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Abstract
We analyze securities trading by banks during the crisis and the associated spillovers to the
supply of credit. We use a proprietary data set that has the investments of banks at the security
level for 2005–2012 in conjunction with the credit register from Germany. We find that—during
the crisis—banks with higher trading expertise (trading banks) increase their investments in
securities, especially in those that had a larger price drop, with the strongest impact in low-rated
and long-term securities. Moreover, trading banks reduce their credit supply, and the credit
crunch is binding at the firm level. All of the effects are more pronounced for trading banks with
higher capital levels. Finally, banks use central bank liquidity and government subsidies like
public recapitalization and implicit guarantees mainly to support trading of securities. Overall,
our results suggest an externality arising from fire sales in securities markets on credit supply via
the trading behavior of banks.
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“Adverse spillovers from a fire sale of this sort may also take the form of a credit crunch that affects
borrowers more generally. Such a credit crunch may arise as other financial intermediaries (e.g., banks)
withdraw capital from lending, so as to exploit the now-more-attractive returns to buying up fire-sold assets.
Ultimately, it is the risk of this credit contraction, and its implications for economic activity more broadly,
that may be the most compelling basis for regulatory intervention.”
Jeremy C. Stein, Governor of the Federal Reserve Board, 2013

1. Introduction
The financial crisis has triggered a considerable debate both in academic and policy
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circles about the implications of securities trading by banks. An important argument in this
debate is that—during the crisis—banks may allocate funds to buy fire-sold securities to profit
from trading opportunities, in turn reducing credit supply (Shleifer and Vishny, 2010; Diamond
and Rajan, 2011; Stein, 2013). While engaging in securities trading can be optimal from a bank’s
perspective, the need for regulatory intervention might arise because of negative externalities to
the supply of credit to the real sector. The externality stems from a temporary distortion in
securities prices making it attractive for banks to increase investments in securities, thereby
reducing credit supply, which affects borrowers unrelated to the original shock. Moreover, banks
may support their trading activities using government subsidies like central bank borrowing,
2

implicit guarantees, or direct recapitalization by taxpayers. In fact, there have been recent policy
initiatives on both sides of the Atlantic on limiting securities trading by banks (the Volcker rule
in the US, the Liikanen Report in the EU, and the Vickers Report in the UK). In this paper, we
analyze securities trading by banks in crisis times and also the associated spillovers to the supply
of credit to the real sector using both security and credit registers for banks.
On the theoretical front, there is a growing literature that analyzes the role of securities
trading by banks during a crisis and its implications for credit and securities markets. Diamond
and Rajan (2011) show that fire sales in securities markets can lead banks that are actively
involved in trading to hold on to their existing investments in illiquid securities and buy more of
3

the fire-sold securities, leading to a credit crunch. Shleifer and Vishny (2010) show that during a
crisis, as a result of fire sales in securities markets, the returns from investing in distressed
1

Securities trading by banks has assumed significant importance in the modern financial system (Langfield
and Pagano, 2015), with commercial banks nowadays holding a large amount of securities in their asset portfolios
(e.g., 20% in the US and 19% in Germany).
2
We thank an anonymous referee for guiding us to pursue this direction.
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See also Uhlig (2010) who argues that finite resources of investors with trading expertise and uncertainty
aversion are important factors in explaining the fire sale prices observed in the 2008 financial crisis.
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securities are higher than the returns from lending. In sum, these papers argue that in the presence
of funding constraints, banks with trading expertise may reduce credit supply as they withdraw
funds from lending to profit from trading opportunities.
The main constraint that has hampered empirical research is the lack of comprehensive
micro data at the security level on banks’ trading activities. Comparing aggregate data on banks’
securities holdings does not present a precise, clear picture of investment behavior as it does not
take into account the time-varying, unobservable heterogeneity in security characteristics (e.g.,
risk, liquidity, outstanding volumes, etc.). Aggregate data may show that two banks have very
similar overall levels of security investments, however, the composition of securities could be
very different (e.g., risk, maturity, etc.). For instance, observing an increase in securities holding
does not necessarily mean that banks are buying fire-sold securities, as it may be due to an
increase in holdings of highly rated, very liquid securities, resulting from a ‘flight to safety’
during a crisis.
In this paper, we use a unique, proprietary data set from the Bundesbank (the German
central bank) that provides information on security-level holdings for all banks in Germany, a
bank-dominated system, at a quarterly frequency for the period between 2005 and 2012. Each
security is also matched with security-level information, notably price, rating, coupons, and
maturity. The exhaustive detail on security-level holdings of each bank allows us to examine the
characteristics of the securities traded by banks and also the timing of trading. Importantly, not
only do we have the security-level holdings of each bank, but also the credit register containing
information on the individual loans made by banks. The security and credit registers are matched
with comprehensive bank balance sheet information.
The main testable hypothesis, which we examine in the paper is that—during a crisis—
banks with higher trading expertise will increase their investments in securities, especially in
securities that had a (larger) price drop, to profit from the trading opportunities, thereby
withdrawing funds from lending. To examine this channel, we first study the investment behavior
of banks that are most active in securities markets. The idea being that, in an environment where
fire sales occur, banks that are generally active in the security business are better at identifying
trading opportunities, as compared to other banks that do not routinely engage in high levels of
securities trading.
To proxy for active presence and expertise in securities markets, we use the notion that
2

banks that generally engage in trading activities and thus have expertise will have a trading desk
in place and the necessary infrastructure, such as direct membership to the trading platforms to
facilitate trading activities. Using this line of reasoning, we proxy for trading expertise by direct
membership of banks to the largest, fixed-income trading platform in Germany (Eurex Exchange).
Supporting this classification, we find that the amounts of securities bought and sold (as a
fraction of total assets) are consistently larger for banks with trading expertise, across all the
periods. We also find this measure to be highly correlated with fraction of trading income to net
income (in the pre-crisis period), with a correlation coefficient of 0.6. Thus, the trading expertise
dummy is highly correlated with banks that have a higher fraction of income generated from
trading activities.
For identification, we analyze the data at the security-quarter-bank level and include
security*time fixed effects (in the benchmark regressions) to account for the unobserved timevarying heterogeneity across securities, e.g., risk, liquidity, outstanding volumes, and level of
issuance (the supply of securities). Thus, we examine the changes in level of holdings for the
same security in the same quarter by different banks. We also analyze some specifications with
bank fixed effects to control exhaustively for time-invariant heterogeneity across banks. Finally,
we identify the associated lending behavior of banks by analyzing borrower-quarter-bank level
data and controlling for time-varying, unobserved firm fundamentals that proxy for credit
demand by using borrower*time fixed effects (see, e.g., Khwaja and Mian, 2008). Thus, we
compare lending by different banks to the same firm during the same quarter.
In crisis times, we find that banks with higher trading expertise (“trading banks”) increase
4

their level of security investments as compared to other banks (“non-trading banks”). For trading
banks, unconditionally (without any controls), securities as a fraction of total assets increase from
19% in the pre-crisis period to 23% during the crisis, whereas there is no significant change for
non-trading banks. In the aggregate, the increase in securities holdings by trading banks
corresponds to around 144 billion Euros, which is equivalent to 6% of the gross domestic product
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Note that securities as a fraction of total assets for non-trading banks are not trivial (18% on average),
though these banks buy and sell, i.e., trade a substantially lower fraction of their securities in each period as
compared to trading banks. We define the crisis period starting in the third quarter of 2007, when banking problems
surfaced, to the last quarter of 2009, when Germany came out of the economic recession. The results are not sensitive
to the way we define crisis period.
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(GDP) of Germany (as of 2007). Moreover, trading banks especially buy more of the securities
that had a larger drop in price. The investment in securities that had a larger drop in price is
primarily concentrated in low-rated (non-triple-A) and long-term securities. In the crisis period,
trading banks invest nearly 64 billion Euros in securities that are in the bottom 25th percentile in
terms of price drop.
The investment behavior of banks can be illustrated by the following example. One can
see from Fig. 1 (left panel) that the price of a JP Morgan medium-term note starts dropping
6

sometime beginning 2007:Q2 till 2009:Q1 (falls from 100 to 85 Euro cents). Around this period,
German banks with higher trading expertise increase their holdings of this JP Morgan note (right
panel). After the price rebounds back to 100 over the subsequent quarters, trading banks reduce
their holdings. In fact, the buying behavior by trading banks is concentrated in quarters where the
security prices are falling. Thus, trading banks accumulate securities whose prices fell in previous
periods. In contrast, other banks do not increase their holdings around this period (dashed line).
[Fig. 1]
More formally, using a regression framework with controls, we find that trading banks
buy more of the securities that had a larger drop in price in the previous quarter, especially lowrated and long-term securities. Focusing narrowly on securities with the largest price drops
(bottom 25th percentile in terms of price drop in the previous quarter), we again find that trading
banks buy a significantly higher volume of these securities. The results are robust to inclusion of
controls for bank characteristics, bank fixed effects to account for unobserved, time-invariant
characteristics of banks, or security*time fixed effects to control for time-varying, unobserved
security characteristics.
We further examine whether there are differences in trading behavior based on other key
bank characteristics. We find that the level of investments in securities that had large price drops
is increasing in the level of capital for trading banks. Moreover, trading banks that have higher
unrealized losses in securities held in their portfolio buy less of these securities. More generally,
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He, Khang, and Krishnamurthy (2010) also find that the securities holdings of US banks increased over the

