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1. Basic terms 

What´s the aim of bank´s management? 
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 Corporate governance/principal-agent problem 

 To manage a bank with the goal of maximising its 
value for shareholders under risk conditions 

 
 Dealing with 

information 
asymmetry 

 

 Appropriate risk 
management 
needed 

 

Source: Author, https://images.app.goo.gl/fVoJxeinzrAhz18s8 
https://images.app.goo.gl/ZoZVGaTjJ7tAQ3M38 
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Definition of risk and risk management 

 

 

 

Risk is … 

• the degree of uncertainty of future net returns.  
 
The basic measurement tool is the volatility (standard 

deviation of price outcomes associated with an 
underlying asset).  

Rate of return

RiskLiquidity
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1. Basic terms 

Source: Author 



Categorization of risks 

↓ 

more difficult to 

quantify 

Market risk 

Credit risk 

Liquidity risk 

Operational risk 

Political risk 

Legal and regulation risk 

↑ 

easier to 

quantify  

 

Financial risks  
• credit risk 
• market risk (interest rate risk, 

FX risk, equity risk, commodity 
risk) 

• liquidity risk 

 

Non-financial risks 
• operational 
• model 
• settlement 
• legal 
• taxes 
• regulation 
• political 
• reputational…… 
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1. Basic terms 
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Definitions of main risks 1/2 
Credit risk  

 risk to the bank of losses resulting from the failure of a 
counterparty to meet its obligations in accordance with the 
terms of a contract under which the bank has become a 
creditor of the counterparty, 

 50–70% of all banking risks (measurey by bank capital 

requirements). 

Market risk  

 Risk to the bank of losses resulting from changes in prices, 
exchange rates and interest rates on the financial markets. 

This is a summary term for interest rate risk, foreign 
exchange risk, equity risk and other risk associated with 
movements in market prices, 

  5–20% of all banking risks are accounted for as market risks 
(measurey by bank capital requirements). 

1. Basic terms 
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Definitions of main risks 2/2 
Operational risk  

 Risk to the bank of loss resulting from inadequate or failed internal 
processes, people and systems, or the risk to the bank of loss resulting 
from external events, including the legal risk . It excludes strategic and 
reputational risk. 

 Operational risk represents 5 – 30% of banking risks (measurey by bank 
capital requirements). 

 Depending also on the extent to which it overlaps with the definition of 
other risks (especially credit risk), see examples below (Barings, SoGe, UBS 
etc.) 

Liquidity risk  

 the risk that the bank will lose its ability to meet its financial obligations as 
they are due, or the bank will not be able to fund its assets, 

 potential loss due to insufficient market depth. 

The definitions may overlap! 

No single set of risks and definitions of risks exists! 

1. Basic terms 



Risks covered under Basell I & II & III regulation 
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1. Basic terms 

Source: Author 



1. Basics terms 

Black swan event = a rare event but severe impact 
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Source: 
http://earthquakekocho.blogsp
ot.com/2015/10/tsunami_30.h
tml 

 

Source: 
https://semanariounive
rsidad.com/mundo/lux
emburgo-bloquea-la-
transferencia-de-
activos-iranies-a-eeuu/ 

 

Source: 
https://www.researchgate.net/figure/
Spillovers-from-sovereign-to-banks-
and-from-banks-to-sovereigns-
Source-IMF-Global_fig2_264156788 

 

Source: 
http://gangstersout.
com/fraud_watch.ht
m 

  

Source: http://www-
udc.ig.utexas.edu/external/T
XEQ/seismology.html 

 

Source: 
https://www.compliancebu
ilding.com/2010/02/16/the
-economist-special-report-
on-financial-risk/ 
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1. Basic terms 

Four key functions of a bank 
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1) Effective transformation of capital 

2) Non-cash money supply  

3) Providing non-cash payment services 

4) Maturity transformation  

short-term liabilities ->  

long-term assets 

Bank´s balance sheet

ASSETS LIABILITIES

Cash

DepositsSecurities

Loans
Interbank

market

Capital
Other assets

+ maturity transformation

+ maturity transformation

1

3

4

2

Source: Author 



1. Basic terms 

Liquidity vs. solvency 

11 

 The liquidity of a bank represents its ability to meet proper 
obligations (short-term, cash or payment) in a 
corresponding volume and time structure.  

