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On the role of the ECB’s collateral framework

in preventing fire sales

Natalia Podlich #,

aDeutsche Bundesbank, P.O. Box 10 06 02, 60006 Frankfurt, Germany

Abstract

In this paper, I analyze the impact of the extension of the ECB’s collateral framework
on securities sales. In addition, I evaluate the impact of different macroeconomic
and bank-specific characteristics on banks’ selling behavior. At this, I distinguish be-
tween healthy banks and banks rescued from the German government hypothesizing
that distressed banks manage sales of their assets differently. My analysis is based
on quantile regressions for panel data containing securities holdings of 27 German
banks, which allows an assessment of extremely large sales. Such selling behavior
could cause a collapse of prices and lead to fire sales adversely impacting other fi-
nancial institutions. I find clear evidence that the ECB’s collateral framework has
a stabilizing impact on sales of assets, especially for impaired banks’ and during the

crisis the relationship is significant.
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1 Introduction

After the fall of Lehman the volume of the Eurosystem’s eligible marketable
assets increased materoally. In this paper, I assess the impact of this extension
on extreme securities sales by large German banks. In addition, I evaluate the
impact of different macroeconomic and bank-specific characteristics on banks’
selling behavior. For this purpose I distinguish between healthy banks and
banks supported by the German government hypothesizing that distressed
banks manage sales of their assets differently.

One of the most potent contagion channels - the fire sales channel - has been
at the core of the policy discussions also in the current financial crisis. Banks
that experience high demand for liquidity owing to unusual demands of banks’
customers or even panic withdrawals could be forced to sell assets in order to
raise money very quickly. Such distressed sales can cause a collapse of prices
in certain market segments, indirectly forcing other financial institutions with
exposures to these markets to adjust the valuations of their assets.

In normal market environments, an adjustment mechanism would set in, since
investors would have an increased interest in buying undervalued assets. How-
ever, in a crisis, with potential buyers sustaining losses of their own, this
mechanism does not take place. Given that demand by potential buyers is
limited, financial institutions may be forced to sell assets at fire sale prices.
Shleifer and Vishny (1992) and Duffie et al. (2007) show that forced asset sell-
ing could cause transaction prices to significantly deviate from fundamental
prices. However, this mechanism of fire sales will not be set in motion if banks
are able to find alternative sources of funding. Such alternative sources include
secured borrowing from the central banks and capital injections from the gov-

ernment. ' Therefore, as the global financial crisis unfolded and the support

! The pressure on balance sheets can also be relieved by issuing new debt, raising
equity capital, scaling back of loan growth, cutting dividends and reducing stock
repurchases. However, these sources of liquidity may not be available in times of
stress and typically take more time in comparison to asset sales.



of banks became paramount, the FEurosystem widened its collateral frame-
work to support bank lending and the liquidity in euro-area money market. In
addition, national governments including Germany provided rescue schemes
such as capital injections and guarantees in order to restore financial stability
(Stolz and Wedow, 2010).

Even though this risk transmission channel has gained much attention from
policy makers and the academic community, the empirical and theoretical ev-
idence is controversial with regard to the existence and causes of fire sales,
their contagious impact and the meaning of the potential amplification mech-
anisms such as low market liquidity, fair value accounting, regulatory capital
requirements and securitized banking.

Brunnermeier and Pedersen (2009) provide a theoretical model where assets’
market liquidity is linked to traders’ funding liquidity. They formulate an am-
plification mechanism where in an environment of increasing market illiquidity
and rising haircuts, a trader who experiences funding problems is forced to
reduce his securities positions. However, the greater the amount of securities
sales, the more prices for this security will deteriorate and move away from
their fundamental level. As a consequence, the trader experiences losses on
his remaining positions. Decreasing market prices drive haircuts to increase
further forcing the trader to reduce his positions by selling larger amounts.
Similarly, Allen and Carletti (2006), Adrian and Shin (2010), Krishnamurthy
(2009) argue in favor of the hypothesis that liquidity shortages could force
banks to sell assets at the times when securities markets are illiquid. In ad-
dition, Acharya et al. (2011) and Shleifer and Vishny (2011) observe assets
diminishing in size in response to bank’s funding problems. The importance
of fire sales is further underpinned by two empirical studies which investigate
the existence of fire selling for insurance companies. Ellul et al. (2011) find
that firms which are capital constrained by regulation are more likely to sell
downgraded bonds at prices which deviate from fundamentals. Such deviations

