to missing values; for example, out of potential 160,963 observations for
gross loans and total securities only 54,331 and 52,720 are usable, respectively. The second is
that the number of observations for government securities is about one-half of total
securities’. The third is that the wide dispersion of these variables and the right-skewness of
the frequency distributions indicate a further potential problem with outliers. Finally, all
variables are leptokurtic, in particular gross loans, total securities, government securities, and
total assets. The evidence of leptokurtosis and skewness suggests the use of growth rates to
handle normally distributed variables.

Panel B of Table 1 presents descriptive statistics for the only country-level variable
used in our study, the debt-to-GDP ratio.> Also, this ratio shows wide dispersion, right-
skewness and leptokurtosis. These statistical phenomena reflect, not only the mix of highly
indebted developed countries with lowly indebted developing countries, but also the jump in
the debt-to-GDP ratio that has occurred as a result of the financial and sovereign debt crisis.

Figure 2 shows the movement of three critical frequency distributions. For improved
visual clarity, we plot the distribution in the pre-crisis year of 2005, in the peak crisis year of

2008, and in the last available year of 2012. The world leverage ratio rises until 2008 and

4 Panel B refers to countries, not banks; there are 344 observations covering 43 countries in an eight-year period;
growth rates and computed ratios are not reported for brevity.
5 The source of the data is the World Economic Outlook Database of the IMF.
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declines during the crisis.® But in Europe, one can identify an asymmetry between Northern
EU (NEU) countries, where the leverage ratio is continuously decreasing, and Southern EU
(SEU) countries, where it is increasing:’ the expected post-crisis de-leveraging process did
not occur in Southern Europe. The asymmetry between NEU and SEU banks is even sharper
if we consider the relative movements of gross loans and securities. In SEU, the distribution
of gross loans to total assets shifts sharply to the left after the crisis, whereas in NEU it goes
in the opposite direction. As to the ratio of securities to total assets, there is a rightward shift
in its distribution after 2008, especially in SEU. In sum, after the crisis we observe a general
substitution from loans to securities, substitution that is accompanied by a de-leveraging
process at the world level and in NEU countries, but not in SEU countries. The latter were
boosting their holdings of government debt at the expense of a significant reduction of credit
to the private sector. This behavior, not only facilitated the absorption of government debt,

but also reduced the overall regulatory credit risk.

IV. MAIN EMPIRICAL FINDINGS

Table 2 presents estimates of two different models: the “benchmark” Model 1 and the
“interactive” Model 2, where the debt-to-GDP ratio interacts with the market demand
variable and total assets. In Model 2, we also add the square of the debt-to-GDP ratio to
capture potential non-linearity. For each of the two models, we apply two different
econometric methods: a panel estimator with bank fixed effects (FE) to capture idiosyncratic
institutional features and an instrumental variables (IV) technique to control for endogeneity.
There are eight columns, equally divided between the two models. We have data on 5,824
banks for loans and 5,834 for securities and the number of observations ranges from 20,546

to 24,028 depending on the estimation method. We ran both random and fixed effects

® Leverage is defined as total assets over equity, which is the inverse of equity to total assets shown in Figure 2.
" NEU = Austria, Belgium, Finland, France, Germany, Ireland, Luxembourg, Netherlands, Slovakia, and
Slovenia; SEU = Greece, Italy, Portugal, Spain.
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models, but report only the latter based on the Hausman test; however, results are similar for
the two models. FEs capture differences not only among banks, but also among countries.
The consistently higher R? for Loans than for Securities reflects the intensity of the home
bias.