 Satisfactory liquidity is the ability to refinance liabilities at 
or below market rates, or to be financed without excessive 
costs.  

 3 types   i) short-term liquidity (up to 1 month) 

  ii) medium-term liquidity (1 month–1 year) 

  iii) long-term liquidity (over 1 year). 

 

 

Source: www.cnb.cz 

 Solvency ≠ long-term liquidity (problematic “zombie”  
banks are liquid by not solvent!) 

 

http://www.cnb.cz/
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Expansive monetary policies after 2008 were 
not enough... 

Source: CESifo (2017). The EEAG Report on the European Economy  

1. Basic terms 



13 
Source: The Economist 4/11/2010  

 The Federal Reserve announced that it would buy $600 billion in Treasuries 
over the next eight months in a second round of  “quantitative easing”. The 
decision to pump more liquidity into the American economy to bring down long-
term interest rates and spur growth prompted modest rises in stockmarkets 
around the world. 

 

...and therefore Quantitative Easing (QE) has 
come! 

1. Basic terms 
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QE resulted in increasing central banks´ balance 
sheets  

 

Source: CESifo (2017). The EEAG Report on the European Economy  

1. Basic terms 



The ECB = the only recent rescuer of the 
Eurozone - but about long-term effects? 
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1. Basic terms 

Source: http://antisophiste.blogspot.com/2012/01/la-bce-et-le-bazooka.html 

 
Source: https://serieosimortais.blogs.sapo.pt/8946.html 

 

Source: https://www.anti-k.org/2015/07/13/un-pistolet-sur-
la-tempe-de-tsipras-lautre-vision-de-la-crise-grecque/ 

 

Source: https://finex.cz/evropske-
centralni-bance-bude-vladnout-zena/ 
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Printing money is not an appropriate word 
when talking about quantitative easing (QE) 

Source: IMF (2013), Financial Stability Report, April 2013 

 

 

 

Banks put 
money back to 
ECB 



An increasing role of the ECB in funding 
Eurozone banks 
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1. Basic terms 

Source: BCG (2014). Time for Rebalancing 

Source: 
https://fineartamerica.com/
art/digital+art/business+suit 

 

https://fineartamerica.com/art/digital+art/business+suit
https://fineartamerica.com/art/digital+art/business+suit


A high deposit/loan ratio indicates excess 
cushion of liquidity in the CR 
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1. Basic terms 

Source: CNB (2012): Financial Stability Report 2011/2012 

Source: 
https://www.nhregister.com/news/
article/Derby-teacher-s-collection-
really-piling-up-11589245.php 
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1. Basic terms 

Liquidity support as 1out of 4 bank´s rescues 
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                               Comercial bank´s balance sheet

ASSETS LIABILITIES

Cash

DepositsSecurities

Loans
Interbank

market

Capital
Other assets

1. Guarantees

on liabilities

2. Asset 

purchase

3. Liquidity

4. 

Recapitalization

Source: Author 



1. Basic terms 
Public interventions in banks in the EU 

Source: European Commission (2009) 

 No public intervention needed in the Czech Republic! 

 …resulting from a healthy Czech banking sector with 
liquidity and capital surplus 
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Weak performance of Euro area (EA) banks 
1. Basic terms 

 Return on Equity (ROE) has been lower than Cost of Equity 
(COE) of Euro area banks since 2009, i.e. EA banks do not 

create economic value to their shareholders 
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Depresed valuations of Euro-Area banks 
1. Basic terms 

 The subdued profitability is reflected in depressed Euro area 
bank valuations (price-to-book value (P/BV) ratio < 1) 

Source: IMF (2017). Global Stability Report, April 2017, The International Monetary Fund 



Challenges are reflected in factors of 
weak EA banks´profitability 

Source: Constâncio, V. (2017). Challenges faced by the European banking sector, 14.6.2017 

 

1. Basic terms 

1) Cyclical factors  

 the difficulties in increasing revenues in a low 
nominal growth and low interest rate 
environment and a relatively flat yield curve 
(result: lower net interest income).  