are pronounced especially when the whole insurance industry is distressed, im-



plying that many insurance companies experience capital constraints. Merrill
et al. (2012) find that if an insurance company applies fair value accounting,
it improves its regulatory capital position by selling impaired assets even if it
has to accept a liquidity discount.

On the other hand, empirical studies by Chari et al. (2008) and He et al. (2010)
show evidence of asset growth during the last crisis rather than a curtailed
banking activity. In addition, Diamond and Rajan (2011) explain theoretically
that asset sales during periods when markets are illiquid are irrational from
the perspective of an individual illiquid institution. They argue that expected
future fire sales, which could lead to a bank insolvency, will be priced into
the current value of assets. To put it differently, potential buyers of the assets
would immediately demand a higher return if they expect that assets will be
sold at fire prices very soon. Hence, for the buyer it is rational not to buy
but to hold on their cash. For the selling bank it is thus irrational to sell
the asset at the non-optimal price, especially if this bank expects the asset
price to recover. Furthermore, the authors argue that the higher the number
of distressed banks in the system which are under pressure to sell illiquid as-
sets the higher the downward pressure on asset prices and the less interested
distressed banks are to sell. Three empirical studies which analyse asset sales
by commercial and investment banks, and hedge funds (Boyson et al. (2013),
Boyson et al. (2012b), Boyson et al. (2012a) do not find empirical evidence
for asset fire-selling into falling markets. Furthermore, financial institutions
prefer to sell liquid assets in crises, when they need to raise cash. Moreover,
banks’ funding needs are significantly related to positive deposit growth and
issuance of equity rather than to asset sales.

With my study, I aim to contribute to the literature by evaluating the Eurosys-
tem’s response to the crisis in form of an extension of collateral framework.
Particularly, I aim to answer the question whether the level of eligible assets
held by banks in Germany has a stabilizing effect on extremely large sales,

distinguishing in subsequent steps of the analysis between sales of ECB eligi-



ble and non-eligible assets. I expect that having ECB funding as an extended
alternative source of liquidity, banks will sale fewer assets. Against the theo-
retical background that especially funding shortages are the most important
driver for banks to sell their assets, I include CDS spreads as a proxy for
bank’s funding costs. In addition, I answer the following questions. First, is
there a significant relationship between banks’ asset sales and their liquidity
needs? Is a bank’s capitalization and its selling behavior related? Second, do
market liquidity conditions matter for banks’ asset sales? More specifically,
I analyze these questions by distinguishing between 16 healthy banks and 9
banks which received support from the German government during the global
financial crisis.

In my analysis, I rely on quantile regressions for panel data, which allow me
to assess the impact of the explanatory variables on different quantiles of the
dependent variable. This is particulary useful for understanding the drivers of
extremely large amounts of securities sales.

My analysis is based on a unique data set on securities holdings of large Ger-
man banks, including all D-SIFIs (domestic systemically important financial
institutions). The sample includes 27 banks representing 52% of total assets
of all German banks. The data are available on a quarterly basis from the end
of 2005 until the end of 2011. The dependent variable consists of all negative
changes in the security holdings.

With regard to my findings, I find evidence that the amount of available
central bank eligible assets has a stabilizing effect on sales for the ECB non-
eligible assets. The relationship is significant in particular for distressed banks
and during the crisis. The relationship is even stronger when considering the
extreme quantiles of sales. In addition, I find evidence confirming a positive
relationship between funding costs and the amount of assets sold. In contrast,
the capitalization of a bank measured with Tier 1 capital seems not to be a
robust explanatory variable for asset sales.

