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Abstract: This paper assesses the predictability of Conditional Value at Risk measure in 
estimating systemic risk and contagion effects. Using the OLS panel estimation technique 
applied for a sample of European banks we highlight the link between systemic risk and a 
range of balance sheet indicators over 2008-2011. The empirical results show that future 
contributions of banks to systemic risk can be reduced by adjusting countercyclical the 
banks’ asset and liability portfolios. 
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1. Introduction 

 

One of the main tasks of supervisory authorities is to implement an effective early warning 
system regarding systemic events that keeps under control the spread of contagion from 
one bank to another and facilitates the prudential supervision of the banking system. 
However, this approach must control the individual banks' contribution to systemic risk 
resulting from a collapse of the entire system. 

In terms of banking supervision, the control of banks' idiosyncratic risk is performed 
according to the Basel Agreement that establishes variation limits of the Value at Risk 
indicator. Moreover, the capital adequacy ratio is determined based on historical VaR 
estimations for different elements of the bank's portfolio and depending on a risk margin 
that captures the sensitiveness of the portfolio to changes in the market environment. 
Whenever the bank is below the minimum capital adequacy recapitalizations are required. 
But this way of treating each bank separately and not as a part of a system led to 
erroneous predictions regarding the real risks and also their magnitude. From this 
perspective, it is necessary to implement control measures that take into account the 
degree of interdependence between banks, but also the connections between the banking 
markets and other financial markets.  

Considering this background, the aim of our paper is to demonstrate the predictability 
offered by the Conditional Value at Risk measure in estimating systemic risk and 
contagion effects. Using the OLS panel estimation technique applied for 53 European 
banks we highlight the link between banks' contribution to systemic risk estimated though 
Conditional Value at Risk and a range of balance sheet indicators over 2008-2011 period. 
These indicators reflect several characteristics of banks like the degree of indebtness, the 
degree of liquidity, but also the maturity mismatch between assets and liabilities. The final 
goal is to propose improvements in the supervisory measures, reflecting possible counter-
cyclical adjustment of banks' contribution to systemic risk. More specifically, we 
demonstrate that the future contribution of banks to systemic risk can be reduced by 
adjusting countercyclical the banks’ asset and liability portfolios. 
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We are in line with Adrian and Brunnermeier (2010) who proposed a counter-cyclical 
approach to capital adequacy regulations using the measure "Conditional Value at Risk" 
(CoVaR). Analyzing during 1986-2000 period a number of 1,269 financial companies 
listed on the US stock market (commercial banks, brokers and dealers, insurance 
companies and real estate companies) they found a close link between the present value 
of systemic risk indicators estimated by the CoVaR measure and the previous value of 
financial companies analyzed. Among other studies that treat the problem of pro-cyclicality 
of risk measures and prudential regulations are those of Adrian and Shin (2010) and 
Gorton and Metrick (2010). Brunnermeier and Pedersen (2009), as well as Brunnermeier 
and Sannikov (2009), highlight the link between the pro-cyclical behavior of banks during 
the crisis and the forced selling of asset. Wong (2011) developed buVaR (Bubble Value at 
Risk), another measure of systemic risk assessment and contagion. It is recommended to 
be used for the countercyclical regulation of systemic risk, as it takes into account 
structural breaks generated by speculative bubble in the market. 

The paper is organized as follows. Section 2 presents the data. Section 3 describes the 
methodology used. Section 4 gives the results. Finally, section 5 concludes. 

 

2. Data analysis 

The contribution of each bank to systemic risk is estimated using the Conditional Value at 
Risk method. This is determined using the returns of the stock exchange of listed financial 
institutions and market indices that capture the developments in the interbank markets, 
capital markets and government loans markets: the interest rate on government bonds 
issued by Euro area countries with a maturity 10 years (GB10y); the index of the banking 
sector in Central and Eastern Europe (CECE Banking Index); the representative index of 
the largest 600 US companies in terms of market capitalization (STOXX 600 Index 
Americans); the index of 64 Euro area financial companies (EURO STOXX Financials 
Index); and, the interbank interest rate on unsecured borrowings in the Eurozone with a 
maturity of three months (3M Euribor). 