As to the estimated coefficients of the FE models (columns 1 and 2), the elasticity of
loans and securities to market demand (Yp) is positive and is consistent with a CAPM-type
model. The relatively low estimated value of beta is due to the incomplete universe of banks
(six types) we have drawn from Bankscope. Significantly negative coefficients for the cross-
variable (X;) indicate a strong substitution effect between loans and securities; hence, Hlo is
rejected. Securities are much more sensitive than loans to the cross-variable. The elasticities
relative to total assets (A;) reject H2 that banks allocate A; proportionally between L; and S;:
securities are more responsive to changes in A; than loans. The debt-to-GDP (Bx) coefficient
is negative on loans and positive on securities, rejecting H3o that banks are neutral with
respect to government debt in favor of the alternative of moral suasion exerted by the
regulator and/or risk shifting behavior. The coefficients of the ratio of non-performing loans
to total assets (N;) mimic those of By and reinforce the general pattern that risk reduction is
achieved by substituting securities for loans (de-risking). A credit squeeze on the private
sector is the natural consequence of a financial crisis.

Model 2 adds to the basic specification of Model 1 the interaction of By with Yy and
A;, as well as the By non-linearity. The interaction terms capture banks’ response to variables
of direct interest to the regulator. The evidence is that they do and thus H4y is rejected
(columns 3 and 4). The statistically significant coefficient of By’ suggests the presence of
threshold effects already emphasized in the literature (Minea and Parent, 2012; Checherita-

Westphal and Rother, 2012; Law and Singh, 2014). Even though its economic impact is
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relatively small, the novel aspect here is that the curvature for loans is different than that of
securities (concave).

As to the IV estimation (columns 5 and 6), the instruments we have used include the
exogenous variables of the reduced-form equations (equations (5)-(6) shown in the
Appendix) plus the growth rate of deposits, the ratio of liquid assets to total assets, the return
on assets and the four bank-characteristic dummies; as such, the specification is in line with
what we have done with FE. The difference between IV and FE, in addition to the
endogeneity treatment, consists of ten dummies generated from three bank-characteristic
categorical variables and 43 country dummies in place of bank fixed effects. There is a strong
similarity in the findings. In particular, there is confirmation of the much stronger substitution
effect of securities for loans than loans for securities. This substitution pattern is reinforced
by the larger response of S; to A; relative to the response of L; to A;. Finally, the biggest
impact on asset reallocation originates from the debt-to-GDP ratio: it is positive on securities
and negative on loans and through the interactive terms it is stronger on securities than on
loans. Over the entire period, By has reduced loans by 13.4 percentage points and raised
securities by 21.2 percentage points, for a net reallocation towards securities of about 35
percentage points.

In Table 3, we replace total securities with government securities. The number of
observations, as mentioned above, drops by approximately one-half in relation to Table 2.
Coefficient signs and their statistical significance, with a few exceptions, remain the same as
those of Table 2. The relative order of magnitudes of the coefficients and the explanatory
power of the regressions mimic those of Table 2. The net reallocation effect towards
securities, over the whole sample period, is about 51 percentage points. The four null
hypotheses are rejected in Table 3, as they are in Table 2. In fact, there is a such a strong

similarity between the two tables to suggest that government securities and total securities
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can proxy for each other, thus justifying our decision to rely on total securities to exploit a
larger sample.

In Table 4, we replace banks of all types with large banks, where large is defined being
above the country-level median value of banks’ average total assets. Again, we note a strong
similarity between the two tables: coefficient signs, their statistical significance, relative
order of magnitudes, and explanatory power of the regressions are extremely close.® The
inference is that large banks are not that different from other banks. In sum, the conclusions
reached with the large sample that includes all banks and total securities hold for smaller

samples that either use government securities and all banks or large banks and total securities.

V. THE CRISIS PERIOD AND EU BANKS

Our final set of estimates looks at the crisis period (2009-2012) for the world as a whole and
all EU banks and large EU banks over the entire period; see Table 5. In the crisis period, the
debt-to-GDP ratio has a smaller negative impact on loans than in the entire period in both FE
and IV models. The material changes in the securities equation occur in the substitution effect
and in response to market demand. The former goes from -0.548*** to -0.279%*; the latter
from .224* to .547***, The implication is that during the crisis period securities have been
more responsive to changes in market demand and less responsive to changes in loans. These
patterns are what we would have expected and are in sympathy with one of the main results
of our study: a deep financial crisis penalizes credit to the private sector.

