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  Determine the extent to which the banking, sovereign and 

corporate sectors, along with economic growth and household credit 

growth, have been inter-dependent during the recent global financial 

crisis. 

 

  Analyze the spillover effects among Central and Eastern European 

countries by determining whether a shock in one sector of a country 

would have a significant effect on the other sectors and countries 

analyzed. 

 

  Determine which sector’s distress has a higher impact on the 

contraction of economic growth. Compare the effects generated by 

shocks in the banking and sovereign sectors. 

 
 

 



 

 

   

    

 

 



Systemic 
risk 

• various definitions of systemic risk, which all share some common features: 
- consequences on a substantial portion of the financial system; 
- substantial reduction in financial intermediation activities; 
- spillovers from the financial sector to the real economy . 

• there is no “off-the-shelf” model that can be used to measure systemic risk. 

CCA 

• Corporate sector: Merton (1973); 

• Banking Sector: Gray and Walsh (2008) , IMF (2011); 

• Sovereign Sector: Gapen et. al. (2008) , Oshiro and Saruwatari (2005); Systemic 
CCA: Gray and Jobst (2011) , Gray et. al. (2013). 

GVAR 

• Initialy constructed using macroeconomic variables (GDP, inflation, interest 
rates, etc.) using trade based weight matrices for the construction of the foreign 
variables vectors: Pesaran and Shin (1998); 

• Gray et. al. (2013): CCA GVAR; 

• Gross (2013): the weight matrix is estimated along with the model’s parameters. 



5 variables: 

• Corporate Risk 

• Banking Risk 

• Sovereign Risk 

• Economic growth 

• Household credit growth 

For the period  
2006-2013, using  

quarterly data. 

4 Central and 
Eastern European 
Countries: 

• Romania 

• Bulgaria 

• Hungary 

• Poland 



 

For the Corporate, Banking and Sovereign Risk, the 
Contingent Claims Analysis Methodology is used: 
 

Merton Model:      
    𝐄 =  𝐀 𝐍 𝒅𝟏 –  𝐁𝒆−𝒓𝑻 𝐍 𝒅𝟐

𝐄 𝝈𝑬 = 𝐀 𝝈𝑨 𝐍 𝒅𝟏

 

 

E = Market capitalization; 

𝝈𝑬 = the volatility of the traded equity (measured as historic volatility on a rolling 
window on 125 trading days); 

B = Distress Barrier; 

 

BCORPORATE_SECTOR = Short Term Debt + 0.5 Long Term Debt    

(Moody’s/KMV Methodology); 

BBANKING_SECTOR = 0.7 Total Liabilities; 

 

BSOVEREIGN_SECTOR = Short Term FCD + 0.5 Long Term FCD,  

 where FCD = Foreign Currency Debt; 

 
 



 

Measuring Sovereign Risk using CCA 
 

  2 conditions have to be met:   

 - all the elements encountered on the liabilities side could be traced to observable data; 

 - all the elements shall be denominated in a common currency. 

 

Additional steps: 

 - construct the Consolidated Balance sheet of the Government and the National Bank: 

 

 

 

 

 

 

 

- use the volatility of the main index of the stock exchange as proxy for equity 
volatility; 

 

. 

 

Sovereign Sector Consolidated Balance Sheet 

Assets Liabilities 

International Reserves 

Domestic currency assets:  

Other assets – Financial Guarantees 

Domestic Currency Liabilities (DCL): 

 Base Money (M0); 

 Domestic Currency Debt (DCD). 

Foreign Currency Debt (FCD) 



Risk indicators analyzed 

The above risk indicators are calculated separately for each company and 

bank and for the sovereign sector as a whole. 

Probability of default (PD): 

 the probability that the future 

value of the assets would fall below 

the distress barrier. This is in fact 

the probability that the put option 

will be exercised at maturity. 

 

PD = N(-d2) 

Distance to distress (D2D): 

 shows the number of standard 

deviations the assets are from default.  

 

D2D = 
𝑨−𝑩

𝑨 𝝈𝑨
 



: 

 

 

 

 

 

 

 

 

 

 

 

 

Sector/ Country Romania Bulgaria Hungary Poland 

Corporate  

Sector 

(average percent of total 

market capitalization) 
35% 23% 60% 22% 

number of companies 7 5 5 9 

Banking 

Sector 

(average percent of total 

banking system assets) 
41% 27% 44% 49% 

number of banks 4 4 3 8 



Unlisted banks 
 

 

 Some assumptions were made in order to include in the analysis 3 
banks that were not listed on a stock exchange: 

 

 

E = 
Group market capitalisation + Bank balance sheet equity

𝟐
 

 

  𝝈𝑬 = 
Group_𝝈𝑬+ weighted average of the local banks_𝝈𝑬

𝟐
 

 

 

 Therefore, proxies have been used for the market capitalization 
and price volatility using information from the affiliated Banking Groups 
(Erste Group for Romania and Hungary, Unicredit Group for Bulgaria). 
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The weight matrix was computed by minimizing 

the sum squared residuals from a local model, 

subject to the constrains that its set of weights are 

non-negative and sum to unity (iterative numerical 

optimization using sequential quadratic 

programing). 

  RO BG HU PO 

RO 0.00 0.26 0.27 0.18 

BG 0.48 0.00 0.22 0.59 

HU 0.28 0.17 0.00 0.23 

PO 0.24 0.57 0.51 0.00 

𝒎𝒊𝒏𝝉𝒊, 𝒘𝒊𝒋𝒌 
 𝜺𝒊𝒕

𝟐

𝑻

𝒕=𝟏

 

 

𝒘𝒊𝒋𝒌 ≥ 𝟎, 𝒋 = 𝟎,… ,𝑵, 𝒌 = 𝟏,… ,𝑲 

 

  𝒘𝒊𝒋𝒌 = 𝟏, 𝑵
𝒋=𝟎  𝒌 = 𝟏,… ,𝑲,  
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Scenario 1:  A shock of 1 STD to all the countries banking sectors 
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Scenario 2:  A shock of 1 STD to all the countries sovereign sectors 
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The impact of shocks in the banking and corporate sectors upon Economic Growth 



The impact of shocks in the banking and corporate sectors upon  

Romanian Economic Growth 



 The banks with a smaller value of assets faced financial distress earlier than the rest of the 

banks included in the analysis; 

 

 The probabilities of default for the sovereign and corporate sectors ware significantly 

different from zero only during periods of distress; 

 

 A more suitable CCA risk indicator proved to be the distance to distress; 

 

 The results obtained identified two periods of increased financial distress: the most severe 

episode of distress caused by the global financial crisis that affected the European countries in 

2008-2009 and second episode of distress as a result of the euro area debt crisis that impacted 

the countries included in the analysis in 2011-2012. 

 

 The estimated weights for the foreign variables vectors illustrated that the countries with the 

highest influence among the rest of the countries included in the analysis are Poland and 

Bulgaria. 

 

 The result sustain the fact that the impact of a sovereign crisis is transmitted easier to 

economic growth than the impact of a banking crisis, the monetary policy mechanism having 

a delayed effect as compared to the fiscal policy mechanism. As it was expected, the 

cumulative impulse response functions are more pronounced when a shock affects both the 

banking and sovereign sectors. 
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