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Charakteristika tématu a jeho dosavadní zpracování žadatelem (rozsah do 1000 znaků): 

The recent global crisis started as a crisis of the credit system, continued as a crisis of 

liquidity and with negative sentiment and overall market slowdown, it finally transformed 

itself into economic crisis. In these earlier stages, the sovereign states took an active role, 

supporting the economic system by bank aid, quantitative easing and economic stimuli 

packages.  

However, the large state support for the financial system as well as for the economy 

represents a huge burden on government finances and in some cases, mainly in Europe, it 

has already resulted in sovereign debt crises. Moreover, losing their status as risk-free 

borrowers and facing increasing prices for credit, the sovereign states too are now in threat 

of default. Since a large portion of sovereign debt is held by the banking system, there is a 

danger of the crisis feeding back to where it began in a vicious circle of transferring the 

toxic debt back and forth between the sovereign and the financial sector. 

Předpokládaný cíl rigorózní práce, původní přínos autora ke zpracování tématu, 

případně formulace problému, výzkumné otázky nebo hypotézy (rozsah do 1200 

znaků):  

The overall aim of this project is to add new contribution in the field of sovereign debt crises 

and bank crises, which has been broadly discussed both on the EU and international level 

recently.  

The main research question is how the behaviour of the financial system is affected by its 

individual parameters, how and when its stress can translate into sovereign crises and on 

the other hand, how and when a sovereign crisis can feed back into the financial system 
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through sovereign debt exposures. For example, I will be testing hypotheses such as: 

I. In the short term, state aid significantly reduces the extent of a financial crisis and 

decreases the number of failed banks.  

II. In the longer term, as the sovereigns are weakened by the support provided to the 

banks, they may send negative shocks back to the system. Still, in total, the system 

would not be better off without the state aid. 

III. There are differences among the types of state aid. The direct support is more 

efficient as opposed to the liquidity measures which are only prolonging the 

resolution of the debt crises. 

Předpokládaná struktura práce (rozdělení do jednotlivých kapitol a podkapitol se 

stručnou charakteristikou jejich obsahu): 

1. The first chapter provides brief introduction and states the research hypotheses. 

2. The second chapter focuses on the description of the link between the financial 

institutions and the sovereigns, mostly in regard to the recent financial crisis.  

3. The third chapter presents the used concepts more rigorously, presenting 

a literature review of the theories behind the main mechanics of the research 

question as well as of the models and modelling techniques that form the grounds 

and inspiration for the analysis.  

4. In the fourth chapter, I construct an original model of a financial system which is 

used for testing the impact of the sovereign assistance to banks and researching the 

feedback loops that may arise when such assistance weakens the sovereigns.  

5. In the fifth chapter, I test the model thoroughly in Monte Carlo simulations to get 

better understanding of its inner processes and its results.  

6. In the sixth chapter I  calibrate the model to a unique dataset collected from various 

sources in order to gain more insight into the current situation and outline some 

practical implications for setting new policies in case of a systemic banking crisis 

happening later in the future.  

7. Finally, we close the thesis with a conclusion summarizing our research and 

findings. 

 

Vymezení podkladového materiálu (např. analyzované tituly a období, za které budou 

analyzovány) a metody (techniky) jeho zpracování: 

In the thesis, I extend the framework I have introduced in Klinger (2011) and Klinger and 

Teplý (2013). It is based on two main approaches, network theory and agent-based 

modelling, and its main idea is the loss transfer in case of a financial system crisis. This 

approach understands the financial system as a network of banks and sovereigns 

represented by their balance sheets and linked together by mutual claims. When a subject 

finds itself in a severe financial distress and is incapable of honouring its obligations, it 

sends a negative shock through the network which depending on the financial soundness of 

the shock-receiving creditors can result in another wave of defaults. Furthermore, to model 

all aspects of the mutual interlinkages of the banking and the sovereign sector, I will 

incorporate banking regulation, state aid in form of bailouts and deposit guarantees, and 

liquidity modelling. Some parameters of the model will be calibrated according to available 

data collected from BankScope, Bank for International Settlements database or databases of 

national central banks, the impact of other parameters on the system will be examined in 

Monte Carlo simulations. 