In comparing the world with EU countries and using the IV estimates, one striking
difference is the much larger impact of the debt-to-GDP ratio on securities in the EU
(0.50***) than in the world (0.13**%), a result suggesting that moral suasion may have been
more prevalent in Europe than elsewhere. For large EU banks, the coefficient rises even

further (0.85%**), suggesting that a regulator may exert even more pressure on the big

8 One difference between the two tables is that N; is positive and statistically significant for securities in the TV
of Table 5 but not in Table 3.
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players. The other difference refers to the larger impact of market demand for securities in
EU banks (0.54**%*) than in the world (0.22***). Both findings are consistent with what
transpired from the section on descriptive statistics, where EU banks, but especially SEU
banks, accentuated their portfolio re-adjustment towards securities at the expense of credit to

the private sector.

VI CONCLUSIONS

This paper has examined how banks around the world have re-sized and re-allocated their
earning assets in response to the subprime and sovereign debt crises. We have focused
especially on the interaction between sovereign debt-to-GDP ratio and the bank asset
allocation process. After the crisis, we observe a general substitution from loans to securities,
which is accompanied by a de-leveraging process at the world level and in NEU countries,
but not in SEU countries. The latter were boosting their holdings of government debt at the
expense of a significant reduction of credit to the private sector. Our econometric findings
corroborate that banks have readjusted the composition of their assets and reduced the overall
regulatory credit risk by substituting securities for loans. Banks, furthermore, have also been
sensitive to those variables that are of direct interest to the regulator, a finding that is
consistent with high-debt governments exerting moral suasion on banks to privilege the
purchase of government securities over credit to the private sector. The quality of our
findings is strengthened by our large dataset. While previous studies have focused on specific
institutions, typically large banks, ours encompasses the universe of the available categories
of banks; and to our knowledge, this is the first paper to do so. Surprisingly, we find that
large banks behave no differently than other banks, suggesting similar strategies in response

to the crisis. It also suggests that the regulator has not discriminated among sizes of banks.
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As to specific hypotheses, we found strong substitution effects between loans and
securities, with the substitution of securities for loans being approximately five times as
strong as the substitution of loans for securities. This asymmetric pattern is reinforced by a
larger elasticity of securities with respect to total assets than the corresponding loan elasticity.
In essence, de-risking and de-leveraging have reinforced one another. The debt-to-GDP
coefficient has a negative impact on loans and positive one on securities, rejecting the
hypothesis that banks are neutral with respect to the ratio of government debt to GDP in favor
of the alternative of a sort of “mutual protection pact” between regulator and regulated banks.
The evolution of the debt-to-GDP ratio has the biggest impact on asset re-allocation. EU
banks have accentuated their portfolio readjustment towards securities at the expense of
credit to the private sector. Finally, during the crisis period 2009-2012, banks have further
raised their securities shares in response to changes in market demand, while lowering their
securities sensitivity to the growth of loans. These patterns are what we would have expected
and are in sympathy with one of the main results of our study: a deep financial crisis
penalizes credit to the private sector

Our evidence that banks have effected de-risking by substituting securities for loans
reflects the Basel rule that government securities, a significant component of total securities,
have been accorded the special status of having a zero weight in the computation of risk-
weighted assets. The noted substitution lowers regulatory risk, but not necessarily true
economic risk. The obvious policy recommendation would be to align regulatory risk to
economic risk, so as to achieve portfolio allocations based on return-risk profiles without the
murky considerations of moral hazard and possible mutual protection pacts. On the other

hand, strict public-choice considerations suggest that such a change is not likely to occur.
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Table 1: Descriptive statistics on cleaned Bankscope data