crisis.
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See also Internet Appendix, Fig. B1 for investments in Greek government bonds by trading and non-trading
banks. We find increasing investments by trading banks in these securities at the point when credit default swap
(CDS) spreads of Greece were widening.
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for all banks, higher unrealized losses arising from securities in a bank’s investment portfolio are
also associated with lower volume of purchases of securities that had a larger drop in price.
We also examine banks’ trading behavior depending on the use of public liquidity
provided by the Eurosystem/European Central Bank (ECB) or direct and indirect public subsidies
by taxpayers. As a proxy for direct subsidies, we use bank-level information on recapitalization
and liquidity availed from the central bank (Eurosystem/ECB); to proxy for implicit guarantees,
we use a dummy for bank ownership (Landesbanks). We find that trading banks with higher
liquidity from the central bank buy more of the securities that have large price drops. Moreover,
we find that banks that get recapitalized buy a higher volume of securities that had large price
drops, both before and after recapitalization. Finally, we find that Landesbanks buy more of
securities that had large price drops. Interestingly, for Landesbanks, we do not find any relation
depending on capital on trading behavior; i.e., differently from trading banks, balance sheet
strength is not associated with buying behavior for Landesbanks. That is, weaker Landesbanks
buy similar volumes of securities that had large price drops, as Landesbanks with stronger
balance sheets.
Examining the selling behavior of banks, we find that the volume of sells drops
considerably for banks in the crisis. While we find that trading banks sell more as compared to
non-trading banks, in the aggregate they add to their holdings of securities, especially of
securities that had large price drops (the volume of buys of securities with large price drops
substantially exceeds the volume of sells). Interestingly, trading banks with lower capital sell less
of securities that had large price drops. Similarly, banks in general that have a higher level of
unrealized losses on securities in their investment portfolio sell less. The effect is more
pronounced for banks with higher borrowing from central banks. This is consistent with banks
that have higher levels of unrealized losses using central bank funding to hold on to their existing
investments.
While we find that trading banks invest more in securities that had a larger price drop, a
crucial question that arises is whether this has any spillovers on the supply of credit to the real
economy. An important identification concern is that trading banks lend to corporate borrowers
who have different fundamentals such as risk, size, and growth opportunities. We use
borrower*time fixed effects to control for time-varying, unobserved borrower fundamentals.
Thus, we examine—in the same quarter for the same borrower—whether there is differential
5

lending behavior by banks based on their trading expertise. In addition, based on the differential
effects of other key bank characteristics on trading behavior, we also examine whether there are
differential effects of supply of credit to firms along these other bank dimensions.
We find that—during the crisis—trading banks decrease their supply of credit to
nonfinancial firms as compared to other banks, i.e., for the same borrower in the same quarter,
trading banks reduce lending relative to other banks. Furthermore, there is a larger drop in credit
supply by trading banks with a higher level of capital. That is, for trading banks, a higher level of
capital is associated with a larger reduction in lending as compared to other banks. These results
are the mirror opposite of results for security investments by banks with trading expertise. As
discussed later, the existence of funding constraints, risk aversion (or risk-bearing capacity), and
competing returns between securities trading and lending can lead trading banks (especially with
higher capital ratios) to increase investments in risky securities and reduce credit supply.
Moreover, there are also no significant differences in the subsequent default rates for borrowers
between trading and non-trading banks. Thus, there is no differential risk-taking in terms of
lending associated with banks based on trading expertise.
With regard to other bank characteristics, we do not find any significant effect of
unrealized gains/losses on banks’ existing securities portfolio (which controls for potential
hangover of losses on existing investments or unrealized profits from trading in the crisis) on
credit supply. In fact, as discussed earlier, trading banks add to their holdings of securities that
have a large price drop, with the effects being more pronounced for trading banks with more
capital. If hangover of losses on existing investments were the main reason for lower credit
supply, one would expect the overall effect of trading banks on credit reduction to be smaller (not
higher) for banks with a higher level of capital.
With respect to the effect of direct and indirect public subsidies, we do not find any
significant effect of borrowings from central bank on lending. We also find no significant
difference in lending by Landesbanks as compared to other banks. However, banks that get
recapitalized reduce lending by more relative to other banks. These findings are in contrast to
their trading behavior reported earlier, where banks with direct and indirect subsidies also bought
more of the securities that had large price drops. All in all, the credit and trading results are
consistent with direct and indirect government subsidies mainly enhancing trading in securities
that had large price drops, but not the supply of credit to the real sector.
6

The results on credit availability are moreover binding at the firm level, which suggests
that firms cannot compensate for the reduction in credit by trading banks with credit from other
banks. We also do not find that firms compensate the reduction in bank credit by market-based
7

financing. Given that credit from trading banks constitutes an important fraction of the total
lending in the economy, our results suggest important macro effects. Note that while on one hand
our results suggest an externality to the credit supply, on the other hand, banks buying distressed
securities could play an important role in providing liquidity to the distressed securities markets.
Finally, in contrast to the crisis, in the pre-crisis and post-crisis periods, all the main
8

effects of trading versus non-trading banks are not present for credit and investments. That is,
while we find that trading banks buy and sell more of securities in the pre-crisis and post-crisis
periods, they do not increase their overall investments in securities as a fraction of total assets or
reduce lending.
We also examine several potential alternative channels (see Section 3.4) and find that the
above results are most consistent with trading banks increasing their investments in securities
during the crisis to profit from trading opportunities, which results in crowding out of credit
supply by 5 percentage points. We find that the average realized returns (annualized) on
securities investments made, especially after the failure of Lehman Brothers, are approximately
12.5% over the next year.

9

These results contribute to the literature that shows that securities trading by banks during
a crisis can play an important role in reducing credit supply (Shleifer and Vishny, 2010; Diamond
and Rajan, 2011). Our results also contribute to the literature that analyzes liquidity provision by
private intermediaries and the role of government intervention through public provision of
liquidity (Holmstrom and Tirole, 1998).
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Note that Germany is a bank-dominated system with bank credit being the main source of finance.
This is consistent with the idea that, in general, when security prices are not very depressed (and also when
funding constraints are not binding), there is no significant crowding out of lending due to securities investment.
Note, however, that in some quarters of the Euro sovereign debt crisis, there are significant results. Moreover, before
the crisis banks that receive public support also take on higher risk in securities by buying securities that had large
price drops (though there is a larger reduction in security prices in the crisis than in the pre-crisis). See Section 3.
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See Fig. 5. As later discussed, we compute realized returns in several different ways and find magnitudes
between 12% and 15% (annualized). Moreover, though we do not have the loan rate at the loan level, the average
loan rate in our credit data was approximately 5% (annualized) during the crisis, thus significantly lower than the
return on securities.
8
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The results also add to the empirical literature that examines investment behavior of banks
in sovereign debt during the European sovereign crisis (Acharya and Steffen, 2015; Drechsler et
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al., 2014). In contrast to these papers, which examine risk-shifting incentives and financial
repression by Euro area governments, our paper highlights how fire sales in securities markets
can have externalities on credit supply through trading behavior of financial intermediaries.
Given our findings on bank capital and securities trading, our results are consistent with
models of financial intermediation where the capital level of banks affects their asset demand
(Xiong, 2001; Gromb and Vayanos, 2002; Brunnermeier and Pedersen, 2009; Adrian and Shin,
2010; He and Krishnamurthy, 2013; Brunnermeier and Sannikov, 2014). Our results suggest that
in a crisis, the capital level of banks plays an important role in their investments in securities
markets. Our results suggest that trading banks with higher capital can buy more of the securities
that had a larger drop in price, as higher equity capital provides buffers to absorb potential
negative shocks in these riskier securities. Moreover, the results are also consistent with models
of fire sales and lack of arbitrage capital (Shleifer and Vishny, 1992, 1997; Allen and Gale, 1994,
1998, 2005; Duffie, 2010; Uhlig, 2010; Acharya, Shin, and Yorulmazer, 2013).
Our results also contribute to the literature that examines the effects of shocks to banks on
credit supply during a crisis (see, e.g., Ivashina and Scharfstein, 2010; Iyer et al., 2014; Jiménez
et al., 2012, 2014). These papers document a decrease in lending by banks during the crisis,
especially those banks more exposed to the shock. To the best of our knowledge, we are the first
paper that uses detailed data on both security investments and credit—i.e., a security register and
a credit register—which are crucial for empirical analysis of the trading behavior of banks in the
crisis and the associated spillovers on the supply of credit to the real sector.
Finally, the results also contribute to theories that highlight strong synergies between the
assets and liabilities of banks (Diamond and Dybvig, 1983; Diamond and Rajan, 2001; Kashyap,
Rajan, and Stein, 2002; Gennaioli, Shleifer, and Vishny, 2013; Hanson, Shleifer, Stein, and
Vishny, 2015). Consistent with Hanson, Shleifer, Stein, and Vishny (2015), our results suggest
that—during a crisis—banks have the ability to hold on to and buy illiquid securities due to a
safer liability structure, especially banks with higher equity capital and those with access to direct
and indirect government subsidies. More broadly, our results suggest that during the crisis, banks
10