2) Structural factors  

 the large stock of non-performing loans (NPLs),  

 a legacy of the 2008 financial crisis,  

 cost inefficiency,  

 excess capacity (overbanking). 



Structural factors of banks´profitability 

 

1. Basic terms 

Source: IMF (2017). Global Stability Report, April 2017, The International Monetary Fund 



High profitability of Czech banks in 3Q-2018 
compared to EU banks because of 3 main reasons 

 

1. Basic terms 

Source: EBA (2019). RISK DASHBOARD Q3-2018. The European Banking Authority, 
https://images.app.goo.gl/oSLx1qttUzhHnFmm8 
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1) High interest rate margin 
(measured by net interest income/interest bearing assets ratio) 

 

1. Basic terms 

Source: EBA (2019). RISK DASHBOARD Q3-2018. The European Banking Authority, 
https://images.app.goo.gl/oSLx1qttUzhHnFmm8 
 

https://images.app.goo.gl/oSLx1qttUzhHnFmm8


2) High operational efficiency  
(measured by cost-income (C/I) ratio) 

 

1. Basic terms 

Source: EBA (2019). RISK DASHBOARD Q3-2018. The European Banking Authority, : 
https://images.app.goo.gl/oSLx1qttUzhHnFmm8 
 

https://images.app.goo.gl/oSLx1qttUzhHnFmm8


3) Low credit risk  
(measured by NPL/total loans ratio) 

 

1. Basic terms 

Source: EBA (2019). RISK DASHBOARD Q3-2018. The European Banking Authority,  
https://images.app.goo.gl/oSLx1qttUzhHnFmm8 
 

https://images.app.goo.gl/oSLx1qttUzhHnFmm8
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Liquidity risk management 2. 

Liquidity and operational risk management 20 April 2017 

The future of bank risk management 5. 

Source: https://digneconsult.com/sg/4-reasons-why-self-reflection-is-important/ 
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3. Liquidity risk management 

Liquidity risk in theory 

30 

 Liquidity risk is the probability of a situation 
when a bank cannot meet its proper (both 
cash and payment) obligations as they 
become due or the bank will not be able to 
fund its assets, 

 Potential loss due to insufficient market 
depth 

 Liquidity risk arises from the different timing 
of the cash flows of assets and liabilities. 

 

 



1. Basic terms 

Liquidity risk management in practice 
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 Liquidity risk management -> a pond (optimum level of 
liquidity: sufficient but not redundant) 

 Liquid instruments bear low interest, but are needed 
for during market turmoils (bank runs, wholesale 
market withdrawals etc.) Rate of return

RiskLiquidity Source: Author 

Source: http://obrazky.4ever.sk/priroda/vodny-mlyn-176450 
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Bank’s shareholders vs. regulators/clients:  
liquidity standards vs ROAE 

Source: Bank of England, The Economist 5/10/2013 

3. Liquidity risk management 



3. Liquidity risk management 

Banks’ balance sheet in the US 

33 
Source: Mishkin, F.S. (2009). The Economics of Money, Banking & 
Financial markets. Boston: Addison-Wesley 



3. Liquidity risk management 

Basic bank operations 

34 
Source: Author 



3. Liquidity risk management 
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Liquidity management (excess reserves) 

$10 

Source: Author 



3. Liquidity risk management 
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Liquidity management (no excess reserves) 

 The bank has a reserve requirement of 10% of $90 
million, or $9 million, but it has no reserves 

 What can bank do now?...4 options 

 

Source: Author 



3. Liquidity risk management 

37 

Liquidity management (Options 1 and 2) 

Source: Author 



3. Liquidity risk management 
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Liquidity management (Options 3 and 4) 

Source: Author 
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3. Liquidity risk management 

Commercial vs investment banks 

Source: IMF (2010) 
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The 2007-9 financial crisis = end of an 
era of investment banks 
 Lehman Brothers’ bankruptcy 

 Merrill Lynch taken over by Bank of America 

 Morgan Stanley and Goldman Sachs 
applied to become regulated banks (broker-
dealers became banks) 

 Deutsche Bank has survived but recently in 
huge problems… 

3. Liquidity risk management 

Source: https://www.sikelianews.it/wps/notizie/mps-pubblicata-la-lista-dei-grandi-debitori-insolventi/ 
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3. Liquidity risk management 

Liquidity risk under Basel III 

41 

 The liquidity framework concentrates on 

two complementary objectives differing in 
time frame.  