The indicators that reflect each bank's specific risk profile have been calculated on the 
basis of quarterly accounts (Table 1). They are extracted from the data provided by 
Thomson Reuters, and reflect the following financial conditions: the degree of indebtness 
expressed by the ratio Total assets / Total equity; the degree of mismatch in the maturities 
of assets and liabilities expressed by the ratio (Short term debt - Cash) / Total Debt; the 
size of banks represented by total assets; and, the liquidity situation of banks expressed 
through  the ratio Loans / Deposits that reflecting the stability of funding sources and the 
ability to meet immediate liquidity shocks 

Tabel 1. Description of the variables 
 

Symbol Significance Calculation Source 

LVG Total assets/ Total  equity log (Total assets/ Total  
equity 

Thomson Reuters 

nmAL (Short term debt - Cash) / 
Total Debt 

log (((Short term debt - Cash) 
/ Total Debt) 

Thomson Reuters 

TA Total assets log (Total assets) Thomson Reuters 

LTD Loans / Deposits log (Loans / Deposits) Thomson Reuters 

Source: authors’calculation  
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3.Methodology 
 
Through a panel analysis applied on 53 European banks we want to highlight the link 
between banks' contribution to systemic risk and a number of variables that capture the 
liquidity positions of banks, the degree of mismatch in the maturities of assets and 
liabilities, size and indebtedness, over the 2008-2011 period. We use as dependent 
variable systemic risk contribution of each bank (estimated by CoVaR indicator), and the 
explanatory variables will be represented by indebtedness (LVG), the degree of mismatch 
in the maturities of assets and liabilities (nmAL),t he size of financial institutions (TA) and 
the ratio between loans and deposits (LTD). For balance sheet items we use quarterly 
data. To capture the risk generated by the transnational banks analyzed data were 
extracted from the consolidated balance sheet.  
 
Data on the variables correspond to the time period Q1 2008 - Q3 2011. This was chosen 
in accordance with the recommendations of the Basel Committee on systemic risk 
estimation. A recent period capture the latest changes that took place in the banking 
system (mergers and acquisitions, sale of business lines, reshaping certain lending 
activities and derivative trading) and the most recent events in the financial markets which 
took a new turn in the mid-2008. 
 
In order to estimate the relationship of dependency between systemic risk and the set of 
specific banking variables we use the following relationship: 
 
CoVaRit = α0 + α1LVGit + α2nmALit + α3TAit + α4LTDit + θt + εit  (3.1.) 
 
where CoVaRit  is the bank's i contribution to systemic risk in time t is, LVGit  is bank i’s 
indebtedness at time t,  nmALit capture the liquidity position of the bank i at time t, TAit 
captures the bank's i size at time t and LTDit is the loans to deposits ratio for bank i at time 
t. θt capture fixed effects with common influence on the banks analyzed while εit  is the 
estimated error. 
 
4. Empirical results 
 
The empirical results show that the indicators calculated present a significant influence on 
banks' contribution to systemic risk in all five periods analyzed (Table 2). Improving the 
liquidity ratio (LTD), the leverage (LVG), but also increasing the maturity matching of 
assets and liabilities (nmAL) will reduce banks' contribution to systemic risk. These 
indicators are negative and significantly correlated with systemic risk. 
 
To reduce the risk of contagion is necessary to reduce the indebtness grade expressed by 
the total assets / capital (that can be achieved by increasing the share of equity in total 
assets). For example, reducing this ratio by one percentage point in the current quarter to 
a certain bank will generate a reduction in the respective bank's contribution to the overall 
system loss of 0.58 percentage points next quarter, 0.60 percentage points over two 
quarters, 0.64 percentage points over three quarters, and,  respectively 0.73 percentage 
points within one year. If we take as an example Deutsche Bank (the largest bank in terms 
of total balance sheet assets), its contribution to the entire European risk system at 
30.09.2011 consists in a loss of 1623.57 billion EUR in market value of assets of the entire 
sample analyzed. In this case, a reduction of indebtedness by 1% in Q3 2011 will reduce 
the possible loss of market value of assets with 941 billion EUR in Q4 2011. 
 
Improving the liquidity situation (the equivalent of reducing the loans to deposits ratio) also 
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contribute significantly to reducing systemic risk. It was also confirmed in the models 
proposed in this research that the banks "too big to fail" contribute to increasing systemic 
risk. The associated coefficients of variable reflecting the size of banks are significantly 
correlated with the contribution to systemic risk. The balance sheet value of the assets will 
be greater and the risk of collapse of the system will increase more. The regression 
coefficients associated with balance sheet indicators maintain their sign in all five models 
analyzed, but their magnitude differs.  
 