The paper is structured as follows. In the next section, I describe the vari-



ables and provide descriptive statistics, followed by a model specification. The
subsequent results section is subdivided into three parts: the basic specifica-
tion, capital constraints, funding shortage and liquidity needs, and the ECB’s

eligible assets and distressed banks.

2 Descriptive statistics

2.1 Data sources

The data for the analysis are obtained from various sources. The main source
is the Securities Deposits Statistics (SDS) - Depotstatistik of the Deutsche
Bundesbank, which contain detailed quarterly information on all securities
holdings of all German banks in terms of volume (i.e. a euro total) exclud-
ing derivatives. Thereby, the observation unit is the amount (in euros) that
bank ¢ holds from security j at the time ¢. The data is available from 2005Q3
until 2011Q4, both on the nominal and market value. For the purpose of my
analysis, I eliminate those observations from the sample that banks hold for
their customers and those observations where the holder is equivalent to the
issuer. Despite the uniqueness of the SDS, it inhibits some noteable shortages.
First, the holdings of banks’ branches located in foreign countries are not in-
cluded. Second, banks are not asked to provide information on derivatives and
finally, the quarterly frequency is not totally optimal for my analysis. Higher
frequency would enrich the understanding on bank’s selling patterns, but on
this stage this data source is the best to get.

In addition to the securities holdings, the information on issue and maturity
date of bonds is obtained from the Centralised Securities Database (CSDB).
Using this information I distinguish between actual sales and the normal ex-
piry of the bonds. Quarterly data on the eligibility of securities for European
System of Central Banks (ESCB), corresponding valuation haircuts and bank



specific information are available at the Deutsche Bundesbank. The single
name 5-year senior CDS spreads for banks are from Markit Group. The in-

dicators on the liquidity of different market segments are obtained from the

ECB.

2.1.1 Variables description and stylized facts

For the construction of the indicators for banks’ selling/purchasing patterns,
I use nominal values from SDS in order to exclude pure price effects. The de-
pendent variable is the overall sales, the sales of ECB eligible and non-eligible
assets. 2 All measures of banks’ selling/purchasing patterns are constructed as
an aggregate of all negative/positive changes of all securities held by bank i
for each period of time ¢ in comparison to the previous period ¢ — 1. Securities
whose maturity date is equal to the respective quarter are not included in the
aggregated measure, to better capture actual sales and to avoid distorting the
measure by maturing assets. If security j has a positive value in the period
t — 1 and the value disappears in the period ¢, I assume that the security has
been sold in the period t. The value of the holding for the specific security is
negative/positive if a bank sold more/less then it bought of this specific type
of security. Therefore, these measures stand for net sales/net purchases with

regard to the specific security.

2 For my analysis the different types of securities are not at major importance. For
more details on the asset classes and how banks changed their investment strate-
gies over time, see Hildebrand et al. (2012). The major share of banks’ portfolios
in my sample are different types of bonds including Floating Rate Notes, Pfand-
briefe/Covered Bonds and Government Bonds. Their overall share equals to approx-
imately 64%. From the sample I drop retail investment certificates, since for them
the nominal and market values are not available, only the number of the securities
held by bank is registered instead. Their share is equal to 6%. The remaining assets
classes are Asset Backed Securities and shares, which represent approximately 28%
of total securities.



Figure 1. Average measures based on portfolio holdings, from 2005 to 2011
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Figure 1a shows that the aggregated securities holdings were at their maxi-
mum in the second quarter of 2008 and were approximately equal to Euro 822
billion, while at the end of the period under review (2011 Q4) the volume was
down to approximately Euro 583 billion. It becomes clear that from the end
of 2008 the banks under review started to reduce their overall securities posi-
tions and became less active, both with regard to their selling and purchasing
behavior (see Figure 1(b.)). I expected to see such a development, since during
the crisis and its aftermath banks were put under pressure (came from mar-
kets, policy makers, regulators) to reduce their leverage. The first interesting
feature emerging from my data is that the selling and purchasing behavior of
healthy banks in terms of sold/bought volumes differ from that of distressed
banks. While healthy banks reduced their activity gradually (see Figure 1(c.))
throughout the period under review, distressed banks were very active with
regard to both sold and bought volumes around the Lehman event in 2008 Q3
(see Figure 1(d.)). Starting in 2010 Q1 both groups of banks sold more assets
than they bought at the same time, though for healthy banks this difference
is less pronounced.