Variables Mean St.Dev Min Median Max Nr.Obs. Skewness Kurtosis

PANEL A: Bank-level variables
Gross Loans (th USD) 889380 1351278  0.27 324127 7280833 54331 2.44 8.89
Total Securities (th USD) 311159 507139  0.03 91692 2631347 52720 243 8.69
Government Securities (th USD) 137959 235014 1 37886 1253555 26846 2.56 9.40
Total Assets (th USD) 1691330 2631584 38.65 565254 13900000 55350 2.46 8.94
Total Equity (th USD) 137490 208641 7.7 49005 1093173 55491 243 8.78
Total Deposits (th USD) 963834 1435918  0.03 346714 7397910 52778 2.30 8.07
Impaired Loans (th USD) 40026 65885  0.07 9947 339115 32757 2.35 8.30
Liquid Assets (th USD) 223604 358711 1 63600 1893717 55121 242 8.70
Coverage Ratio (%) 97.50 50.70188 0.01 87.60 311.56 52693 1.34 5.59
Return on Assets (%) 0.62 0.82 -2.63 0.43 3.98 58690 0.65 6.09
Listed (dummy) 0.07 0.25 0 0 1 160963 341 12.62
Accounting

IFRS (dummy) 0.08 0.27 0 0 1 160963 3.05 10.30

Regulatory (dummy) 0.43 0.50 0 0 1 160963 0.28 1.08

GAAP (dummy) 0.27 0.44 0 0 1 160963 1.02 2.05
Specialization

Holding (dummy) 0.14 0.34 0 0 1 160963 2.12 5.48

Commercial (dummy) 0.59 0.49 0 1 1 160963 -0.36 1.13

Cooperative (dummy) 0.12 0.33 0 0 1 160963 2.28 6.20

Investment (dummy) 0.02 0.15 0 0 1 160963 6.50 43.26

Real Estate (dummy) 0.01 0.12 0 0 1 160963 8.08 66.36

Saving (dummy) 0.11 0.32 0 0 1 160963 241 6.85
PANEL B: Country-level variables
Debt-to-GDP ratio (%) 56.61 37.65  3.68 47.50 238.02 344 1.67 7.58

NOTES: Period: 2005-2012. We use 2004 to compute growth rate (see other tables). Panel A reports descriptive statistics at
the bank level: 160,963 observations and 20,236 banks. Panel B reports descriptive statistics at country level: 344
observations and 43 countries.
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Table 2: Model 1 and 2 using total securities. Panel (Bank FE) and instrumental variables (IV) estimates.

Model 1 Model 2
FE 4% FE v

Variables Loans Securities Loans Securities Loans Securities Loans Securities

(1) @ 3) @) 5) (©6) ™) 8)
Xi -0.052#%%  -0.456%*x* | -0.097***  -0.548**x | -0.055%k*  -0.482%k*k | -0,103%kk  -(.5]7%**
Yu 0.185%#k (0,293 | (0,121 0,224k | (230%*x  (297** | (,087%** -0.024
YBy -0.0009* 0.0006 0.0004 0.004#:
A; 0.668**  1,001%** | 0.803*=x 1,203 | (0.580%* (0. 783%** | (.716%** 0.983 ek
AB; 0.0016%**  0.0037*** | 0.0012%**  (.0026%**
By -0.134#%x (0.064%** | -0, 118+ (. 127*** | -0.221**  (0.084** | -0.205%*x  (,238%**
By’ 0.0003 = -0.000 0.0004#x  -0.0004 =
N; -0.687+xk  (0.669%** | -0.270%%* 0.140# -0.600%**  0.626%** | -0.226%** 0.097
Constant 16.30%#%  -6,16%** 2.945k% 14 3Q%kk | 19 ] Hekek -7.95%# 5.3 8k =117
Dummies Bank Bank L/A/S/IC L/A/S/IC Bank Bank L/A/S/IC L/A/S/IC
Obs. 24,028 23,658 20,546 20,546 24,028 23,658 20,546 20,546
R? 0.534 0.152 0.607 0.190 0.540 0.161 0.611 0.199
Nr. Banks 5,824 5,834 5824 5834
FALL 1,068 128.8 545,146 40,201 809.6 139.2 346,540 97,473
Pr(FAM>F 0 0 0 0 0 0 0 0
FCTRL 1,629 1,141 1,525 826.3
Pr(FCTRL>F 0 0 0 0
Hausman 1,292 32 756.6 256.4
Pr(H)>chi? 0 0 0 0