 
 

Table 2. The influence of balance sheet indicators on the contribution to systemic 

risk 

Variables Baseline specification Model (1) Model (2) Model (3) Model (4) 

C 0,0470*** 0,0450*** 0,0463*** 0,0455*** 0,0521*** 

 
(0,0099) (0,0097) (0,0099) (0,0110) (0,0077) 

LVG -0,0059*** -0,0058*** -0,0060*** -0,0064*** -0,0073*** 

 
(0,0013) (0,0015) (0,0017) (0,0018) (0,0018) 

nmAL -0,0019** -0,0015* -0,0015** -0,0009 -0,0009 

 
(0,0008) (0,0008) (0,0007) (0,0007) (0,0007) 

TA -0,0080*** -0,0079*** -0,0081*** -0,0082*** -0,0090*** 

 
(0,0010) (0,0010) (0,0011) (0,0011) (0,0009) 

LTD -0,0027*** -0,0032*** -0,0028*** -0,0024*** -0,0018** 

 
(0,0008) (0,0007) (0,0008) (0,0008) (0,0008) 

Nr. obs. 636 636 636 636 583 

R
2
 0,2777 0,2624 0,2635 0,2571 0,3063 

Adj.R
2
 0,2573 0,2419 0,2430 0,2359 0,2862 

Note: Unbalanced panel with fixed effects; (0) is the current value of explanatory variables, 
(1) the amount delayed by a quarter, (2) the amount delayed by two quarters, (3) the 
amount delayed by three quarters and (4) the amount delayed by four quarters; *** 
significant at  1%; ** significant at  5%; * significant at  10%; 

 
Source: authors’ calculation 

 
 
In order to analyze if systemic risk vary according to the risk profile of banks' we let the 
contribution to systemic risk varying with the level of capital adequacy. The results are 
presented in Table 3. 
 
 

Table 3. The influence of balance sheet indicators on the contribution to systemic 
risk- depending on the level of capital adequacy 

Variables Baseline specification Model (1) Model (2) Model (3) Model (4) 

c (CT1R) 0,0427*** 0,0410*** 0,0417*** 0,0401*** 0,0461*** 

 
(0,0092) (0,0091) (0,0092) (0,0103) (0,0068) 

LVG -0,0052*** -0,0048*** -0,0052*** -0,0058*** -0,0069*** 

 
(0,0013) (0,0014) (0,0016) (0,0017) (0,0017) 



 

916 

nmAL -0,0015** -0,0010 -0,0010 -0,0002 -0,0002 

 
(0,0007) (0,0007) (0,0006) (0,0007) (0,0006) 

TA -0,0070*** -0,0069*** -0,0070*** -0,0072*** -0,0080*** 

 
(0,0010) (0,0010) (0,0011) (0,0011) (0,0008) 

LTD -0,0050*** -0,0055*** -0,0049*** -0,0045*** -0,0039*** 

 
(0,0008) (0,0007) (0,0008) (0,0009) (0,0008) 

CT2R 0,0277*** 0,0283*** 0,0285*** 0,0297*** 0,0300*** 

 
(0,0024) (0,0024) (0,0024) (0,0026) (0,0022) 

CT3R 0,0143*** 0,0143*** 0,0143*** 0,0144*** 0,0143*** 

 
(0,0010) (0,0011) (0,0010) (0,0011) (0,0009) 

CT4R -0,0142*** -0,0144*** -0,0142*** -0,0143*** -0,0136*** 

 
(0,0018) (0,0017) (0,0017) (0,0017) (0,0015) 

Nr. obs. 636 636 636 636 583 

R
2
 0,3653 0,3548 0,3544 0,3489 0,4008 

Adj.R
2
 0,3435 0,3332 0,3327 0,3266 0,3796 

Note: Unbalanced panel with fixed effects; (0) is the current value of explanatory variables, 
(1) the amount delayed by a quarter, (2) the amount delayed by two quarters, (3) the 
amount delayed by three quarters and (4) the amount delayed by four quarters; *** 
significant at  1%; ** significant at  5%; * significant at  10%; 

 
Source: authors’ calculation 

 
The first Model (Model 1) comprises banks that failed to meet the criteria recommended by 
the Basel Committee, namely Tier 1 capital adequacy ratio of minimum 5%. The second 
model (Model 2) comprises banks that meet the minimum requirement but presents a low 
level of core capital adequacy (between 5% and 6%) and may face solvency problems. 
Most banks are found in the third model (Model 3), with a tier 1 capital adequacy ratio 
between 6% and 10%, while the most capitalized banks are included in the forth group 
(Model 4), with a Tier 1 capital adequacy ratio of above 10%. 
 
For each of the four groups of banks we use dummy variables, the first group (with the 
lowest rate of capital adequacy) acting as a benchmark. Thus, the coefficients associated 
with other dummy variables represent the difference from the first group. The liquidity ratio 
(LTD), leverage (LVG), the degree of mismatch in the maturities of assets and liabilities 
(nmAL) and the size of banks expressed in total balance sheet assets remain significant in 
explaining the evolution of systemic risk. The sign of the coefficients associated with these 
variables are kept and the values obtained are quite close to those of the previous model. 
 