Figure 2 illustrates the selling and purchasing patterns for healthy and dis-



tressed banks broken down by ECB eligible and ECB non-eligible assets. The
second interesting feature is that one quarter after the Lehman bankruptcy
in 2008 Q4 distressed banks sold ECB non-eligible securities valued at ap-
proximately 60 billions Euro and purchased approximately the same volume
of ECB eligible securities. By contrast, healthy banks exhibit high volumes
of ECB eligible assets bought from the beginning of the period under review.
The ratio (see Figure 3 a.) of ECB eligible assets to total holdings confirms
that healthy banks held more ECB eligible securities in their portfolios over
the entire period. The ratio of ECB eligible securities decreased gradually for
distressed banks to its minimum of 67% in 2008Q3. It started to increase for

the first time after the Lehman bankruptcy.

Figure 2. Selling and purchasing patterns in volumes (bn), from 2005 to 2011
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Furthermore, I use both nominal and market asset values to assess changes in

asset market prices relatively to its nominal values proceeding as follows:

MV
Dev __ ywWK ) t
Py =X w; NV7 (1)



where w; is the weight of the security j relative to the whole portfolio held by
the bank 7 at the time period ¢. If the relation of the market value MV to nom-
inal value NV is less then 1, I assign a negative sign. The ratio stays positive if
it equals or is higher than 1. The higher the overall value, the more favourable
is the market price development of the whole portfolio is for the bank 7. I
call the variable "weighted price". Figure 2(c) points to a substantial drop in
relative prices on average during the period between 2007 Q2 and 2008 Q3,
with a minimum in 2008 Q2 and 2008 Q3. Interestingly, for distressed banks
the weighted price does not seem to decrease by the same degree around the
fall of Lehman as it is the case for healthy banks. In 2008Q4 the relative price
of bank portfolios improves considerably. This could be due to two possible
factors or a combination of both: banks could have sold securities, with un-
favorable relative prices or the market prices of securities started to recover.
The latter argument is supported by the development of the market liquidity
indicator (Figure 2(b)), which shows an improvement in the overall market
liquidity in 2008Q4. This liquidity indicator includes liquidity sub-measures
for bond, equity, money market and foreign exchange liquidity and is calcu-
lated as a simple average of all liquidity sub-measures normalised over the
period 1999-2006.3 The variable "haircut" (Figure 2(d)) is defined as an av-
erage valuation haircut across all securities which are eligible for the ECB at
the time ¢. The valuation haircuts reflect specific characteristics of the assets,
including liquidity risk. The average haircut increased noticeable from 3.14%
in 2008Q3 to 5.12% in 2008Q4 and to 8.65% in 2009Q1, peaking in 2009Q4.
Since then the value has remained roughly unchanged. The valuation haircut
for a sub-sample shows how an average haircut would have developed if the

ECB had not extended its collateral framework after the fall of Lehman.

3 For additional details see, Box 9 in ECB, Financial Stability Review, June 2007
and Bank of England, Financial Stability Report, April 2007.
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Figure 3. Market indicators and statistics on ECB eligibility, from 2005 to 2011
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In Table 1, I summarize variables which display different bank-specific char-
acteristics for the two groups of banks separately. It is a common knowledge
that CDS spreads directly reflect the risk of failure of the underlying entity. In
my analysis, the purpose of including the CDS is not directly to acknowledge
a bank’s credit risk, but rather to approximate the ease with which it can ac-
cess funding. The logic behind this is the following: the higher a bank’s CDS,
the tighter the conditions at which this bank would receive funding. Thus, I
include CDS as proxies for banks’ funding costs. Thus, the mean value and the
maximum of the funding costs for distressed banks are higher than the same
statistics for healthy banks. The liquidity ratio shows the number of times by
which the short-term debt obligations are covered by the liquid assets. If the
value is greater than 1, it means the short-term obligations are fully covered.
In general, banks with liquidity ratios that are higher than 1 are considered to
be in good financial health. On average considered banks exhibits high degree
of safety to meet their current liabilities, while on an individual basis values of
less than 1 appear. Again, the statistics show that healthy banks are more lig-
uid then their distressed peers. The average leverage level, which is defined as