Základní literatura (nejméně 10 nejdůležitějších titulů k tématu a metodě jeho zpracování; 

u všech titulů je nutné uvést stručnou anotaci na 2-5 řádků):  

 

Arslanalp, S. & Tsuda, T., 2012. Tracking Global Demand for Advanced Economy 

Sovereign Debt. IMF Working Paper 12/284.  

 This paper proposes a methodology for compiling internationally comparable 

estimates of investor holdings of sovereign debt and introduces a dataset for major 

advanced economies which is used for calibration of the model in my analysis. 

Chan-Lau, J., 2010. Balance Sheet Network Analysis of Too-Connected-to-Fail Risk in 

Global and Domestic Banking Systems. IMF Working Paper 10/107.  

 This paper illustrates the use of balance sheet-based network analysis to evaluate 

systemic risk in banking systems and shows how such models may be calibrated to 

the Bank for International Settlements statistics data. 

Cifuentes, R., Ferruci, G., Shin, H. S. (2005), “Liquidity risk and contagion.“ Journal of the 

European Economic Association. Vol. 3, No. 2-3, pp. 556-566. 

 This paper studies market liquidity risk in a system of interconnected financial 

institutions which mark their assets to market. When one of the institutions is forced 

to sale off its assets, these drop in price, imposing losses on other institutions in the 

system. 

Gai, P. & Kapadia, S., 2010. Contagion in financial networks. Proceedings of the Royal 

Society A, 466(2120), pp. 2401-2423. 

 This paper develops an analytical model of contagion in financial networks. The 

authors explore how the probability and potential impact of contagion is influenced 

by the system parameters. They show that for connected systems the probability of 

contagion may be low but the effects can be more serious when initial negative 

shocks break the initial threshold. 

IMF (2009), Global Financial Stability Report: Responding to the Financial Crisis and 

Measuring Systemic Risks., Washington, DC 

 This issue of IMF studies which reacts to the events of the recent financial crisis 

focuses on systemic risk, its definition, detection and resolution. The most relevant 

part introduces the network modelling approach to describe the transmission of 

credit shocks. 

Klinger, T., Teplý, P. (2012), “Systemic risk of the global banking system - an agent-based 

network model approach.“ Prague Economic Papers. Forthcoming. 

 In this paper, the authors construct an agent-based network model of systemic risk 

to a banking system, and use it for stress-testing several different regulatory 

measures. This study based on Monte Carlo simulations provides insight into 

optimal setting of regulatory environment. 

Liikanen, E. e. a., 2012. High-Level Expert Group on Reforming the Structure of the EU 

Banking Sector. [Online]  

Available at: www.ec.europa.eu/internal_market/bank/docs/high-

level_expert_group/report_en.pdf 

[Accessed 5 December 2012]. 



 This study provides analysis of evolution and structure of mostly the European 

banking sector and the events during the recent financial crisis, and proposes 

several recommendations to fill regulatory gaps.  

 

Nier, E. et al. (2007), “Network models and financial stability.“ Journal of Economic 

Dynamics and Control. Vol. 31, No. 6 

 This paper presents a network model of an artificial financial system and studies 

how parameters such as its capitalization, concentration, the degree to which the 

banks are connected, the size of interbank exposures affect its stability. 

Panetta, F. et al., 2009. An assessment of financial sector rescue programmes. BIS Working 

Papers No. 48, July.  

 This paper provides an overview of the sovereign support measures to banks that 

were introduced between 09/2008 and 06/2009 and describes their effects on 

financial institutions and on the functioning of financial markets. 

Tesfatsion, L. & Judd, K. N., 2006b. Handbook of Computational Economics. Elsevier B.V. 

 This book surveys research on and provides main concepts of agent-based 

modelling, the computational study of economic processes modelled as dynamic 

systems of interacting agents. 

 

Diplomové a disertační práce k tématu (seznam bakalářských, magisterských a 

doktorských prací, které byly k tématu obhájeny na UK, případně dalších oborově blízkých 

fakultách či vysokých školách za posledních pět let) 

Klinger, T., 2011. Banking Regulation: Assessment and Simulation of Regulatory Measures 

(Bachelor Thesis). Prague: Institute of Economic Studies, Faculty of Social Sciences, 

Charles University. 

