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FIGURE 1.1: Notional outstanding amount of exchange-traded derivatives (in $ tn)

Source: Bank for International Settlement (2019) and author’s calculations.
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FIGURE 1.2: Notional outstanding amount of OTC derivatives (in $ tn)

Source: Bank for International Settlement (2019).
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FIGURE 1.3: Ratio OTC derivatives/exchange-traded derivatives

Source: Bank for International Settlement (2019).
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FIGURE 1.4: Number of bank defaults in the US

Source: Federal Deposit Insurance Corporation, Historical Statistics on Banking — Failures &
Assistance Transactions, www.fdic.gov/bank/individual/failed.
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FIGURE 1.5: The huge increase of the number of banking supervision standards

Source: Basel Committee on Banking Supervision and author’s calculations.
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FIGURE 1.7: Minimum capital requirements in the Basel II framework



Handbook of Financial Risk Management

Book Value
of Assets

Surplus

Solvency
Capital
Requirement

FIGURE 1.8: Solvency I capital requirement

Market Value
of Assets

Surplus

Risk Margin

FIGURE 1.9: Solvency II capital requirement



Part 1

Risk Management in the
Financial Sector






Chapter 2

Market Risk
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FIGURE 2.3: Color zones of the backtesting procedure (o = 99%)
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FIGURE 2.15: Convergence of the Monte Carlo VaR when asset returns are skew normal
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Credit Risk
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FIGURE 3.1: Credit debt outstanding in the United States (in $ tn)

Source: Board of Governors of the Federal Reserve System (2019).
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Source: Bank for International Settlement (2019) & author’s calculations.
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Source: Securities Industry and Financial Markets Association (2019a).
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FIGURE 3.4: US bond market issuance (in $ tn)

Source: Securities Industry and Financial Markets Association (2019a).
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Source: Association for Financial Markets in Europe (2019).
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FIGURE 3.37: Probability of default in the KMV model
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Chapter 4

Counterparty Credit Risk and Collateral
Risk

Simulated scenarios
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Simulated scenarios
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Chapter 5

Operational Risk
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Liquidity Risk
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FIGURE 6.3: The liquidity nodes of the financial system

Source: Nikolaou (2009).
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Asset Liability Management Risk
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0.8

0.6

0.4

0.2

0.0

N\ ===+ Lower bound
| \ N @®— Cstimate
\ — — Upper bound
\
| ! A
0 2 4 6 8 10 12

FIGURE 7.7: Estimation of the amortization function S (u — t)



Asset Liability Management Risk

Bullet Constant
1.0
~
~
0.8 SN
° ~
~
~
0.6 So
~
~
0.4 NS
~
~
~
0.2 \\
~
~
0.0 s ‘
0 1 2 3 4 5 6 7 8 9 10
u-t
Exponential
1.0
0.8
0.6
0.4
0.2
0.0
01 2 3 4 5 6 7 8 9 10
u-t

FIGURE 7.8: Amortization functions S (¢,u) and S* (¢,u)

Pure

Liabilities
Assets <

Equity

\

FIGURE 7.9: Relationship between A (t), L* (¢t) and FE (t)

7



78

Handbook of Financial Risk Management

Parallel shock

200
150
100

50

===-Down

=50

—100

15 20

25 30

Maturity (in years)

-150

Rotation shock

— Steepener
=== Flattener

o 10 15 20 25 30
Maturity (in years)

200
150
100

50

Short rates shock

—Up
===-Down

0
=50

~1004 /
’

—-150¥

5 -0 15 20 25 30

,» Maturity (in years)

FIGURE 7.10: Interest rate shocks (in bps)

Parallel shock up

-

-
——
-

Steepener shock

5 10 15 20 25 30

Maturity (in years)

Flattener shock

10 15 20 25 30
Maturity (in years)

Short rates shock up

= Initial yield curve

2 ===- Stressed yield curve (EUR)
== Stressed yield curve (EM)
0 0
0 5 10 15 20 25 30 0 10 15 20 25

Maturity (in years)

30
Maturity (in years)

FIGURE 7.11: Stressed yield curve (in %)



Asset Liability Management Risk

Items at amortized cost Items at fair value (MtM)
A A

Idiosyncratic credit spread
Administered rate Credit margin

Market credit spread

gd4dsD

Funding margin Market liquidity spread

Market duration spread

Funding rate

IRRBB

Reference rate .
Risk-free rate

dd4Y941

e.g. bonds or

e.g. consumer loans | e.g. corporate loans . - i
interest-earnings securities

FIGURE 7.12: Components of interest rates

Source: BCBS (2016d, page 34).