1) Short term resilience is covered by the 
Liquidity Coverage Ratio (LCR) –
min. 60% from 2015  

2) Medium to long term resilience by the 
Net Stable Funding Ratio (NSFR) 
–set at 100% from 2018  



Liquidity GAP analysis of UniCredit Bank  

42 

3. Liquidity risk management 

 Liquidity risk can be measured by a liquidity GAP analysis 
that divides all bank´s assets and liabilities into different 
time buckets 

 GAP in a time bucket vs cumulative GAP 

 

Source: 
https://images.app.goo.gl
/oSLx1qttUzhHnFmm8 
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Liquidity risk management 2. 

Liquidity and operational risk management 20 April 2017 

The future of bank risk management 5. 

Source: https://digneconsult.com/sg/4-reasons-why-self-reflection-is-important/ 
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4. Operational risk management 

Operational risk 

44 

 Operational risk (OR) = risk to the bank of loss resulting 
from inadequate or failed internal processes, people and 
systems, or the risk to the bank of loss resulting from 
external events, including cyber risk, model  risk, leagal risk, 
but it excludes strategic and reputational risks. 

 OR represents 5–30% of banking risks, depending also on 
the extent to which it overlaps with the definition of other 
risks (especially credit risk). 

 Cyber risk means any risk of financial loss, disruption or 
damage to the reputation of an organisation from some sort 
of failure of its information technology systems.  

 Model risk means the risk that a bank uses an incorrect 
model in the risk management 

 Operational risk management (ORM) 

 



4. Operational risk management 

Main factors of operational risk 

45 
Source: Teplý, P. (2012): The Application of Extreme Value Theory in Operational Risk 
Management. Journal of Economics, 60(7):698–716. 



4. Operational risk management 

Operational risk peculiarities 

46 
Source: Chalupka, R., Teplý, P. (2008): Operational Risk and Implications for Economic Capital – 
A Case Study. [IES Working paper, No. 17/2008.] Praha: Charles University, IES FSV. 



4. Operational risk management 

Reasons for past attention on ORM  
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 Past OR losses 

 Barings Bank in 1995  ($1bn, Nick Leeson), Daiwa Bank 
in 1995 ($1.1bn), Sumitomo Corporation in 1996 
($2.9bn) CSOB Bank in 2000 ($53m), Busan Savings 
Bank in 2011 ($4.3bn) 

 Recent OR losses/rough traders in banks 

 Jerome Kervile in SOGE in 2008 ($7.3bn) 

 Kweku Adoboli in UBS in 2011($2bn) 

 ‘London Whale’ in JPMorgan in 2012 ($2bn) 

 Ponzi schemes 

 Mr. Bernard Madoff in 2008 ($65bn) 

 Sir Allen Stanford  in 2009 ($8bn)  
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4. Operational risk management 

Example of failed ORM in JPMorgan= 
London Whale 

Source: http://morningbull.canalblog.com/archives/2012/05/16/24271613.html 

 

http://morningbull.canalblog.com/archives/2012/05/16/24271613.html


49 

4. Operational risk management 

Example of Ponzi Planet = Bernard Madoff 
inspired by the US social security system  

Source: http://normanhooben.blogspot.com/2008/12/madoff-made-off-with-billion.html 
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4. Operational risk management 

Reasons for future attention on ORM  
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1) information systems and technology  

(cloud banking) 

2) the increasing wave of mergers and 
acquisitions 

3) emergency of new financial instruments 

4) the growth of electronic dealing 

5) compliance with Basel II  

 

Source: Teplý P. (2010). Operational Risk, Economic Capital Modeling and Black Swans, International 
Conference on Business, Economics and Tourism Management, Singapore, 27.2.2010 