Table 4. The influence of balance sheet indicators related to banking systems from 

countries with downgraded ratings on contribution to systemic risk 

Variabile Specificatia de baza Model (1) Model (2) Model (3) Model (4) 

c 0,0055 0,0003 0,0018 0,0009 0,0108 

 
(0,0155) (0,0150) (0,0153) (0,0162) (0,0111) 

LVG -0,0068*** -0,0071*** -0,0073*** -0,0075*** -0,0084*** 
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(0,0016) (0,0018) (0,0019) (0,0020) (0,0021) 

nmAL -0,0016 -0,0021* -0,0017* -0,0017* -0,0015 

 
(0,0011) (0,0011) (0,0010) (0,0010) (0,0009) 

TA -0,0062*** -0,0060*** -0,0061*** -0,0061*** -0,0070*** 

 
(0,0011) (0,0011) (0,0012) (0,0013) (0,0009) 

LTD -0,0128*** -0,0140*** -0,0131*** -0,0132*** -0,0120*** 

 
(0,0020) (0,0018) (0,0020) (0,0019) (0,0016) 

Grece 0,0254*** 0,0267*** 0,0263*** 0,0261*** 0,0241*** 

 
(0,0039) (0,0038) (0,0039) (0,0038) (0,0031) 

Ireland 0,0312*** 0,0317*** 0,0312*** 0,0317*** 0,0320*** 

 
(0,0027) (0,0025) (0,0024) (0,0026) (0,0023) 

Italy 0,0054*** 0,0058*** 0,0058*** 0,0059*** 0,0062*** 

 
(0,0012) (0,0013) (0,0013) (0,0014) (0,0015) 

Portugal 0,0141*** 0,0142*** 0,0132*** 0,0130*** 0,0117*** 

 
(0,0025) (0,0024) (0,0027) (0,0027) (0,0023) 

Spain -0,0095*** -0,0091*** -0,0095*** -0,0102*** -0,0110*** 

 
(0,0018) (0,0016) (0,0016) (0,0019) (0,0018) 

Nr. obs. 636 636 636 636 583 

R
2
 0,4198 0,4132 0,4119 0,4086 0,4599 

Adj.R
2
 0,3976 0,3913 0,3899 0,3860 0,4385 

Note: Unbalanced panel with fixed effects; (0) is the current value of explanatory variables, 
(1) the amount delayed by a quarter, (2) the amount delayed by two quarters, (3) the 
amount delayed by three quarters and (4) the amount delayed by four quarters; *** 
significant at  1%; ** significant at  5%; * significant at  10%; 

 
Source: authors’ calculation 

 
Basel Supervisory Committee leaves to national or regional supervisory authorities to 
impose capital adequacy requirements more stringent or more relaxed. We consider that 
supervisory regulations of the banking system should make a difference for banking 
systems in distressed areas. The requirements for these should be more restrictive, in line 
with the magnitude of the negative externalities that can spread to the entire system. 
 
Thus, we estimate a fixed effects panel regression model on banks in countries that have 
experienced a downgrade of the rating. The goal is to quantify the influence of balance 
sheet indicators on the contribution to systemic risk in countries with financial problems: 
Spain, Greece, Ireland, Italy and Portugal. It notes the significance of coefficients 
associated with each country, for all five regression models (Table 4). Except the degree of 
mismatch in the maturities of assets and liabilities, all other balance sheet indicators 
significantly influence the banks' contribution to systemic risk with a 99% probability of 
confidence. Also, the sign of the coefficients associated with the balance sheet indicators 
do not change, and the values obtained are quite close to those of previous models. 
 
To reduce the risk of contribution to the whole banking system in countries with financial 
difficulties, we recommend designing prudential regulations aimed to improve the leverage, 
the liquidity situation, and, to reduce the balance sheet assets by controlling the risky 
assets. 
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5. Conclusions 
 
Future contribution of banks to systemic risk can be reduced by more counter-cyclical 
adjustment of the assets and liabilities portfolio reflecting the degree of solvency, liquidity 
and debt. In this regard, we have proposed several models of banking supervision by 
placing limits on the variation of the Conditional Value at Risk indicator. These prudential 
regulations should be implemented differently depending on the level of capitalization and 
depending on the rating of country of origin. 
 
Also if we look at contagion through the impact of a collapse of the whole system has and 
considering each bank individually, the analysis becomes useful to banks. If banks can 
predict the future collapse of the whole system they can adjust the balance sheet items in 
time to prevent future losses. In addition, the analysis serves to determine the risk of 
collapse of banks with which they have connections on the interbank market and on the 
market for payments systems and financial instruments. Finally, the estimates can be used 
to determine the contagion from parent banks to subsidiaries and vice versa, in order to 
take necessary measures to lessen the dependence between them. 
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