A = 0.1 (10 years) A = 0.5 (2 years)
1.0 1.0
0.8 0.8
0.6 0.6
o4r S aeemmmTT o4t [ 77
e ’
- ’
0.2 o 0.2,
-
Cd
0.0 0.0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
u-t u-—t
A = » (today)
1.0
08
—p = 1007
0.6 -=p = 507
---------------------- -0 = 0%
0.4
0.2
0.0

0 2 4 6 8 10 12 14 16 18 20
u-t

FIGURE 7.13: Sensitivity of the customer rate with respect to the market rate



80 Handbook of Financial Risk Management

120 1
ol @ NIl (EaR 57)
B NIl (EaR 50%)
B NIl (EaR 95%)
60 |
30 |
0
730 -
~60
1 2 3 4 5 6
Months
FIGURE 7.14: Earnings-at-risk analysis
5.0
4.5
4.0 |
N L
™
C
< 35}
=
= I
3.0}
2.5
2.0 L HHIIEEma i i aaanememmainninnnanminiiig

1985 1990 1995 2000 2005 2010 2015

Year
FIGURE 7.15: Evolution of the net interest margin in the US
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Source: Freddie Mac, 30Y/15Y Fixed Rate Mortgage Average in the United States
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https://fred.stlouisfed.org/series/ MORTGAGE30US, July 24, 2019.
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Systemic Risk and Shadow Banking System

110

100

90

80

70

60

Normal risk
DD = 407

115

110

105

100

85

90

Abnormal risk
DD = 207

50
0.0 02 0.4 0.6

Ratio DD/volatility
O = N NP OO 0O

0.8

1.0 1.2

Characterization

85
0.0 02 0.4 0.6 0.8 1.0 1.2

of tail risk

Tail risk region

20 40

60 80

Drawdown (in Z)

FIGURE 8.1: Illustration of tail risk

87



88

TLAC

HLA

CB

T2
AT1

CET1

Handbook of Financial Risk Management

1 35%

1.5%

4.5%

FIGURE 8.2: Impact of the TLAC on capital requirements

60

ACoVaR

VaRy(Bank 1) 7~

VaR,(Bank 1) + VaR,(Bank 2) + VaRy(Bank 3)

7 === Bank 2

— — Bank 3
20 | VaR,(Bank 3) ~
d
d
I VaR,(Bank 2) 7
wo Il Il L Il L Il I}
0 25 50 75

p (in %)

100

FIGURE 8.3: Impact of the uniform correlation on A CoVaR;



Systemic Risk and Shadow Banking System 89

FIGURE 8.4: Network structure of the Brazilian banking system

Source: Cont et al. (2013).
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FIGURE 8.6: A sparse network
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Chapter 9

Model Risk of Exotic Derivatives
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FIGURE 9.4: Relationship between the hedging efficiency o (7) and the hedging frequency
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Copulas and Dependence Modeling
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FIGURE 11.1: Example of a bivariate probability distribution with given marginals
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FIGURE 12.1: Distribution function F;., when the random variables Xi,...,X,, are
Gaussian
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FIGURE 13.23: Simulation of a jump-diffusion process



Brownian motion W(t)

0.5

0.0

do 02 04 06 08

-0.5

Reversed Brownian motion W'(1—t)
2.0
1.5

1.0

0.5

0.0

-0.5

0.5

0.0

-0.5

2.0

OO*

Brownian motion W'(t)

ﬁéﬂozﬁﬂlz‘fm j;M{vo

Brownian bridge B(t)

S

]

00 02 04 06 08 1.0

FIGURE 13.24: Simulation of the Brownian bridge Bj (t) using the time reversibility

property

F------

(N e e - - - ——

FIGURE 13.25: Simulation of the Brownian bridge B (t)



FIGURE 13.26: Simulation of the diffusion bridge X ()
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FIGURE 13.34: Computing 7 with normal random numbers
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FIGURE 13.36: Antithetic simulation of the GBM process
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Chapter 14

Stress Testing and Scenario Analysis
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FIGURE 14.8: Failure area of MSCI USA and MSCI EMU indices (daily dependence)
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Chapter 15

Credit Scoring Models
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FIGURE 15.15: Boundary decision of discriminant analysis
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FIGURE 15.33: Transforming a non-linearly separable training set into a linearly sepa-
rable training set
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FIGURE 15.35: An example of decision tree
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