A limitation of these papers is that they only have data on investments in sovereign securities in some
particular periods or only collateral posted by the banks with the European Central Bank. In addition, these papers do
not focus on credit supply during the crisis.
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played an important role in providing price support to the distressed securities markets by buying
fire-sold securities. In sum, our evidence highlights the importance of examining the balance
sheet adjustments of banks in totality to understand the dynamics of the crisis.
The remainder of the paper is structured as follows. Section 2 presents the data. Section 3
presents the estimation approach and discusses the results. Section 4 concludes.
2. Data
We use the proprietary security and credit registers from the Deutsche Bundesbank, which
11

is the micro- and macro-prudential supervisor of the German banking system. We have access
to the micro data on securities investments of banks (negotiable bonds and debt securities,
equities, and mutual fund shares) at the security level for each bank in Germany, on a quarterly
12

frequency from the beginning of 2006 through to the end of 2012. For each security, banks
report the notional amount they hold at the end of each quarter (stock of individual securities).
We use the unique International Security Identification Number (ISIN) associated with every
security to merge the data on securities investments with (i) Bloomberg to obtain price data
(nominal currency, market price); (ii) FactSet to obtain security-level information on rating,
coupons, and maturity. Moreover, we supplement this database on securities investments with
confidential supervisory monthly balance sheet statistics at the bank level. In particular, we
collect monthly balance sheet items such as each bank’s equity capital, total assets, Tier 1 capital
ratio, interbank borrowings, and savings deposits.
Finally, we obtain data on individual loans made by banks from the German credit register
maintained by the Deutsche Bundesbank. Banks must report on a quarterly frequency all
borrowers whose overall credit exposure exceeds 1.5 million Euros. Note that lending to small
and medium-sized firms is not fully covered by this data set. However, the credit register covers
nearly 70% of the total credit volume in Germany. The credit register provides information on the
amount of loans outstanding at the borrower level for each bank in each quarter. In addition, it
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For micro-prudential regulation, the responsibilities are coordinated with the German federal financial
supervisory authority ‘BaFin.’
12
The reporting requirement specifies that securities holdings that are passed on or acquired as part of a repo
contract are not double counted in the securities database. Thus, the transactions captured in analysis are not a
mechanical artifact of repo transactions. Also, securities holdings of banks in special purpose vehicles are not
reported, as these are off-balance sheet items, though we have the aggregate positions of off-balance sheet exposures
at the bank level.
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also provides information on the date of default (where applicable). The credit register, however,
does not record the maturity, collateral, and interest rate associated with the loans.
The complete securities holdings data consist of all securities held by 2,057 banks in the
German banking system. We prune the data as follows. We consider only debt securities and
exclude equities and shares of mutual funds. As a fraction of total holdings of securities, fixedincome securities comprise 99% of the investments. Then, we delete the securities for which the
13

total holdings for the entire banking sector were below EUR ten million. The resulting set of
securities comprises 95% of the total holdings. We also exclude from the analysis banks with
total assets below EUR one billion, and in addition, we exclude mortgage banks from the
14

analysis. The sample consists of 517 banks holding 89% of the securities holdings of the total
banking system. Note that we include in the analysis Landesbanks, which are (at least partly)
owned by the respective federal state and thus often considered to enjoy an implicit fiscal
guarantee.
3. Results
In this section, we first discuss the summary statistics. We then present the equations that
we use for the estimation along with the results, for both the securities and credit analyses.
Finally, we discuss other potential alternative channels and further robustness.

3.1. Summary statistics and initial results
As a starting point, Fig. 2 presents the evolution of prices over the sample period. We find
large price drops in the crisis period (2007:Q3 to 2009:Q4), though there is also a recovery of
prices. On average, in some quarters, the average prices of securities drop by around 20%
(annualized price change). We also see that there is wide heterogeneity in the price changes
across different securities. There are hardly any significant price drops for securities that are rated
triple-A and securities with maturity lower than one year. On the other hand, non-triple-A and
long maturity securities have large price drops. This again highlights the importance of
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We do this for computational reasons. These securities also account for a very small fraction of the overall
asset holdings. We also drop banks below EUR one billion in total assets, as these banks are generally not active in
securities markets and account for a small fraction of the aggregate securities holdings and credit.
14
Law prohibits mortgage banks from engaging in (risky securities) investments. The results are robust to
including these banks in the sample.
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examining investment behavior at the security level, since using aggregate data on security
holdings would mask these differences and could be misleading.
[Fig. 2]
Table 1, Panel A, presents the summary statistics of the portfolio holdings of banks with
(higher) trading expertise decomposed into three subsamples covering the key time periods. We
denote the period from 2006:Q1 until 2007:Q2 as the pre-crisis period while we define the
15

subsample 2007:Q3–2009:Q4 as the crisis period. Since 2009:Q4 is the last quarter with yearto-year negative GDP growth in Germany, we refer to the period thereafter as the post-crisis
sample.
[Table 1]
To empirically proxy for trading expertise of banks, we create a dummy that takes the
value of one if a bank has membership to the largest fixed-income trading platform in Germany
16

(Eurex Exchange). As discussed earlier, the notion is that banks that generally engage in trading
activities and have expertise will have a trading desk in place as well as the necessary
infrastructure, such as direct membership to the trading platform to facilitate trading activities.
Supporting this classification, we find that banks with trading expertise buy and sell a
significantly larger fraction of securities (relative to other banks reported in Panel B of Table 1).
Both the amount of securities bought and sold (as a fraction of total assets) are consistently larger
for banks with trading expertise across all the periods. The correlation coefficient of trading
expertise dummy with pre-crisis trading gains as a fraction of net income is close to 0.6. Thus,
the trading expertise dummy is highly correlated with banks that have a higher fraction of income
generated from trading activities. Furthermore, banks that are generally expected to have large
trading desks, such as Deutsche Bank, Commerzbank, Unicredit, etc., show up in the
classification as banks with trading expertise. We also estimated the main results using pre-crisis
trading revenues as a fraction of total revenues and find similar results to those reported below.
We prefer not using the pre-crisis trading revenues as one could argue that they are endogenous
to banks’ performance entering into the crisis and could therefore bias the results. Note that while
15

For references that the financial crisis starts in Europe in 2007:Q3, see Iyer et al. (2014) and the references

therein.
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We assume that expertise is required to identify profitable trading opportunities in securities markets during
the crisis. See also Gorton and Metrick (2012) and Dang, Gorton, and Holmstrom (2013) for papers that argue about
breakdown in trading of debt securities during a crisis due to lack of expertise to evaluate the quality of the debt
securities.
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these banks trade more (buy and sell more) securities relative to other banks in the pre-crisis
period, we do not find that they increase their overall fraction of security holdings (in fact, they
are similar to other banks in the level of holdings of securities in the pre-crisis). Also, note that
we do not include Landesbanks in the trading bank dummy and, instead, separately include a
dummy for Landesbanks in the regressions to account for their implicit guarantees.
Interestingly, looking at the securities holdings to total assets, we find—in the crisis
period—that trading banks increase their securities holdings. The fraction of securities to total
assets increases from 18.8% in the pre-crisis period to 22.8% during the crisis. We do not find
17

any significant difference for non-trading banks (from 18.4% to 18.7%). Thus, unconditionally
(without any controls), trading banks on average increase their securities holdings in the crisis
period and also relative to non-trading banks. Moreover, it is interesting to note that while the
buys as a fraction of total assets increases during the crisis for both trading and non-trading banks,
sells as a fraction of total assets decreases.
While the securities holdings of trading banks increases during the crisis, loans as a
fraction of total assets decreases. From the pre-crisis level of 66.5%, it decreases to 63.9% in the
crisis. In contrast, for the non-trading banks, loans as a fraction of total assets increases from
69.2% to 69.6%. Therefore, unconditionally, trading banks on average reduce lending in the
crisis and also relative to non-trading banks. Note that, in general, the quality of loans in
Germany was not bad and also Germany had a faster recovery from the crisis as compared to
18

other European countries.