The rising role of information 

51 Source: Oliver Wyman (2013). A money and information business 

4. Operational risk management 



Cloud banking model and cyber risk 
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4. Operational risk management 

Source: https://stebok.net/interesnoe/18289-kartinki-bank-18-foto.html 

 

Source: https://stebok.net/interesnoe/18289-kartinki-bank-18-foto.html 

 

Source: 
https://www.majorgeeks.co
m/news/image/8472.html 

 

Source: 
https://www.bsbs.co.uk/service-
itstrategyreview.html 

 

Source: https://nld.com.vn/tin-tuc/kaspersky-bi-tan-cong-mang-
trong-thoi-gian-dai-20150611174223494.htm 
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How will cloud baking will affect 
banks’ risk management? 

53 

 Traditional bank model:  
credit risk 

 

 

 

 Future cloud banking model: 
operational risk 

4. Operational risk management 

Source: https://stebok.net/interesnoe/18289-kartinki-bank-18-foto.html 

 

Source: https://truedemocracyparty.net/2016/11/fractional-reserve-
wars-part-2-the-empire-strikes-back-with-blockchain-central-
bankers-want-digital-currency-digital-slavery -total-control-of-you/ 
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4. Operational risk management 

Basel II distinguishes three main 
approaches to ORM  

54 
Source: Chalupka, R., Teplý, P. (2008): Operational Risk and Implications for Economic Capital – 
A Case Study. [IES Working paper, No. 17/2008.] Praha: Charles University, IES FSV. 

1) Basic Indicator Approach (BIA) – regulatory benchamrk 

2) Standardised Approach (SA) 

3) Advanced Measurement Approach (AMA) – see a 

case study below 
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5. Operational risk – a case study 

How to model tail events in ORM? 

56 

Source: 
https://www.compliancebu
ilding.com/2010/02/16/the
-economist-special-report-
on-financial-risk/ 
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5. Operational risk – a case study 
Separate a data set into Body and Tail and then 
provide modelling in these two parts separately 

57 

Source: Author 



5. Operational risk – a case study 

Case study on Advanced Measurement Approach (AMA) 

58 
Source: Teplý, P. (2012): The Application of Extreme Value Theory in Operational Risk 
Management. Journal of Economics, 60(7):698–716. 



5. Operational risk – a case study 

Summary of results 

59 

Notes: * As % of gross banking income (vs. regulatory benchmark 15% of gross banking income under the BIA) 
** EVT = Extreme Value Theory, *** The Probability Weighted Moments 
 
Source: Teplý, P. (2012): The Application of Extreme Value Theory in Operational Risk Management. Journal of 

Economics, 60(7):698–716. 

Body Tail Statistical fit 

Capital 
estimate* 
 (99.9%) 

Exponential Exponential very poor 2.7% 

Gamma Gamma very poor 2.1% 

Lognormal Lognormal poor 2.0% 

Log-logistic Log-logistic poor 9.5% 

GH 
distribution GH distribution poor >100% 

Empirical 
sampling 

EVT** (block maxima, 
max. dozen, PWM***) excellent 6.2% 

Empirical 
sampling 

EVT** (block maxima, 
max. 2%, PWM***) excellent 8.2% 
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5. Future of risk management 

Structural trends will 
transform bank risk management until 2025 

61 

1. Continued expansion of the breadth and depth 
of regulation 

2. Changing customer expectations 

3. Technology and analytics as a risk muscle 

4. Additional (nonfinancial) risk types are 
emerging (contangion, model, cyber) 

5. Better risk decisions through the elimination of 
biases 

6. Need for strong cost savings 

Source: McKinsey (2016). The future of bank risk management 



5. Future of risk management 
Trend 3: Technology and analytics as a risk 
muscle 

62 
Source: McKinsey (2016). The future of bank risk management 

I. Big data 

 Today, a vast amount of customer data is available and accessible to 
banks. Faster, cheaper computing power enables banks to leverage 
new information—for instance, granular customer-payment and 
spending behavior, social-media presence, and onlinebrowsing 
activity—in risk decision making 

II. Machine learning 

 The rapid adoption of a new breed of models is offering much 
deeper insights into data. Machine learning identifies complex, 
nonlinear patterns in large data sets and makes more accurate risk 
models possible 

III. Crowdsourcing 

 The Internet enables the crowdsourcing of ideas, which many 
incumbent companies use to improve their effectiveness in certain 
areas (i.e.  application of data science) 



5. Future of risk management 

Trend 4:  Additional (nonfinancial) risk types 
are emerging: contangion risk 

63 
Source: McKinsey (2016). The future of bank risk management 

 Contangion risk is the risk that financial difficulties at one or more 
bank(s) spill over to a large number of other banks or the financial 
system as a whole (i.e. related to systemic risk). 