assets to regulatory capital, indicate a higher leverage on average for healthy
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banks. The Tier 1 ratio seems to be higher on average for distressed banks,

whereas the maximum value is higher for healthy banks.

Table 1
Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max

Distressed Banks

CDS 174 153.32 238.72 6.27  1860.53
Weighted Price 225 0.26 0.32 -0.53 1.80
Tier 1 Ratio 208 0.1 0.05 0.05 0.28
Liquid Assets Ratio 229 1.42 0.31 0.75 2.57
Leverage 208  34.76 15.16 14.26  95.72

Healthy Banks

CDS 275 77.50 58.15 4.28  273.03
Weighted Price 388 0.11 0.38 -0.95 1.12
Tier 1 Ratio 387 0.09 0.04 0.02 0.46
Liquid Assets Ratio 422 1.64 1.17 0 15.36
Leverage 387 42.52 19.94 5.00  135.05
Val. Haircut 586 5.81 2.62 3.14 8.89
Market Liquidity 613  -0.74 1.25 -4.90 0.28
Herding 613 -231.78 2883.16 -6656 8192

Lakonishok et al. (1992) introduce a measure for herding. According to the
authors, herding is defined as the tendency of traders to accumulate on the
same side of the market in a specific stock at the same time, relative to what
would be expected. Following his idea I simplify and adapt his measure sub-
stantially and calculate approximately a measure for the "herding" behavior
of the banks under review in terms of their aggregated selling volume, which
is given as:

HM; = |Eg¢isvkt — svy| — E|Eé\;isvkt — sUy (2)

The measure is calculated without including the volume sold by the bank 1.

The first term captures the deviation from the average sold volume and the
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volume sold at the period t, which could be understand as an excess of the
volume sold in comparison to the expected value. The second term is the ex-
pected value of the difference between the volume sold at the time ¢ and the
period average. The measure equals zero if there is no evidence of dependent
selling. The higher the measure, the more evidence of herding. On average the
value for herding behavior is negative, thus there is no evidence for dependent
selling. However, the measure is extremely volatile and includes periods where
the measure is positive.

In sum, the descriptive statistics reveal a couple of interesting patterns in
the data. First, I find a pronounced difference in the selling and purchasing
patterns of healthy and distressed banks. While healthy banks reduced their
activity gradually throughout the period under review, distressed banks were
very active around the Lehman event in 2008 Q3. Second, distressed banks
replaced ECB non-eligible securities with ECB eligible securities one quarter
after Lehman collapsed. Third, healthy banks exhibit high ratios of ECB eli-
gible assets from the beginning of the period under review. Finally, distressed
banks seem to be better capitalized (on average) and exhibit lower leverage

ratios than healthy banks.

2.2 Model specification

Methodologically, I rely on dynamic fixed-effects panel estimation in the spirit
of Kiviet (1995) and Bruno (2005) and on the two-step quantile regression
analysis for panel data in the spirit of Canay (2011). Since the LSDV estimator
requires strict exogeneity assumptions F(vy|z;, ), the inclusion of a lagged
dependent variable in the standard fixed-effect estimation would lead to a bias
in the estimated coefficients. The estimator from Bruno (2005) corrects this

bias by using preliminary consistent estimator and is especially good for small
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N. The dynamic fixed-effects panel estimation model has the following form:
Yit = PYig—1 + BTi + 7S¢ + a; + vy (3)

where the y;; is the dependent variable of interest at the time ¢ of bank 7, «;
are the fixed effects, x;; is a set of bank-specific variables of bank 7 at the time
t, s; is a set of systematic factors, which vary only over time t. Furthermore,
[ and ~ are the corresponding regression coefficients, and v;; is an error term.
I define the dependent variable y;; as overall sales, as sales of ECB eligible
assets and ECB non-eligible assets.