All in all, the summary statistics reported above suggest that trading banks increase their
overall level of security investments during the crisis and decrease lending. These patterns appear
clearly in the data, i.e., comparing only trading banks across the pre-crisis and crisis periods, or
comparing trading versus non-trading banks in the crisis period with respect to the pre-crisis
period.
Not surprisingly, a very similar picture also emerges from a graphical representation of
the main variables of interest. Fig. 3 presents the investments in securities by trading banks as
17

Note that our classification does not exhaust the entire set of banks that have trading expertise. Thus, it is
possible that there are other banks in the group classified as non-experts that also have trading ability. This
classification bias should reduce the likelihood of us finding any significant differences across the two groups.
18
The average default rate on loans at the peak of the crisis was 1.59%. Some of the German banks (mainly
Landesbanks) experienced problems due to investments in securities originated by banks from other countries and
not from defaults arising from loans to German borrowers.
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compared to non-trading banks. Trading banks invest more in securities, especially during the
crisis period. Furthermore, in line with Fig. 1 (discussed in the Introduction) there is a sharp spike
in their security investments in the period after the failure of Lehman Brothers. In contrast, an
opposite picture emerges when we look at credit growth (Fig. 4). We see that during the crisis,
trading banks decrease their credit growth relative to non-trading banks.
[Fig. 3]
[Fig. 4]
Examining the composition of securities holdings of banks, we see that for trading banks,
the fraction of triple-A securities to total securities holdings decreases from 58.0% in the precrisis period to 50.6% in the crisis (and then increases to 55.6% in the post-crisis period); instead,
for non-trading banks, the fraction of triple-A securities remains stable at around 40% across the
three different periods. Therefore, there are substantial differences in composition of securities
across different ratings for trading and non-trading banks. In particular, trading banks not only
substantially increase their overall securities holdings during the crisis, but they significantly buy
more of low-rated securities.
For trading banks, the ratio of long-term securities goes up from 71.7% in the pre-crisis
period to 77.2% in the crisis (and further to 86.4% in the post-crisis period); instead, for the nontrading banks, the fraction of long-term securities remains stable in the pre-crisis and crisis
periods at around 77–78%. Thus, trading banks also buy relatively more of long-term securities.
Therefore, trading banks increase overall investments in the crisis, especially in low-rated and
long-term securities (looking only at trading banks across periods or comparing trading versus
non-trading banks across periods).
Moreover, for trading banks, the fraction of domestic securities to total securities
decreases from 64.1% to 57.6% during the crisis period and then further to 48.8% in the postcrisis period, and the fraction of sovereign securities held decreases from 33.0% in the pre-crisis
period to 30.3% during the crisis, increasing to 41.9% in the post-crisis period. Instead, for the
non-trading banks, the fraction of sovereign securities is at 18.7% in the pre-crisis, 16.1% in the
crisis period, and at 19.4% in the post-crisis period, and the fraction of domestic securities is
78.4% in the pre-crisis, 71.7% in the crisis, and further decreases to 66.6% in the post-crisis
period. With regard to off-balance sheet exposures (as a fraction of total assets), in the pre-crisis
period, for trading banks, it is 3.9% and decreases to 3% in the crisis and further to 2.5% in the
13

post-crisis period. For non-trading banks, the fraction of off-balance sheet exposure is around
1.1–1.3% across different periods. With respect to size, trading banks are on average larger. Note
19

that in the main regressions we include controls for size and other key bank characteristics. We
also find that during the crisis, both trading and non-trading banks increase in size. The average
capital ratio (book equity to total assets) is 4.8% for trading banks in the pre-crisis period and
remains at the same level in the crisis (4.8%), increasing to 5.4% in the post-crisis period; for
non-trading banks, the capital ratio is 5.0% in the pre-crisis and crisis periods, and 5.2% in the
post-crisis period. Borrowing from the central bank as a fraction of total assets is 2.2% for trading
banks in the pre-crisis period, which increases to 2.8% in the crisis period, and then drops to
0.9% in the post-crisis period. For the non-trading banks, borrowings are around 1.3% of total
assets in the pre-crisis period, 2.0% in the crisis, and 1.1% in the post-crisis period.
Panel C of Table 1 presents details on the summary statistics for different measures of
gains/losses of the securities portfolio held by trading and non-trading banks. Here, we report the
summary statistics up to 2009:Q1 as the prices began to revert after that quarter. Thus, 2009:Q1
gives a better picture of the magnitude of losses from securities trading activities of banks. We
find that trading banks on average have unrealized losses of 0.3% of total assets, with some banks
in the bottom 10th percentile having unrealized losses above 0.7%. Thus, if these banks had to
sell their securities investments, nearly 15% of their book equity would be wiped out (assuming
an average equity ratio of 4.8%). On the other hand, we also find strong variation in trading
banks, with some banks having very small losses (0.001% of assets). For non-trading banks, we
also find similar patterns with slightly lower magnitude of losses as compared to trading banks.
When we examine the losses arising from the investments made by banks in the pre-crisis period,
we find very similar magnitudes. This suggests that a large portion of the unrealized losses arise
from losses on investments made by banks in the pre-crisis period. Panels B and C of Internet
Appendix, Table B1 report the detailed summary statistics of these variables for the pre-crisis,
crisis, and post-crisis periods.
3.2. Securities analysis
We now examine the investment behavior in securities using the micro data. The
summary statistics and graphs presented above suggest that—in the crisis period—trading banks
19

To control for fragility associated with the liability side of the bank balance sheet, we include interbank
borrowing and deposits as a fraction of total assets (see Iyer and Peydro, 2011; Iyer and Puri, 2012).
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increase investments in securities, especially low-rated and long-term securities, and decrease
credit as compared to non-trading banks. However, as previously explained, to understand the
underlying mechanism, and for empirical identification, one needs to formally examine the
differential behavior of trading banks relative to non-trading banks using micro-level data both
for securities and credit. Using micro-level data allows us to control for heterogeneity in
securities, and borrowers, and other bank characteristics. Furthermore, one can better analyze
heterogeneous effects across banks in securities trading and lending.
Table 2 reports the results for banks’ investment behavior in the crisis period based on
20

trading expertise (and for Landesbanks). Before we move to the security-level data, we start by
examining whether trading banks increase their overall fraction of investments in securities
relative to non-trading banks. In column 1 of Panel A, we examine at the bank level the quarterly
change in the level of securities holdings as a fraction of total assets in the crisis period. We find
that trading banks increase their level of securities holdings relative to non-trading banks over the
crisis period. This result lines up with the summary statistics and Fig. 3, where we find that
trading banks increase their securities holdings in the crisis. Therefore, both conditionally
(controlling for other bank characteristics in Table 2) and unconditionally (without any controls
in Table 1 and Fig. 3), we find that trading banks increase their level of investments during the
crisis. Moreover, to account for implicit guarantees, we include a dummy for Landesbanks. We
find that the coefficient on Landesbank dummy is positive but not statistically significant at
conventional levels. Later in the analysis, we examine more directly the effects of explicit and
implicit government subsidies on trading behavior.
[Table 2]
We next move on to separately examining buying and selling behavior across securities.
Our model for buying and selling behavior is at the security-quarter-bank level. This allows us to
analyze security-level heterogeneity while controlling for time-varying, unobserved heterogeneity
in securities. The model takes the following form:
Log (Amount buy/sell)ibt=  Trading expertiseb + αit +   Controlsbt‐1 + εibt ,

(1)

where Amount refers to the nominal amount bought (‘buy’) or sold (‘sell’) of security i by bank b
at quarter t, and zero otherwise—i.e., when there is a buy, we calculate the nominal amount by
20

In some of the estimations, the number of observations varies due to missing data. However, this does not
affect the robustness of the results.
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calculating the absolute difference in the holdings between quarter t and quarter t-1 and then
taking the logarithm of this amount. For example, when examining buying behavior, the
dependent variable takes a positive value if the bank has a net positive investment in the
particular security and zero if there is no change in the level of holdings or if there is a net sell of
the security. We also include in the benchmark regressions security*time fixed effects (αit) to
21

control for time-varying, unobserved characteristics of individual securities. Note that inclusion
of security*time fixed effects controls for all unobserved and observed time-varying
heterogeneity, including all the price variation in securities, thus, the estimated coefficients are
similar whether we use nominal holdings or holdings at market value as a dependent variable.
We use Eq. (1) as a baseline and modify it based on the hypothesis we are testing. In some
estimations, depending on the question we analyze, we exploit interactions of bank variables (e.g.,
trading expertise, capital, gains/losses, and implicit and explicit government subsidies) and
security variables (e.g., price variation in the previous quarter). Furthermore, we can also include
bank fixed effects to account for time-invariant heterogeneity in bank characteristics.
In columns 2 and 3, Panel A, we examine the overall buying and selling behavior of banks
at the security-quarter-bank level. We find that trading banks in general buy and sell more of
securities as compared to non-trading banks (nearly twice as much, with a higher coefficient for
buying than selling).