 Financial and macroeconomic connectedness makes economies, 
corporations, and banks more vulnerable to financial contagion 
Negative market developments can spread to other parts of a bank, 
other markets, or involved parties and can cause a bank’s operating 
environment to deteriorate quickly and significantly 

 Reducing this risk can reduce the bank’s total risk and lower its capital 
requirements, because a bank’s exposure to contagion risk is one of 
the main underlying drivers for its classification as a global systemically 
important bank (G-SIB) and for G-SIB capital surcharges. 

 



5. Future of risk management 

Trend 4:  Additional (nonfinancial) risk types 
are emerging: model risk 

64 
Source: McKinsey (2016). The future of bank risk management 

 Model risk is the risk that a bank uses an incorrect model in risk 
management. 

 Increased data availability and advances in computing, modeling, and 
algorithms have expanded model use. However, errors from suboptimal 
models can lead to poor decision making and increase banks’ risks. 

 Some banks have experienced model-risk-related losses, although most 
of these cases are not reported publicly.  For instance, one large US 
bank had losses of $6 billion, which were partially due to value-at-
risk model (VAR) risk (i.e., lack of modeling experience by the 
operator, no back-testing, and operational problems in the model) 

 Model errors stem from issues with data quality, conceptual solidity, 
technical or implementation errors, correlation or time inconsistencies, 
and uncertainties about volatility. 

 Multiple mitigation strategies: validation, and constant monitoring and 
improvement of the model. 

 



5. Future of risk management 

Trend 4:  Additional (nonfinancial) risk types 
are emerging: cyber risk 

65 
Source: McKinsey (2016). The future of bank risk management 

 Cyber risk means any risk of financial loss, disruption or damage to the 
reputation of an organisation from some sort of failure of its information 
technology systems (i.e. it is part of operational risk). 

 Most banks have already made protection against cyberattacks a top 
strategic priority, as these attacks can have devastating consequences. 
This is partially due to the banks’ heavy reliance on software, 
systems, information technology (IT), and data, but also to the 
fact that that these attacks would risk not only the banks’ operations 
but also confidential customer data.  

 Given the current geopolitical context and its likely evolution, we expect 
cybersecurity only to increase in importance and require an even 
greater deployment of resources at the individual-institution level, as 
well as much greater cross-industry and industry-government 
collaboration. 

 
Source: https://nld.com.vn/tin-tuc/kaspersky-bi-tan-cong-mang-
trong-thoi-gian-dai-20150611174223494.htm 
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5. Future of risk management 

Case study of McKinsey: Banks need to start 
transforming their risk functions through 
initiatives 

66 
Source: McKinsey (2016). The future of bank risk management 

Initiative 1: Digitization of core processes 

Initiative 2: Experiment with advanced 
analytics and machine learning 

Initiative 3: Enhanced risk reporting 

Initiative 4: Balance-sheet optimization 

Initiative 5: Putting the enablers in place  

 Shift the risk function’s recruiting focus 

  Create data infrastructure 

  Enhance risk culture 

 



 

Reading for the this lecture 
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 Chapter 9/Banking and  
Management of Financial 
Institutions 

Chapter 4/Principles of risk 
measurement and risk management  

Source: https://www.megaknihy.cz/odborna-naucna/195343-
bankovnictvi-v-teorii-a-praxi-banking-in-theory-and-practice.html 

 

Source: http://clipart-library.com/clipart/887869.htm 

Source: https://www.passeidireto.com/arquivo/6676804/the-
economics-of-money-banking-and-financial-markets-7th 
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