Since I am particularly interested in extreme sales, I use quantile regression
techniques to estimate conditional quantiles of the dependent variable. In the
first step of the quantile regression analysis, the fixed effects estimated with the
equation 3 are subtracted from the dependent variable. In the second step the
impact of the covariates on the transformed dependent variable is estimated
with the quantiles regression methodology for the quantiles of interest.

More technically, let me first define ¢; which is equal to [y; — X'0], where
X'0 equals a vector including all covariates from the equation (3) and 0 is a
consistent estimator of §. Moreover, the transformed dependent variable y;{?[ is
defined as y;; — @;. The two-step estimator for the 7th sample quantile is then

defined as:
0, = argminE,rp, (i — X'6)] (4)

I run quantile regressions for 7 equalling 99%, 95% and 90%.

2.8 Results

2.3.1 Basic specification

The results of the basic specification of models are presented in Table 2. Here,

the dependent variable ;; in column (1) represents the volume of overall sales
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for bank 7 in quarter ¢. The higher the indicator the higher the volume sold
(log). Columns (1), (5) and (9) of the table provide results for the dynamic
fixed-effect estimation for the period 2006Q1 to 2011Q4 in the spirit of Bruno
(2005) for overall sales, for sales of ECB eligible and for sales of ECB non-
eligible assets. The results for quantile regressions for the respective quantiles
in the spirit of Canay (2011) are in columns (2)-(3), (6)-(8), (10)-(12), whereby
the dependent variable is transformed as shown in model specification above.
The dynamic term is significant, which underlines the right choice of model
type. The positive and significant coefficient for purchases indicates that the
more banks buy, the more they are able to sell.

Brunnermeier and Pedersen (2009) show that haircuts and reduction of assets
position are positively correlated. If for a bank borrowing money against secu-
rities is unattractive due to high haircuts, then the bank would rather decide
to sell this security. The variable "haircut" is negative and not significant in
the majority of the cases. It turns significant only in column (8), where the
extreme sales of ECB eligible securities are explained. The negative sign could
indicate that banks are rather reluctant to sell in an environment in which
haircuts are high and market liquidity is usually low. The insignificance of
the indicator could also mean that the valuation haircuts by the ECB for the
ECB eligible assets are not representative for haircuts which markets require
for securities.

The findings regarding market liquidity confirm that banks sell more assets in
an environment where liquidity is high. I find the opposite for sales of ECB
non-eligible assets, which possibly indicates that banks also sale ECB non-
eligible when market liquidity is low. This feature could be the first indication
of bank selling assets into falling markets with the purpose of raising money
very quickly. The result remains significant at the 10% level for the quantiles
equal to 90% and 95%.

The variable "size" is positive and significant in all columns. The stronger

a bank’s balance sheet, the higher the amounts it is able to sell. I include
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leverage to control for the well documented fact, that banks have de-leveraged
during the financial crisis. Thus, theoretically the higher the leverage ratio,
the higher the pressure on a bank to sell assets. The relationship is unclear.
The variable is only significant for the selling patterns of ECB eligible assets.
The relationship seems to be negative and thus not plausible at this stage of
my analysis.

In addition, the variable "Weighted Price; ;" which is significant and positively
correlated with overall sales (gaining significance in the most extreme quan-
tile), again underlines the fact that large sales are more likely to be driven
by positive development of market values relatively to the nominal values in
banks’ portfolios.

The impact of the herding measure is very clear. The higher the indicator,
reflecting dependent selling in the system, the higher the volume sold by the
individual bank. The dummy variable "Crisis" which equals 1 in the period
from 2007 Q3 to 2011 Q4 is only significant in column (12), indicating higher

volumes of the most extreme sales of ECB non-eligible assets during the crisis.