22

Notice that these estimations include controls for bank size, capital,

interbank borrowing, and deposits. These results from columns 2 and 3 further help to validate
our classification of banks with higher trading expertise. We also find that the coefficient on
Landesbank dummy is positive and significant. Thus, apart from trading banks, Landesbanks also
buy and sell more of securities as compared to other banks. In columns 4 and 5, Panel A, we add
security*time fixed effects and find similar coefficients as in columns 2 and 3. We also find a
similar pattern when we examine buying behavior across securities with different ratings and
maturity (see Internet Appendix, Table B8).
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Security*time fixed effects are a multiplication of a dummy for each security and dummy for each quarter,
that is, these sets of fixed effects are substantially stronger than adding just security and time fixed effects in an
additive way. Therefore, the inclusion of security*time fixed effects also helps us to control—in each time period—
for how much of each security is issued and outstanding and, therefore, isolate the demand of securities. Also, when
we use security*time fixed effects, we do not control for security-level variables (in levels) as these are absorbed by
the fixed effects. Moreover, notice that we analyze the main left-hand side variables in changes (securities changes,
both buys and sells, and credit growth) to reduce concerns of autocorrelation and to better analyze the change in
behavior of banks.
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We also ran the estimations where the dependent variable takes the value of one if the bank has a net
positive investment in a security and zero otherwise, and we find similar results.
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We also examine whether there are differences in the composition of investments,
conditional on buying (see Panel B of Table 2). One would expect that, conditional on buying a
security, banks with higher trading expertise would purchase more of securities that had a larger
price drop (in the previous quarter) as compared to other banks. The summary statistics described
earlier also point in this direction (trading banks increase their holdings of low-rated and longterm securities in the crisis). To examine this, we estimate Eq. (1), restricting the sample only to
securities and banks where there are buys.
In column 1, we find that trading banks buy more of the securities that had a larger
percentage drop in price in the previous quarter (interaction of trading expertise dummy and
lagged percentage change in price). Note that we introduce bank fixed effects, in addition to
security*time fixed effects, to take into account time-invariant heterogeneity in bank
characteristics and to isolate the compositional effects of buys. In columns 2 to 5, we analyze
compositional effects depending on rating and maturity. We find that the effects are not
significant for triple-A and short-term securities but are significant only for non-triple-A rated
securities and securities with a maturity longer than one year. Moreover, we also find that
Landesbanks buy more of securities that had a larger percentage drop in price, especially lowrated securities and securities with remaining maturity longer than one year.
In Panel C of Table 2, we examine whether banks differ in the composition of securities
they sell. Panel C is identical to Panel B, the only difference being that we examine sells. As one
can see, we do not find any significant differences in selling behavior for securities that had a
larger drop in price across banks based on trading expertise. We also do not find any
compositional effects depending on rating or maturity, except for Landesbanks that sell less of
securities with maturity less than one year that had a larger drop in price. Put differently, they sell
more of the securities with maturity less than one year whose prices increased in the previous
quarter.
The results above show that trading banks and Landesbanks buy more of securities that
had a larger percentage drop in price. However, in order to focus more on potential fire sales
(securities with large price changes that are potentially temporary), we examine more narrowly
the trading behavior of banks for securities with the largest price drops (bottom 25th percentile of
price drops). In Table 3, we replicate the analysis reported in Table 2 (Panel A) for securities that
have the largest price drops. From column 1, we can see that trading banks increase their
17
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holdings of securities with the largest price drops.

The amount invested in these securities by

trading banks is substantial. As discussed earlier, trading banks invest nearly 64 billion Euros in
these types of securities during the crisis. Columns 2 to 5 report the coefficients for overall
buying and selling behavior of banks at the security-quarter-bank level. We again find that both
trading banks and Landesbanks trade more of securities that have the largest price drops (see also
Internet Appendix, Table B8, Panel A).
[Table 3]
We then examine whether there are differences in the level of investments in securities
with the largest price drops based on other key bank characteristics. In Table 4, we start by
analyzing the effect of unrealized gains/losses on securities held in the bank’s portfolio on trading
behavior. We report the results for several measures of unrealized gains/losses. In column 1, we
examine the unrealized gains/losses on all pre-crisis holdings of securities. We find that banks
with higher losses on their pre-crisis holdings of securities buy less of securities with the largest
price drops. In column 2, we limit the set of securities among the pre-crisis holdings to subprime
securities (collateralized debt obligations (CDO), mortgage-backed securities (MBS), and assetbacked securities (ABS)). We again find that banks with higher losses on pre-crisis holdings of
subprime securities buy less of securities with the largest price drops. In fact, the overall effects
are substantially larger for banks with higher losses on subprime securities (CDO, ABS, MBS)
than other securities, as can be seen from the coefficients in column 2 versus column 1.
[Table 4]
In column 3, we measure unrealized gains/losses at the security level rather than at the
bank level. The positive coefficient implies that banks buy less of securities in which they have
accumulated higher losses in their existing portfolio. In column 4, we examine the effect of losses
on the entire security holdings of banks (not limited to pre-crisis securities). Again we find
similar effects. All in all, from columns 1 through 4, we find that banks that experience higher
losses on their existing securities investments buy less of securities that experience the largest
price drops.
We also find that banks with higher pre-crisis exposure to subprime securities in their
investment portfolio engage in less buying (column 5). While so far we examined the effect of
23

Note that some of the banks do not invest in securities that are in the bottom 25th percentile of price drops.
Therefore, the number of observations is different from those in Table 2, Panel A, column 1. However, even if we
code these to be zero, it does not alter the results.
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investments held on the banks’ balance sheet, in column 6 we study the effect of off-balance
sheet exposures of banks on trading behavior. As can be seen, we do not find a significant effect
of higher off-balance sheet exposure on buying behavior. These results suggest that larger losses
on securities holdings negatively impacts buying of securities with large price drops, but there is
no effect of higher fraction of (ex ante) off-balance sheet positions on buying behavior.
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In

columns 7 and 8, we measure the effect of realized gains/losses on derivatives and overall profits
from trading, respectively, on buying behavior. Interestingly, in contrast to unrealized
profits/losses, in columns 7 and 8, we do not find any significant effect. In column 9, even if we
control for unrealized gains/losses, we do not find any effect of realized gains/losses on buying
behavior. As later discussed, this is consistent with banks holding on to their losses, which in turn
reduces the predictive power of realized gains/losses.
The results in Table 4 highlight that the strength of the bank balance sheet matters for
trading behavior. The natural question given these results is whether the buying behavior of
trading banks and Landesbanks varies based on their balance sheet strength (i.e., interactions of
trading bank and Landesbank dummies with variables related to bank balance sheet strength).
From Table 5, column 1, we see that volume of buys is increasing in the level of unrealized gains
for trading banks. Furthermore, we also examine the effect of bank capital on buying behavior.
As previously discussed, the capital level of banks could proxy for risk-bearing capacity. We find
that—for trading banks—higher (lagged) bank capital implies a higher level of investments
25

(buys) in securities that experience the largest drop in price (column 2). In terms of economic
magnitudes, a one percentage point increase in capital-to-asset ratio is associated with a 33.8%
increase in the amount of securities bought by trading banks. Also, note that the coefficient on the
interaction term of trading bank and gains decreases both economically and in terms of statistical
significance once we introduce the interaction of trading bank and capital.
[Table 5]
While capital level of banks could proxy for risk-bearing capacity, another possible
interpretation could be that banks with higher capital buy more of securities that have large price
drops because the regulatory capital limits are less binding. Thus, to further understand whether
24

Note that we do not have disaggregated data on off-balance sheet positions.
The results are robust to inclusion of bank fixed effects or bank*security fixed effects and also double
clustering at the bank and security level (as well as all the other main results of the paper). We also find similar
results when we estimate the model using the equity level measured as in 2007.
25
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the results are driven by regulatory capital constraints, we also include an interaction term of
trading bank and regulatory capital (Tier 1 capital buffer) in the specification. As can be seen, we
do not find any effect of regulatory capital on buying behavior, while the interaction with capital
ratio (the inverse of leverage ratio) remains significant (column 3). This suggests that the effect
of capital on buying behavior for trading banks is more likely to be due to risk-bearing capacity
associated with capital levels rather than pure regulatory constraints.
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Also, most banks in

Germany follow the German local Generally Accepted Accounting Principles (GAAP), known as
Handelsgesetzbuch (HGB), for regulatory reporting and for reporting financial statements. Under
HGB, historical cost accounting prevails in contrast to fair value accounting (International
Financial Reporting Standards (IFRS)). This suggests that the association of capital and buying
27

behavior is unlikely due to mark-to-market accounting concerns (Laux and Leuz, 2010).