NOTES: Model 1 consists of equations (1) and (2) in the text. Three hypotheses are tested: substitution effect, size
effect, and government neutrality. Model 2 consists of equations (3) and (4) in the text. Four hypotheses are tested:
substitution effect, size effect, government neutrality, and demand sensitivity to regulator. All of them are rejected.
FE = (bank) Fixed Effects model with robust standard errors; IV = Instrumental Variables with robust standard
errors. Y; is the dependent variable (i.e. loans or securities). X; is the cross variable, that is securities for the loan
equation and loans for the securities equation. Yz and Xy is the sum of ¥; and X; at the country level. L = listed
(dummy); A = accounting standards (dummies); S = specialization (dummies); C = country (dummies). FALL = overall
F-test for the regression. FC™RL = PF-test for the significance of control dummy variables. H = Hausman test: it
compares fixed vs random effects model using the same specification. *** p<0.01, ** p<0.05, * p<0.10, # p<0.15.
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Table 3: Model 1 and 2 using government securities. Panel (Bank FE) and instrumental variables (IV) estimates.

Model 1 Model 2
FE v FE v
Variables Loans Securities Loans Securities Loans Securities Loans Securities
€9) (2 3) 4 (6)) ©) (@) ®
X; -0.035%%x (0. 729%** | -0.147%#k%  -1.459%+x | -0.034%xx  -0,T30%xk | -0.148**kk -] .637%**
Yu 0.238#k (0,372 | (),]77*%* 0.34 1 ek 0.1003** 0.165%* 0.120%* 0.139%*
YBy 0.0015%*x  (.002%** 0.0005 0.002] =
A; 0.707# 1,323 | (), 870%** 1940 0.632 %% 1.092:#%: 0.774 5% 1.752 %%
AB; 0.0006# 0.0021##= | 0.0009%*  0.0031%**
By -0.105%%x  0.113%*+ | -0,059%*  (,108%** -0.379#xx  (0.4362%* | -0.148*xx  (.563%*
B 0.0008#**  -0.0008* 0.0003#%  -0.0012#=x*
N; -0.645%%x  ],074%%% | 0,252k -0.1578 -0.487 0.710%* -0.240%x* -0.323%#*
Constant 17.52##%  -13.86%** 0.878 -14.93# 36.53 %k -36.74%#* 3.934 -8.891
Dummies Bank Bank L/A/S/C L/A/S/C Bank Bank L/A/S/C L/A/S/C
Obs. 10,777 10,894 10,110 10,110 10,777 10,894 10,110 10,110
R2 0.581 0.108 0.563 0.106 0.588 0.113 0.563 0.104
Nr. Banks 3,224 3,243 3,224 3,243
FALL 507.1 82.50 34,985 1,498 9354 81.27 36324 1669
Pr(FAYL)SF 0 0 0 0 0 0 0 0
FCTRL 454.7 3754 368.6 2124
Pr(FCTRL>F 0 0 0 0
Hausman 60.16 55.59 57.87 91.53
Pr(H)>chi? 0 0 0 0

NOTES: See Table 2.

22



Table 4: Model 1 and 2 for large banks. Panel (Bank FE) and instrumental variables (IV) estimates.