3 Capital constraints

Brunnermeier and Pedersen (2009) show that banks’ capital constraints work
as an amplification mechanism between banks’ difficulties in obtaining funding
and selling assets in a falling market. In an environment of increasing haircuts
which allied with low market liquidity, it is less attractive for a bank with

capital constraints to borrow against securities than to sell them.
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In this section, I expand the baseline model discussed in the previous section
by including a measure for regulatory capital - Tier 1. The variable is often
negative and significant. A decreasing capital ratio increases the volume of
assets sold, which could reflect the bank’s inability to finance the difference
between the security price and its collateral value with its own capital. How-
ever, the significance partially disappears due to possible multi-collinearity
when I add dummy variables and interaction terms as shown in Table 3.

In the first step, I define a dummy for banks which have been supported by
the German government, which is equal to 1 for the period prior to the gov-
ernment measure. The upper part of the table provides the results for the
baseline specification with Tier 1 and a dummy for weak banks, which is sig-
nificant for the 1% of the extreme overall sales at significance level equalling
10%. The second part of the table shows that the relation between asset sales
and capitalization for weak banks is rather positive. This evidence holds true
for the 10% of the extreme sales of overall assets and the ECB non-eligible
assets.

Even though the dummy variable for weak banks is positively correlated, in-
dicating higher sold volumes for weak banks, the interaction term WeakB *
Tierl;; is positive.

To further assess the possible non-linearities in the impact emanating from
the Tier 1, I define a dummy which equals 1 if a bank exhibits a capital
level lower than median of the considered sample. Subsequently, I interact
this dummy with Tier 1 capital ratio. The dummy is positive and significant
for sales of ECB eligible assets. Banks with Tierl under the median level have
sold more ECB eligible assets in comparison to the periods where these banks
exhibit high Tierl ratios. The impact emanating from the interaction term
Tierl x Dummyii is positive, meaning that decreasing capital levels under

median do not cause higher volumes of sold assets.
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In addition, I analyse whether Tier 1 ratios under median during the crisis are
correlated with higher volumes of sold assets. The empirical evidence rejects
this hypothesis. In sum, I find that there is a negative and significant rela-
tionship between Tier 1 ratio and the sold volumes. However, at this stage of
the analysis I cannot find any evidence of a non-linear relationship where low

capital ratios amplify the sales of assets.

4 Funding shortage and liquidity needs

During the crisis, fire sales by liquidity-constrained traders may cause price
movements, leading to prices which deviate from fundamental values. A low
level of market liquidity of a bank could feed back into bank’s funding liquid-
ity. The interaction between funding and market liquidity could amplify the
crisis (see Brunnermeier and Pedersen (2009)).

In this section, I introduce two new variables: the liquidity ratio and funding
costs. The latter is approximated by the individual CDS. The theoretical liter-
ature describes an amplification mechanism rather than one-way causality. In
my analysis, I assume the causality and test the impact emanating from the
two variables on asset sales. Table 4 provides estimation results, in which the
interaction terms with the dummy for "weak banks" are additionally included.
The variable CDS is positively significant for overall sales. It seems that fund-
ing problems are associated with higher overall sales. It is not significant for
sales on ECB non-eligible assets. On the contrary, the variable gains in signif-
icance for the extreme quantiles of the sales on ECB eligible assets. It seems
that if a bank has funding problems it would also sell ECB eligible assets in-
stead of borrowing against it at the ECB in extreme cases. The combination
of high haircuts, capital constraints and funding problems of this bank could
be the reason for such behavior. The interaction term WeakB * CDS;; has a

negative sign and is significant for all extreme quantiles.
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This means that as funding costs increase weak banks prefer borrowing against
securities at the ECB to selling these securities. The ratio of liquid assets to
short-term liabilities is positively correlated with sales of ECB eligible assets
and negatively correlated with sales of ECB non-eligible assets. Banks with
liquidity needs would rather sell ECB non-eligible assets. The signs change to
the opposite for the interaction term WeakB * Lig; ;. To further assess the
possible non-linearities in the impact emanating from funding costs and the
liquidity ratio, I define a dummy which equals 1 if a bank exhibits a liquidity
level lower than the median of the considered sample. Furthermore, I construct
a dummy which equals 1 if a bank’s funding costs are higher than median of
the sample under review. In the last step I interact both dummies.

