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Motivation

What is and why should we care systemic risk?

• Risk of experiencing events
where financial failures likely to
translate into adverse effects on
welfare in the economy
([ECB10]).

• Relevance in recent crisis

♦ 2008 Financial crisis: BNP
Paribas.

♦ 2010-2012 European
Sovereign Debt crisis:
Monte di Paschi, Anglo
Irish Bank,...
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Motivation

What do we need?

• Identifying SIFI s is a key step in the macro-prudential supervision
([Tri09], [Con17]).

• Need of high-frequency systemic risk measures due to the acceleration
of the financial turmoil phases.

• Features of SIFI s ([LRT14], [Ber10], [RW12], [Ber09], [IBF10])

♦ Too Big To Fail (TBTF )
♦ Too Connected To Fail (TCTF )
♦ Can complex characteristics of the probability distribution

function affect to systemic risk?
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Motivation

The role of higher moments in systemic risk

• ES-based systemic risk measures overlook some stylish facts about
financial returns

♦ Leptokurtic
♦ Skewness
♦ Joint tail dependence

• Black Swan events ([Tal07])

♦ Low probability of occurrence.
♦ Huge effects.
♦ ”Unpredictable”: hasard (tractable randomness, knightian risk)

and fortuit (accidental and unforeseen, knightian uncertainty).

• Ludic fallacy (model risk): confuse model with reality.

• Double bubble: underestimate probability and consequences.
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Motivation

What do we have so far?

• MES: mean behaviour of firm i given an aggregate shock in the
financial system.

• CES: Absolute contribution of firm i to the returns of the financial
system in case of crisis.

• SRISK: Capital need of firm i conditioned to a long crisis period.

• ∆ CoVaRm|i : Change in the ES of the financial system when firm i
suffers a crisis.
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Literature review MES

Marginal Expected Shortfall

MES [AER12]

MESi ,t(α) =
∂ESi ,t(α)

∂ωi ,t−1

• Measure of exposure of firms to the market in case of crisis (βi ,crisis).

• It is a market risk measure more than a systemic risk measure.
([BCHP13] [BCHP17])

• Systemic and systematic risk are mixed ([GK14], [LR17], [KMSV17])
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Literature review SRISK

SRISK

SRISK [BE16]

SRISKi ,t = [Required capitalisation− Expected capitalisation ]+,

• Inputs: market and accountant data

♦ Common exposure: LRMES.
♦ Size: Market capitalization.
♦ Leverage: Total debt.
♦ Capital requirement ratio. Europe k = 5.5% ([EJR15]).

• Accountant data

♦ Discrepancy problems.
♦ Scarce and only available at a low frequency.
♦ Misleading information for non-banking sectors ([SRS16]).
♦ SRISK highly correlated with the leverage ratio ([SHK16]).
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Literature review CES

Component Expected Shortfall

CES [BD15]

CESi ,t(α) = ωi ,t−1MESi ,t(α)

• Add a size factor to the MES (TBTF ).

• ESm,t(α) =
∑N

i=1 CESi ,t(α).

• Measure of contribution but not dependence. Lack of a benchmark
value in normal times.
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Literature review ∆ CoESm|i

Delta Conditional Expected Shortfall

∆CoESm|i [AB16], [GE13]

∆CoESm|i ,t(β) = CoESm|i ,t(αs , β)− CoESm|i ,t(αn, β)

• Measure of contagion from the firm i to the financial system (TCTF ).

• ∆CoESi |m,t(β) measures the contagion from the financial system to
firm i .

• It is not aggregated unlike CES , SRISK .

• Size is not directly considered.
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Celta CoES

Component Delta Conditional Expected Shortfall
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Celta CoES

Component Delta Conditional Expected Shortfall

Celta CoESi ,t

Celta CoESi ,t(β) = ωi ,t−1∆CoESi |m,t(β)

• Size: TBTF (ωi ,t−1).

• Interconnectedness: TCTF (∆CoESi |m,t(α)) here .

• Considers complex distribution features.

• Obtained from the Expected Shortfall of the financial system.

• Can be aggregated as CES , SRISK .
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Celta CoES

Component Delta Conditional Expected Shortfall

Relationship ESm,t(α)-Celta CoESi ,t

∆ESm,t =
N∑
i=1

ωi ,t−1∆CoESi |m,t(β)︸ ︷︷ ︸
Celta CoESi,t(β)

+ωi ,t−1∆CoResi |m,t(β)


• ∆ESm,t : Change in the Expected Shortfall of the financial system

when a crisis arises.

• ∆CoResi |m,t(β): Ability of the institution to adapt and resist from an
hazard change in the financial market.
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Data

European database

• Source: Datastream

• Period: September 2006
to the September 2016.

• Frequency: weekly basis.

• N: 201

♦ 23.88% Banks.
♦ 37.31% Real Estate

oriented firms.
♦ 9.45% Insurance

firms.
♦ 29.36% Financial

services oriented
firms.
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Results

Rank Correlation

Rank correlation (τKendall) with Celta CoES
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Results

Common SIFI in Top 20

Top 20 SIFIs common with Celta CoES: Student t copula with skewed t marginal assumption
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Results

Celta CoES and CES
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Results

Celta CoES and CES
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Results

Celta CoES and CES
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Results

Aggregated risk measures

Systemic risk measures aggregated by country

Nov06 Aug09 May12 Feb15
0

50

100

%

SRISK as a percentage of the total

 

 

AT
BE
CY
DE
ES
FI
FR
GB
GR
IE
IT
NL
PT

Nov06 Aug09 May12 Feb15
0

5

10

15
x 10

4

A
g
g
re
g
a
te
d
S
R
I
S
K

SRISK in absolute values

Nov06 Aug09 May12 Feb15
0

50

100

%

CES as a percentage of ES of the market

Nov06 Aug09 May12 Feb15
0

0.05

0.1

0.15

D
ec
o
m
p
o
si
ti
o
n
o
f
E
S

CES in absolute values

Nov06 Aug09 May12 Feb15
0

50

100

%

Celta CoES as a percentage of total

Nov06 Aug09 May12 Feb15
0

0.1

0.2

A
g
g
re
g
a
te
d
C
e
lt
a
C
o
E
S Celta CoES in absolute values

Javier Ojea Ferreiro (UCM) Celta CoES May 8th , 2017 24 / 34



Results

Aggregated risk measures

Systemic risk measures aggregated by sector
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Conclusions

Conclusions

• I build a market-based systemic risk measures that gathers TBTF and
TCTF .

• The measure reflects stylish facts concerning financial returns, not
weighted enough in the remaining measures.

• Celta CoES presents high rank correlation with size and
interconnectedness proxies. Similarities in cross-section with CES are
mainly given by the size factor.

• Concerning the SRISK -Celta CoES similarities, they coincide with the
financial crisis while Celta CoES does not undervalue non-banking
sectors.
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Conclusions

Thank you for your attention.
Suggestions, comments, ideas,...
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