Model 1 Model 2
FE 4% FE v
Variables Loans Securities Loans Securities Loans Securities Loans Securities
€9) (2 3) 4 (&) 6 (@) ®
Xi -0.055*x%  -0.489*** | -0.0593  -0.424%=* | -0.056%** -0.501#*+ | -0.0619 -0.383:#*
Yu 0.178*#  (0.340%*x | (.134%+x  (.282%** 0.24 8ok 0.3703%#%% | (0,104 0.1268#
YBy -0.001 4 -0.0002 0.0003 0.0028#*
A; 0.709%#  1.082+*x | (.756%**  1,088%** 0.638#*:* 0.960%* | (0.675%*x  (.9]8**
AB; 0.0014#+x  0.0022+** | 0.0012%*=*=  (0.002]***
By -0.113#%x  0,076%** | -0.113%#x  (,]152%%* -0.172%x%x 0.0653 -0.186 0.24 2%
By’ 0.00027#x* 0.0001 0.0003#**  -0.0003**
N; -0.789#xk  (0.926%** | -0.516%*F* (.51 -0.72] #x 0.94%#xx | -0.452%%x  (),494 %
Constant 13.94##x 7 50%%x | 519]##x -] ,89%k* 16,18+ -7.66%* 7.327 -9.94 9k
Dummies Bank Bank L/A/S/C L/A/SIC Bank Bank L/A/S/C L/A/SIC
Obs. 11,899 11,684 9,817 9,817 11,899 11,684 9,817 9,817
R? 0.551 0.176 0.607 0.188 0.555 0.179 0.611 0.191
Nr. Banks 2,923 2,927 2,923 2,927
FALL 741.2 131.2 467,754 3,644 736.0 103.4 535,576 4154
Pr(FAM)>F 0 0 0 0 0 0 0 0
FCTRL 683.6 262.6 606.4 247.6
Pr(FCTRL>F 0 0 0 0
Hausman 76.62 112.4 302.82 135.7
Pr(H)>chi? 0 0 0 0

NOTES: See Table 2.
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Table 5: Robustness: Panel (Bank FE or RE) and Instrumental Variables (IV) estimates for subsample 2009-2012, EU Countries, and large EU Banks. Model 1.

Subperiod 2009-2012 EU Countries Large EU Banks
FE v FE 4% RE FE 4%
VARIABLES Loans Securities Loans Securities Loans Securities Loans Securities Loans Securities Loans Securities
€9) (2 3) 4 (&) ©) (@) ® (&) (10) (11 (12)
X; -0.047#xx  0.455%k | -0, 12]%** -0.279% | -0.049%*  -0.514%%x | -0,156%*  -0.963%*x | -0.084%*x  -1.098*x*x | -0,154%kx  -(.903%%*
Yu 0.218#xx  (.534##* | (. 103%*x  (0.547*x= | 0.251%*%*  0.626*** | (.248*#*  ().543*%x* 0.328 0.763%#* | (. 285%%x* 0.552#:*
A; 0.577+=x  1.065%** | (.762%%* 1.076% | (0.592%*x  ],084%k* | (.842%%x ] ,646%* 0.792 % 1.68 1% | ().943%x* 1.825%%:*
By -0.085*+  -0.0016 -0.050#*x  Q.141%** | -0.345%*%+  (.469%** | -0.160***  (0.503#** | -0.089%*x* 0.341%* -0.128#* 0.853 ks
N; -0.252%%  (0.948*xx | -(,225%k* 0.1229 -0.2118 0.838x -0.111* 0.1764 -0.373 % 0.772# -0.111# 0.3387
Constant 10.50%: 0.4589 5.70%%* -10.79%%* | 39.763%#*  -46.36*** 7.65 -28.06%* 14,52 %% -36.84%x | -17.12%%  -123,74%%k
Dummies Bank Bank L/A/S/C L/A/S/C Bank Bank L/A/S/C L/A/S/C Bank Bank L/A/S/C L/A/S/C
Obs. 13,117 12,736 10,943 10,943 5,576 5,558 5,227 5,227 1,712 1,710 1,629 1,629
R? 0.373 0.150 0.5347 0.1874 0.566 0.230 0.612 0.294 0.705 0.300 0.810 0.353
Nr. Banks 4,957 4,907 1,907 1,906 335 335
FALL 254.4 91.14 5,665 1,107 201.0 85.61 13,230 60,293 2,098 79.80 294,706 799.2
Pr(FAM>F 0 0 0 0 0 0 0 0 0 0 0 0
FCTRL 853.2 209.3 151.1 219.7 331.3 78.99
Pr(FCTRL>F 0 0 0 0 0 0
Hausman 18.43 144.3 186.4 13.54* 6.340 25.50
Pr(H)>chi? 0.0025 0 0 0.0188 0.274 0.0001
BPLM 0.390
Pr(BPLM)>chi? 0.265