Table 5 shows that lower liquidity is always associated with higher sold vol-
umes. Particularly for ECB eligible assets, the relationship is significant for
extreme quantiles. High CDSs are associated with high sold volumes. The
relationship is significant for ECB eligible assets for quantiles of the depen-
dent variable. The interaction between low liquidity and high funding costs is
negative. Hence, banks with high funding cost and low liquidity sell smaller

volumes of ECB eligible assets.

5 ECB eligible assets and distressed banks

Next, I focus on the role which the ratio of ECB eligible assets to all assets in
a bank’s portfolio plays in preventing fire sales. I assume that the increase in
the ratio could decrease the need to sell ECB non-eligible assets in order to
raise liquidity.

I include the individual ratio for the ECB eligible assets EC Bea;; and an
average measure for the system ECBEA,;, which do not include the assets

from bank 7.
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The results for sales of ECB-non eligible assets show that the increase in
eligible assets raises the sold volumes of ECB non-eligible assets (see columns
(1) to (4)). In columns (5) to (8), I include the interaction terms for weak
banks. The relationship is negative, which confirms my expectation. Moreover,
the coeflicient increases with the considered quantile of the dependent variable.
Banks which had obviously been in distress prior to the period in which they
received support from the government sold lower volumes of ECB non-eligible
assets, the more ECB eligible assets they had in their portfolios. This feature
of the results is the first indication of the role played by the ECB’s collateral
framework in preventing fire sales.

In addition, I introduce interaction terms with the dummy variable which
equals 1 during the crisis. The results show that while the relation between
ECBea;; and the dependent variable is positive in general, it was negative
during the crisis. This feature is the second indication of the stabilizing impact
on the sales (including 10% of the extreme sales) emanating from the extension
of the ECB’s collateral framework. In comparison the results for sales of ECB
eligible assets and overall sales differ from those for sales of ECB non-eligible
assets. The variable is either not significant (for overall sales) or it is positively

correlated with the dependent variable (for ECB eligible assets).

6 Conclusion

In this paper, I analyze the impact of different systematic and bank-specific
characteristics on extreme securities sales by large German banks in order
to evaluate the role of the extension of the ECB’s collateral framework. My
analysis is based on quantile regressions for panel data containing securities
holdings of 27 German banks, which allows an assessment of extreme large
sales. Here, I distinguish between healthy banks and banks rescued from the

German government hypothesizing that distressed banks manage sales of their
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assets differently.

I find first evidence that the amount of available central bank eligible assets in
banks’ portfolios has a stabilizing effect on sales. Controlling for the amount of
available central bank collateral significantly increases the explanatory power,
in particular for large sales. More specifically, the ratio of ECB eligible assets is
negatively correlated with sales of ECB non-eligible assets for impaired banks
and during the crisis. In general, I observe that the selling behavior of banks,
which were impaired and thus had to be rescued from the German government
is different from that of healthier banks.

Furthermore, I find mixed evidence for the controversial literature on fire sales
with regard to the role played by the haircuts, market liquidity, funding cost
and capitalization. Methodologically, I find robust evidence that considered
determinants have different impact on the endogenous variable in dependency
of considered quantile.

In my further steps, I plan to include other definitions of the dependent vari-
able, such as net sales, defined as sales minus purchases, so as to better control
for bank activity. Moreover, and in order to further assess the role of ECB’s
collateral framework and other determinants, I intend to involve a threshold
panel regression analysis. Such a model facilitates the endogenous identifica-
tion of thresholds for independent variables, which at most explain the variance

of the dependent variable.
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