In column 4, we examine the interaction term of Landesbank dummy and gains on
securities and find that it is not significant. In column 5, we report the interaction of Landesbank
dummy and capital. Again, we find no significant effect of capital on buying behavior of
Landesbanks. Thus, Landesbanks continue buying irrespective of their balance sheet strength
(either in capital or gains), in contrast to trading banks where balance sheet strength matters for
buying.
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This suggests that the implicit public guarantees make banks insensitive to risk

allowing them to continue buying securities that have large price drops without the necessary
balance sheet strength.
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Note that the correlation between capital ratio (inverse of leverage ratio) and Tier 1 capital buffer is 0.4.
Thus, even though there could be some multicollinearity, we still find that capital ratio is significant. Also, the
finding that the inverse of leverage ratio has higher explanatory power as against Tier 1 capital buffer is consistent
with other evidence that suggests that banks actively manage their Tier 1 ratios, and hence it is a less reliable
measure. For instance, most banks that experienced severe distress (even failed) during the crisis in the US appeared
to be very well capitalized based on Tier 1 regulatory ratios. Notice also that our measure of capital ratio (inverse of
the leverage ratio) was not regulated in Germany as well as other European countries until the recent capital
agreements of Basel III. We also do not find any significant effects of Tier 1 buffer on lending behavior (not
reported).
27
Under HGB, securities must be written down to the market value only when the market value falls below
the reported amortized cost (unlike mark-to-market accounting). Thus, only when there is a decrease of the market
value below historical cost is there a direct impact on net income. We do not have the data on categorization for
banks, but German banks are mostly using historical cost accounting (see Georgescu and Laux, 2013).
28
As later discussed, we also find that trading banks reduce lending but Landesbanks do not reduce lending
(see Table 9). Also in Internet Appendix, Table B5, we find that the coefficient on the interaction of trading*change
in credit and the interaction of trading*capital*change in credit is negative on buying, thus suggesting the
substitution effects between securities and credit, especially for trading banks with higher capital.
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The results reported so far show that trading banks buy more of securities that have the
largest drop in price, with the effect being more pronounced for banks with higher capital and
gains. We also find that Landesbanks buy more of the securities that have the largest drop in
price. However, their buying behavior is not sensitive to the strength of their balance sheet
(capital and gains). Given that Landesbanks, which are perceived to have implicit government
guarantees, engage in buying securities that have the largest price drops, one could ask whether
other explicit government guarantees also play a role in supporting trading activities of banks. In
Table 6, we examine whether banks that buy securities that have the largest price drops also use
explicit government subsidies to support their trading activities. In particular, we examine if use
of public liquidity from the central bank and direct recapitalization by taxpayers is associated
with more buying of securities with the largest price drops.
[Table 6]
From column 1 we can see that the recapitalization dummy is positively associated with
more buying behavior of securities with largest drop in prices. The positive association could
arise due to banks that get recapitalized buying more of securities in general. Alternatively, it
could be that before recapitalization, these banks buy more of the securities that had a large drop
in price and experience trouble as prices of these securities continue to drop. In column 2, we
split the recapitalization dummy to examine the behavior of banks before and after
recapitalization. Interestingly, we find that banks that get recapitalized buy more both before and
after recapitalization.
In columns 3 to 5, we examine the buying behavior of banks that avail public liquidity
from the central banks. Note that the liquidity provided by central banks during the crisis was at
very low rates, lower than that offered by the market, and hence it was a form of public subsidy
for banks. We find that the interaction term of the amount of borrowing and trading bank dummy
is positive. That is, for trading banks, public liquidity from the central bank supports higher
buying of securities with large drop in price. These results are consistent with trading banks
leveraging up using public borrowing from the central bank to profit from (potential) fire sales.
Note that the level effect of public borrowing and its interaction with Landesbank are not
significant. However, the interaction with gains is positively significant, thus suggesting that
banks with higher gains leveraged more with the Eurosystem liquidity to buy securities. In
column 5, we estimate the results including both borrowing from central bank and
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recapitalization in the same specification and find similar results (Internet Appendix Table B2
reports the results for all securities).
In Table 7, we investigate whether banks that received public backstops in the crisis
engaged in higher risk-taking in asset markets during the boom (pre-crisis period). We find that
Landesbanks and banks that received public recapitalization buy more of securities that have the
largest price drop also during the pre-crisis period. Thus, these banks have a larger fraction of
risky securities in their trading portfolio in the pre-crisis period as compared to the other banks.
These results suggest that banks that take on more trading risk in the pre-crisis period receive
higher public backstops, and then increase even more towards trading in the crisis. Thus, the
results are consistent with banks that anticipate public backstops increasing their risk-taking even
during booms. From columns 1 to 3, we also find that trading banks invest more in securities that
had the largest price drops even in the pre-crisis period. Thus, consistent with their business
model trading banks actively engage in buying of securities with high-expected return even in the
pre-crisis period. However, different from Landesbanks, we find that volume of buys of trading
banks in riskier securities is increasing in the level of capital. For unrealized gains on their
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holdings, we find similar effects for trading banks and Landesbanks.
[Table 7]

Even though—in the aggregate—trading banks and Landesbanks add to their holdings of
securities that had large price drops, it is also important to understand whether bank
characteristics differentially affect the selling behavior. Recall that, in the summary statistics
table, we find that banks in general substantially decrease their selling during the crisis.
In Table 8, column 1, we find that banks with higher losses on securities sell even less of
the securities that had the largest price drop. While capital by itself is not significantly associated
with selling behavior, we find that the interaction term of trading bank and capital is significant.
In particular, trading banks with lower capital levels sell less of securities that had the largest
price drop. Therefore, banks with weaker balance sheets do not sell as much as stronger ones,
thus holding on to securities that fell in price, and hence not realizing the losses. Moreover, we do
not find any significant effect of capital or gains on securities for the selling behavior of
Landesbanks.
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As discussed later, even though banks buy riskier securities in the pre-crisis period, they do not increase
their overall level of securities holdings in the pre-crisis period as the large drop in security prices only occurs during
the crisis.
22

[Table 8]
In columns 2 and 3, we introduce the recapitalization dummy. We find that banks that are
recapitalized sell more of securities, both before and after the recapitalization. Also note that the
Landesbank dummy is only weakly significant once we introduce controls for recapitalization,
although the estimated magnitude remains similar. Moreover, in column 4, we examine public
borrowings from the central bank. We find that banks with higher central bank borrowing sell
more of securities, but the coefficient is not significant (see also Internet Appendix, Table B7 for
the results for selling behavior of all securities). However, when we introduce the interaction
term of central bank borrowings with unrealized gains/losses on securities, we find that the
coefficients on both central bank borrowing and its interaction with unrealized gains/losses are
positive and significant (column 5). Thus, banks with more central bank borrowing sell more of
securities. However, with higher public provision of liquidity, the extent of selling is lower for
banks with more unrealized losses. This is consistent with the provision of central bank funding
allowing banks to hold on to losses from securities trading. Finally, in column 6, we include both
recapitalization dummy and borrowings from the central bank in the same specification and find
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similar results to those reported.

Overall, the results show that—during the crisis—banks with higher trading expertise
increase their overall investments in securities, especially in those that had large price drops. We
also find that these effects are stronger for trading banks with higher gains and capital levels,
differently from Landesbanks, whose buying behavior is insensitive to balance sheet strength. We
also find that banks with weaker balance sheets sell less of securities with large price drops, with
the effects more pronounced for trading banks. Moreover, our results suggest that central bank
liquidity and direct or indirect government subsidies support trading activities. Given these
results on securities trading, a crucial question that arises is whether these trading activities by
banks have spillovers on credit supply.
3.3. Credit analysis
To examine the lending behavior of banks, we exploit the data at the borrower-bank-time
level. We use the following estimation equation:

Log (loan credit)jbt=  Trading expertiseb + jt +   Controlsbt‐1 + εjbt ,

(2)
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We also examined interactions of recapitalization dummy and unrealized gains and interaction of trading
dummy or Landesbank dummy with borrowings and did not find any significant effects (not reported).
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where the dependent variable is the change in the logarithm of credit granted by bank b to
(nonfinancial) firm j during quarter t. We use borrower*time fixed effects (jt) to control for timevarying, unobserved heterogeneity in borrower fundamentals (e.g., risk and growth opportunities)
that proxy for credit demand (see, e.g., Khwaja and Mian, 2008). Thus, we compare the change in
the level of credit for the same borrower in the same time period across banks with different
levels of trading expertise. Moreover, we also analyze the effect of other bank characteristics on
credit supply, thus mimicking the security analysis. Finally, we also analyze whether there are
implications for credit availability at the firm level (using aggregate changes in firm credit).
[Table 9]
In Table 9, column 1, we start by examining the lending behavior of banks based on
trading expertise relative to other banks during the crisis. We find that banks with higher trading
expertise lend less relative to other banks. In column 2, we include borrower*time fixed effects to
proxy for credit demand. We find that banks with (higher) trading expertise lend less to the same
borrower (firm) at the same time as compared to other banks. The lending by trading banks is
five percentage points lower than that of non-trading banks.
In column 3, we examine whether trading banks with higher capital reduce lending by
more. For banks with higher trading expertise, we find that higher capital is associated with a
larger decline in credit supply. Thus, consistent with the models discussed earlier, trading banks
with higher capital invest more in securities and also reduce the supply of credit by more (see He
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and Krishnamurthy, 2012, 2013). For Landesbanks, we do not find any significant difference in
lending as compared to non-trading banks. Furthermore, there is no significant effect of capital
on lending behavior for Landesbanks and non-trading banks.
In column 4, we introduce controls for unrealized losses or potential gains on the
existing security investments of banks. For instance, one could be concerned that trading banks
reduce credit supply primarily due to their reluctance to sell securities to preserve book equity.
We find that the coefficient on unrealized losses or gains is insignificant. Interestingly, in
columns 5 and 6, we do not find that central bank borrowing supports credit supply, different
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Note that we assume that securities markets and lending markets have some degree of segmentation (i.e.,
loan rates do not adjust immediately to being equal to security returns). This seems plausible during a crisis when
there are large dislocations in asset markets. Note that it is also difficult for banks to increase interest rates
substantially to compensate for the returns from security investments due to the risk of adverse selection and moral
hazard that arise in lending (Stiglitz and Weiss, 1981). See the Internet Appendix for a simple model that highlights
the mechanism.
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from the results on trading behavior. In column 7, we examine the effect of recapitalization
dummy on lending. We find that banks that get recapitalized lend less, in contrast to their trading
behavior reported earlier, where these banks buy more of the securities that had a large price drop.
We also examine the interactions of gains and public borrowing with trading bank and
Landesbank dummies and do not find significant results (see Internet Appendix Table B9).
A concern could be that trading banks reduce credit supply because of differential risktaking. To analyze the incremental risk in loans, we also examine the interaction of trading banks
with future loan defaults (over the following two years). Column 8 reports the results from this
estimation. We find that the coefficient on the interaction term of trading banks with future
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default is not significantly different from zero. These results suggest that trading banks did not
differentially take on more risk in loans.

33

One could still be concerned about borrowers matching with banks differentially. To
examine this issue, we compare the estimated coefficients on trading bank dummy with and
without the inclusion of borrower*time fixed effects (column 1 versus column 2). We find that
the estimated coefficients are not statistically different from each other. However, the noninclusion of borrower*time fixed effects in column 1 substantially reduces the R-squared from
44.1% to 0.8%. The finding that the coefficients are not statistically different from each other but
that there is a substantial, large change in R-squared suggests that our main bank variable
coefficients are exogenous to a large set of unobserved and observed, time-varying borrower
fundamentals (see Altonji, Elder, and Taber, 2005), thereby suggesting that the covariance
between trading banks (supply) and unobserved firm fundamentals (demand) is negligible.
Therefore, the results suggest that differential borrower demand arising due to unobserved
34

matching between banks and borrowers is unlikely to be the driver of the results. Thus, one can
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Loan defaults without the interaction is absorbed by the firm*time fixed effects, as we have loan defaults at
the firm-time level.
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The results are also robust to double clustering at the bank and borrower level. In addition, one could still be
concerned about borrowers matching with banks differentially. Moreover, not reported, to make sure that the results
are not driven by procyclicality of lending that could arise due to Basel II, we estimate the results excluding these
loans and find similar results to those reported earlier; also, similarly as in trading, Tier 1 capital buffer is
insignificant in explaining credit supply; finally, we also estimated the regressions controlling for the loan exposures
of banks to different business sectors, and the results remain unchanged.
34
To analyze this differential matching channel, we ran the estimation including bank(lender)*firm(borrower)
fixed effects. We find that trading banks with a higher level of capital also decrease supply of credit relative to other
banks. See this robustness and others in the Internet Appendix.
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interpret the results at the firm level (in column 9) where we cannot control for borrower*time
fixed effects as driven by credit availability.
All in all, we find that trading banks cut on their supply of credit. However, firms that
were borrowing from these banks could substitute with other banks. In column 9, we examine
this issue. For instance, imagine a firm that had two banking relationships before the crisis, one
with a trading bank and the other with a non-trading bank. Can the firm increase the credit from
the non-trading bank (or from new relationships) and not suffer any overall restriction of credit?
To examine this issue, we first create the fraction of borrowing of a firm from banks with trading
expertise before the crisis (2007:Q2). This variable does not vary at the firm level and therefore
we cannot introduce firm fixed effects (credit change is at the firm level). In column 9, we find
that for firms with a higher pre-crisis fraction of borrowing from trading banks, the total change
in credit is negative and significant; therefore, the credit reduction is binding at the firm level. In
addition, we also construct other measures of a firm’s exposure to trading banks (such as higher
than 50% of the firm’s total borrowing, or weighted averages based on the capital level of trading
banks) and find similar results (not reported).
To further examine whether firms that were borrowing from these (trading) banks could
substitute with market debt-based financing, we collected data on corporate debt issuances over
the sample period. We find that there are issuances of corporate debt by some (generally very
large) firms during the crisis. Thus some firms, which have access to bond markets, are being
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able to at least partly substitute bank-based finance with market-based finance. However, the
number of firms that are able to access bond financing is small and also the corporate debt
volumes are small (relative to the firms that access bank financing).
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To formally test for

substitution, in Table 9, column 10, we analyze in a regression framework whether a firm
increases its corporate debt (issuance) in the crisis if it depended more on bank credit from banks
with higher trading expertise (which reduce bank credit in the crisis). We find that this is indeed
the case, as the coefficient is positive and statistically significant; however, the economic
magnitude is small. Moreover, in column 11, we find that reduction in bank credit is not fully
35