Klinger, T., 2013. Systemic risk and sovereign crises: Modelling interconnections in the 

financial system (Diploma Thesis). Prague: Institute of Economic Studies, Faculty of Social 

Sciences, Charles University. 
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$$$ BankNet v2.1 

 

############################################################################## 

###   PURPOSE:  Testing sovereign defaults 

############################################################################## 

###   **START** time and date:   04-20__04,20,18    ########################## 

############################################################################## 

 

############################################################################## 

###   *** PARAMETERS ***   ################################################### 

###   ------------------------------------------------------------------------ 

###    ;node_count: ;;;1;1;25;;fixed 25 

###    ;connectivity: ;;;0;10;0.1;;VARIABLE 

###    ;sovereign_count: ;;;1;1;5;;fixed 5 

###    ;external_assets_sum: ;;;1;1;100000;;fixed 100000 

###    ;sovereign_debt_sum: ;;;0;10;10000;;VARIABLE 

###    ;internal_assets_ratio: ;;;1;1;0.4;;fixed 0.4 

###    ;init_capital_ratio: ;;;0;15;0.1;;VARIABLE 

###    ;alpha: ;;;0;15;0.1;;VARIABLE 

###    ;funding_shock_ratio: ;;;0;1;1;;VARIABLE 

###    ;M2M ratio: ;;;1;1;1;;fixed 1 

###    ;local_shock: ;;;1;1;1;;fixed 1 

###    ;global_shock: ;;;1;1;0;;fixed 0 

###    ;sovereign_shock: ;;;0;10;0.1;;VARIABLE 

###    ;SHOCK TYPE: ;;;;SOVEREIGN SHOCK 

###    ;K1: ;;;0;0;0;;fixed 0 

###    ;K2: ;;;0;0;0;;fixed 0 

###    ;K3: ;;;0;0;0;;fixed 0 

###    ;K4: ;;;0;0;0;;fixed 0 

###    ;probability_adj: ;;;0;0;0;;fixed 0 

###    ;init_CDS_spread: ;;;0;0;0;;fixed 0 

###    ;recovery_rate: ;;;0;0;0;;fixed 0 

###    ;CDS_sensitivity: ;;;0;0;0;;fixed 0 

###   ------------------------------------------------------------------------ 

###    Number of simulations for each parameter set: 200 

############################################################################## 

Capital ratio;Internal assets ratio;Funding shock ratio;Alpha;Connectivity;M2M 

ratio;Bank count;Sovereign count;External assets total;Sovereign debt total;Local 

shock;Global shock;Sovereign shock;K1 AR;K2 GE;K3 BR;K4 FLP;Probability adj;CDS 

Spread Init;Recovery Rate;CDS Sensitivity;defaults;d_loss;last_lap;sovg cum 

deficit 

0.0;0.4;0.0;0.0;0.0;1.0;25.0;5.0;100000.0;0.0;1.0;0.0;0.0;0.0;0.0;0.0;0.0;0.0;0.0;

0.0;0.0;0.0;0.0;1.0;0.0 

0.0;0.4;0.0;0.0;0.0;1.0;25.0;5.0;100000.0;0.0;1.0;0.0;0.1;0.0;0.0;0.0;0.0;0.0;0.0;

0.0;0.0;0.0;0.0;1.0;0.0 

 

 

 

 

1.5;0.4;1.0;1.5;1.0;1.0;25.0;5.0;100000.0;100000.0;1.0;0.0;0.9;0.0;0.0;0.0;0.0;0.0

;0.0;0.0;0.0;0.0;0.0;1.0;0.0 

1.5;0.4;1.0;1.5;1.0;1.0;25.0;5.0;100000.0;100000.0;1.0;0.0;1.0;0.0;0.0;0.0;0.0;0.0

;0.0;0.0;0.0;0.0;0.0;1.0;0.0 

 

############################################################################## 

###   ends after  681472 iterations. 

############################################################################## 

###   ++END++ time and date:   (04-21__13,23,42)    (started 04-20__04,20,18) 

############################################################################## 
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