NOTES: See Table 2. BPLM = Breush-Pagan Lagrange Multiplier test.
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Figure 1: Boxplot and frequency distribution after the cleaning procedures: growth rate of gross loans
(%), total securities (%), and total assets (%).
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NOTES: Our elaboration on Bankscope data.
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Figure 2: De-leveraging and de-risking: World, Northern and Southern EU countries.
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NOTES: Our elaboration on Bankscope data. WORLD = all sample countries, NEU = Northern EU countries,
SEU = Southern EU countries.
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DATA APPENDIX

Table A.1: Variable definition and sources.

Variable

Description

Source or Formula

Total amount of issued credits given to banks

G L . . . Bank
ross Loans during the accounting period (th. USD) ankscope
Total t of ities in bank t portfoli
Total Securities otal amount sec(lgll' ISSS;I;) ani asset portiolio Bankscope
Government Amount of government securities in bank asset
. . Bankscope
Securities portfolio (th. USD)
Total value of all bank t and long-t t
Total Assets otal value of a an(thc'lgr;r;) and long-term assets Bankscope
. The sum of interest and non-interest bearing deposit
Total D t Bank
otarrepostis accounts at a bank (th. USD) ankscope
The total amount of common and preferred
Total Equi Bank
otar Bquity stock equity of the bank (th. USD) ankscope
Liquid Assets Cash and central bank reserves of the bank (th. Bankscope
USD)
The amount for which it is not likely the bank will
Impaired Loans collect the full value of the loans because Bankscope

the borrowers’ creditworthiness is fallen (th. USD)

Growth rate in percentage of Gross Loans at the

Gross Loans;

L (individual) bank level (%) "~ Gross Loans;;_;
L Growth rate in percentage of Gross Loans at the Ly = Yien Gross Loans; _
(market) country level (%) Y.ien Gross Loans;
S Growth rate in percentage of Total Securities at the __ _Total Securities;;
' (individual) bank level (%) ' Total Securities; ¢4
S, Growth rate in percentage of Total Securities at the Sy = Yien Total Securities; ¢ _
(market) country level (%) Y.ien Total Securities; ;4
A Growth rate in percentage of Total Assets at the o Total Assets;;
' (individual) bank level (%) ' Total Assets; 4
) ) Impaired Loans;
N; Ratio of Non-Performing Loans to Total Assets (%) i = Total Assets,
By Debt-to-GDP ratio (%) World Economic Outlook
) ) Total Equity;
E; Ratio of Total Equity to Total Assets (%) i= Wssetsi,t
] ] Impaired Loans;
Ci Loans-to-deposit coverage ratio (%) i = Total Assets,
) Total Deposits; ¢
D; Growth rate of Total Deposits (%) i = Total Deposits;;_, -
] o Liquid Assets;
0Oi Ratio of Liquid Assets to Total Assets (%) i = m
R; Return on Average (Total) Assets (%) Bankscope
E Real economic growth rate (%) World Economic Outlook
B Ratio of total business to total assets (%) Bankscope
G Number of banks in the business group (unit) Bankscope
M Net interest margin at the bank level (%) Bankscope
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