See Adrian, Colla, and Shin (2013) for evidence in the US context that borrowers are substituting from
bank-based finance to market-based finance during the crisis.
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Even during normal times the number of firms accessing corporate debt markets in Germany is low as
compared to a country like USA, thus primarily the set of firms that access bond financing is limited, as bank credit
is the main source of financing for German firms (see also Allen, Chui, and Maddaloni, 2004).
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compensated by market-based finance. We find that firms that relied more on bank credit from
trading banks experience a reduction in overall debt from banks and markets in the crisis. That is,
we do not find that firms compensate the reduction in bank credit by market-based finance (note
that the coefficient of column 9 on change in bank credit and the coefficient of column 11,
change in overall firm debt including bank credit and market debt, are almost identical). Finally,
in Internet Appendix Table B10, we examine whether there is an association between change in
bank credit and volume of corporate debt issuances. Not surprisingly, given the previous results,
we do not find any significant association.
These results suggest that firms that were borrowing more from banks with higher trading
expertise faced a higher reduction in total credit, which was binding. Given that Germany is a
bank-dominated system and given our results on market-based finance, our results suggest strong
negative real effects. Furthermore, the banks that we classify as trading banks constitute nearly
50% of the total (bank) credit in Germany, thus the results suggest important effects in terms of
credit supply at the macro level.
3.4. Further robustness
While the results above show that in the crisis period, banks with higher trading expertise
(especially the ones with higher capital) increase their investments in securities and reduce the
supply of credit to nonfinancial firms, analysis of the pre-crisis and the post-crisis periods can
help further shed light on the main mechanism. The main channel highlighted earlier relies on a
large shock to securities markets (returns) during the crisis and the presence of bank funding
constraints. This also suggests that in periods when there are no large shocks to securities markets
or bank funding constraints are not binding, one would not expect to find similar results as in the
crisis period. Note that even if returns from investing in securities markets are high, if the bank
funding constraints are less binding, the spillover effects of higher investment in securities on
credit supply should be lower or nonexistent.
[Table 10]
In Table 10, Panel A, we examine the investment in securities in the pre-crisis and postcrisis periods. While banks with higher trading expertise buy and sell more securities in general
across all the periods (see summary statistics in Table 1), we do not find that they substantially
change the proportion of investments in securities in the pre-crisis and post-crisis periods
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(columns 1 and 2 of Table 10, Panel A). As compared to the crisis, the fall in prices of securities
is not that pronounced even during the post-crisis period (that has the Euro sovereign debt crisis).
In the post-crisis period, we see that there is some volatility in securities markets, especially
around the initial Greek crisis and also in 2011:Q2. It is interesting to note that trading banks buy
into Greek bonds at the time when their spreads are widening but before the worst moments of
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the Greek crisis (see Internet Appendix, Fig. B1). However, as Table 10, Panel B shows, we do
not find a significant reduction in credit supply relative to other banks (also not significantly
different from the coefficient in the pre-crisis period). In addition, the coefficient on capital for
trading banks is not significant (columns 1 to 4). There are also no significant differences in
future default rates in these periods between banks with trading expertise relative to other banks
(columns 2 and 4). Note that, as compared to the crisis period, when most banks report capital
and wholesale funding constraints as important factors affecting business operations, this is
substantially less the case during the post-crisis period, especially in Germany (see the ECB
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(2011) bank lending survey of Euro area banks). Also, banks’ equity capital base is higher, at
5.4%, in the post-crisis period as compared to 4.8% in the crisis (see summary statistics in Table
1), thus also suggesting that capital constraints are less binding.
A crucial quantitative question is, what are the ex post returns that banks with higher
trading expertise obtain in the crisis? To do this, we examine the average returns on a portfolio of
securities formed by mimicking the investments of banks with higher trading expertise. We
create a portfolio by selecting the same securities (that had fallen in price) and the same timing of
investments. Using this method, we find that the realized returns (annualized) on investments
made after the failure of Lehman Brothers are approximately 12.5% over the subsequent quarters
(see Fig. 5). The realized return (annualized) on investments in securities with maturity of more
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than five years is higher at approximately 21% and for non-triple-A is at 14%.
[Fig. 5]
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When we examine these particular quarters, we again see that there is a significant increase in securities
holdings as a fraction of total assets for trading banks as compared to other banks. See the spike in total securities for
trading banks in Fig. 3 for mid-2010.
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Though the bank liquidity problems can be solved with the ECB liquidity assistance, bank capital problems
are not eliminated by ECB liquidity assistance. See Bernanke (1983) and Freixas and Rochet (2008) for discussion
on why bank capital is costly, especially in crisis times. Admati and Hellwig (2013) question part of these costs.
39
We assume that the securities are sold in 2009:Q4. We also estimated the realized returns using the actual
buying and selling behavior of banks. For the 2009:Q2, we find that returns are approximately 11.9% (annualized).
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While the results above are consistent with banks with higher trading expertise increasing
their investment in securities during the crisis to profit from trading opportunities, thereby
reducing the supply of credit, we examine several other alternative explanations. The first
channel is through liquidity preference. That is, trading banks have a preference for liquid assets
like securities as compared to loans. Based on this explanation, one should expect trading banks
to buy more of securities that are liquid. However, this explanation is difficult to reconcile with
the finding that trading banks buy more of securities that are long-term rather than short-term and
securities with lower ratings as compared to triple-A securities and securities that had large price
drops. For example, trading banks invest more in Greek sovereign debt exactly at the point when
the spreads widen, which is difficult to reconcile with a purely liquidity preference-based
explanation. Note that liquidity preference by itself is not inconsistent with the banks trying to
exploit trading opportunities in securities markets. For instance, several theoretical papers (Allen
and Gale, 1998; Diamond and Rajan, 2011; Acharya, Shin, and Yorulmazer, 2011) argue that
banks will hoard on liquidity rather than lock funds into loans, in anticipation of making high
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returns from acquiring securities in fire sales.

We also investigate whether gains from trading act as a hedge against lending income.
The idea being that trading banks expect future interest rates to be low, which in turn reduces
their income from lending. Therefore, trading banks may invest in securities whose prices rise
with lower interest rates, thus acting as a hedge against drop in lending income. To examine this
channel, we use the data from 1998 on lending income and trading income at the bank level and
find that they are positively correlated. This suggests that trading income from securities does not
provide a hedge against lending income declines. In addition, while highly rated securities might
provide a hedge (e.g., holding German sovereign bonds), this is not generally the case for
securities with long-term maturity and lower ratings. Thus, it is difficult to explain the increase in
investments in securities that had a larger price drop (especially in lower-rated and long-term
maturity) and a reduction in credit supply purely by a hedging-based explanation. The example
that we discussed in the Introduction on the JP Morgan bond is illustrative of the trading
opportunities for banks with higher trading expertise to obtain high returns on investments.
Another possible channel is that banks that have higher trading expertise buy more of
securities that had a larger drop in price due to their market-making activities and hence cut back
40

See Allen and Carletti (2008) for a recent overview of the issues.
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on credit. While this explanation again suggests that banks reduce their credit supply to profit
from income from market making, the channel is different from directly investing for trading
purposes. To examine this channel, for a subset of securities we obtained information on the
market-making bank. In the Internet Appendix Table B3, we examine the buying and selling
behavior for securities that had large price drops excluding for each bank the securities where the
bank is a market maker. We find that the trading bank dummy remains significant and also the
estimated magnitude is similar to those estimated before. This suggests that the buying behavior
of banks is mainly driven by proprietary trading rather than a result of market making.
Furthermore, we also find that the estimated gains from investments in securities that had a larger
drop in price are positively correlated with trading income and net profits that banks report. This
suggests that banks directly benefit from their trading activities and that these investments are not
simply hedges or arise due to market-making activities.
The security analysis reported earlier does not include securities that do not have a traded
market price. To examine whether the trading behavior of banks differs for this type of asset
(proxy for level 3 assets), we separately estimate the specification reported in Table 5 for these
securities. We again find similar results to those reported earlier (Internet Appendix Table B4).
Trading banks and Landesbanks again buy more of these securities. Furthermore, we also find
that trading banks with higher capital levels buy more. This suggests that the results are not
driven by differential accounting treatment for certain classes of securities.
Finally, one could be concerned that autocorrelation of the error terms might impact
significance of the results reported in the securities analysis. To examine the robustness of the
results, we estimate the buying behavior of banks separately in each of the quarters (Internet
Appendix Table B6). Given that this analysis is at the cross-sectional level (each quarter),
autocorrelation over time in error terms arising due to persistence in buying behavior is not a
concern. We again find that in most of the quarters in the crisis, trading banks buy more of
securities that had large price drops. We also introduced the lag of buys in the specification
reported in Table 3 and find the coefficient on the lagged term to be close to 0.02, which suggests
small persistence in buying behavior. Furthermore, the estimated coefficients on the trading bank
and Landesbank dummies are similar in magnitude and significant (not reported).
In sum, the results are most consistent with banks that have higher trading expertise
increasing their investments in securities to profit from the trading opportunities and withdrawing
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funds from lending.

4. Conclusion
We analyze security-trading activities of banks during a crisis and the associated
spillovers to the supply of credit. We find that banks with higher trading expertise increase their
overall investments in securities during a crisis, especially in securities that had a larger drop in
price. Furthermore, this effect is more pronounced for banks with a higher level of capital.
Interestingly, the overall ex post returns on security investments made during the crisis by
trading-expertise banks are about 12.5% annualized. In contrast to the behavior in securities
markets, banks with higher trading expertise reduce their overall supply of credit in crisis times.
The estimated magnitude of decrease in lending is approximately 5 percentage points. The
reduction in credit supply is more pronounced for trading banks with higher capital, and
moreover, we also find that the credit reduction is binding at the firm level. Given that credit
from banks with trading expertise constitutes a large fraction of overall credit in Germany, and
that Germany is a bank-dominated economy, the results suggest a significant impact on the
availability of credit to firms during the crisis at the macro level. Finally, our results suggest that
central bank liquidity and direct or indirect government subsidies mainly support trading
activities, but not the supply of credit to the real sector.
Given the results, a question that naturally arises is whether banks should engage in
securities trading. While there has been a move by some regulators to limit proprietary trading
activities of banks, the welfare consequences are not clear. Our results suggest that—during a
crisis—securities trading by banks can crowd out lending and also that government subsidies
mainly help by supporting trading in riskier securities rather than supporting lending to the real
sector. However, the results do not necessarily imply that buying of securities by trading banks is
socially undesirable. For instance, the price support to securities markets by trading banks might
have positively affected the aggregate wealth of agents in the economy, which in turn could have
positive effects on the real economy via aggregate consumption and hence aggregate employment.
Thus, one needs to consider the benefits of price support to securities markets and the costs
associated with reduction in credit supply and the potential increase in systemic risk to draw
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welfare implications of security trading by banks on the real economy. This quantitative
comparison is beyond the scope of this paper and is an interesting avenue for future research. The
lingering questions that remain are, absent banks, would other intermediaries/governments be
able to absorb the risk and provide liquidity to the securities markets?
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See Brunnermeier et al. (2012), Saunders et al. (2014), and Freixas et al. (2015) for analyses of systemic
risk implications of bank trading activities.
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