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Preliminary Statements

1. Risk management moto: Si Vis Pacem Para Belum

1. Awareness

2. Prevention

3. Control

4. Mitigation

2. A risk is not a loss.

1. It may never crystallise

2. The caracteristics are assumptions

3. Modelling is not the truth

1. An exact replication of the Univers with mathematics 

is Utopia

2. A model defines itself by its limitations.

4. The couple Risk-Return is fundamental
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KEY REGULATORS AND SUPERVISORS
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Regulatory environment considered
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Regulatory Statements

• Risk Measures in the Regulation:

• Market Risk: VaR 95% historical or Guassian (traditionally). Moving toward Expected Shortfall

• Credit Risk: Percentile at 99% used. LGD is an expected shortfall (spectrum). Usually a logistic regression for the

Probability of Default.

• Counterparty: Expected Positive Exposure (EPE). Gaussian assumption.

• Operational Risk: VaR at 99.9% for the regulatory capital and 99.95-8 for the economic capital. Any distribution could be

used.

• Stress Testing: Stress VaR, etc. A lot more latitude though?

• False Statements?

• Stability of the risk measures when data are not stationary?

• Data sets selected? 5y, 10y?

• VaR non sub-additive – ES sub-additive?

• VaR not capturing tail information?

• Empirical distribution not conservative enough?
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1. For a single kind of risk (univariate): the choice of the level of confidence is not determining, while the

distribution is….?

2. For multiple kind of risks (multivariate): for which combination of distributions is the sub-additivity property

fulfilled ?

• Are the model reliable to evaluate these risk measures?

3. Given that each risk may be modelled considering different distributions and using different confidence

level for the risk measure, what is the impact of the non sub-additivity?

4. Is that more efficient in terms of risk management to measure the risk and then build a capital buffer or to

adjust the risk taken considering the capital we have? (Inverse problem)

5. The previous points are all based on uni-modal parametric distributions, what is the impact of using

multimodal distributions in terms of risk measurement and management?

• How can we combine the various risks to obtain a holistic metric?

• Can we combine various risk measures evaluated at different confidence level?

Problematic

Once applied, is the concept of risk measure still meaningful?
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Risk Measurement in a nutshell
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1. What is the role of the distributions fitted to each factor?

2. What is the impact of the level?

3. What is the interest to use the ES if VaR is subadditive?

4. What is the sense to aggregate risks which are not computed

at the same level

5. What are the objective behind the demands of regulators?

6. Sub additivity? - Conservatism? - Capital?

Though one may wonder……
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Experimentation

• Distributions

• Empirical, lognormal, Weibull, GPD, GH, Alpha-stable, GEV

• Parameterization: MLE, Hill, Block Maxima

• Goodness-of-fit: KS, AD

• Risk Measures

• ES

• VaR

• Spectral

• Distortion

• Data

• Market data (Dow Jones)

• Operational Risk data (EDPM)
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VaR vs ES? 

Table 1

09-14

Table 2

09-11

Table 3

12-14

Univariate Risk Measures - This table exhibits the VaRs and ESs for the height types of distributions considered - empirical,

lognormal, Weibull, GPD, GH, -stable, GEV and GEV fitted on a series of maxima - for five confidence level (90%, 95%, 

97.5%, 99% and 99.9%) evaluated on the period 2009-2014.
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Relationship between VaR and ES
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Spectrum Conundrum……… VaR(X + Y) vs VaR(X) + VaR(Y) 

Gaussian BenchmarkGPD Weibull

Alpha-Stable GEV lognormal Weibull

VaR(X+Y)

VaR(X) + VaR(Y)
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With value….. 
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1. VaR is known to be sub-additive (Degen and Embretchtz, 2007: A risk 

measure ρ(.) is sub-additive if ρ(X + Y) ≤ ρ(X) + ρ(Y):

1. for stable distribution,

2. for all log-concave distribution,

3. for the infinite variance stable distributions with finite mean

4. for distribution with Pareto type tails when the variance is finite.

2. The non-sub-additivity of VaR can occur

1. when assets in portfolios have very skewed loss distributions;

2. when the loss distributions of assets are smooth and symmetric,

3. when the dependency between assets is highly asymmetric, and

4. when underlying risk factors are independent but very heavy-

tailed.

Sub-additive or not?
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HangSend Application:

• The risk is much lower than

the one captured with a 

Gaussian distribution

• The potential regulatory

capital might be lower

• The mitigants/ hedging

strategies can be biased if 

relying on inapropriate

measure

Distortion Risk Measures (2/2)
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 Spectral measure is "a kind " of aggregation (EX : ES) . It provides a 

value. The aggregation can have no sense (role of the confidence level 

p.

 Thus the use of several confidence levels pi ; i = 1;…; k allowing to have

a spectrum representation of the risk measure (VaR or ES) could be

interesting.

 The limited approach proposed by the regulator which mixes distribution 

and confidence level is questionable: The spectrum of a risk Measure 

permits to appreciate the real influence of the levels for a given 

distribution, to analyse theabrupt changes in the risks and to have a 

clear idea of the changes of the subadditivity property for the VaR.

Spectral measure versus spectrum   
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Spectral measure versus spectrum: ES illustration  
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Interesting Behaviour
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 In all previous approaches, we always work with a

point estimation of the VaR. We know that mainly all

point estimation can be biased.

 A natural way would be to use a confidence interval

around this estimate and to derive another way to

compute the capital charge. We would obtain an upper

bound and a lower bound that could be discussed with

the regulators.

An area as a risk measure and an alert indicator 
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Estimation of the VaR
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An unique realization of X(m) is not sufficient to have a robust risk measure.

Example 1: Fθ is Gaussian



22
Is Regulation Biasing Risk Management?

Example 2: Fθ is a NIG
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Properties of X(m)
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Spatial VaR (Spectrum Stress VaR)

The figure exhibits the construction of the Spatial VaR using S&P 500 data from 01/01/2008 to 31/12/2008. The

abscissa provides the "p"-s at which the VaR estimate (in ordinate) has been calculated. On the left, we present a

truncated axis presenting the "q"-s. Here the Spatial VaR tells us in which range the 97th percentile of the log returns

of the S&P500 is located. For an intuitive understanding of our approach, note that the 98th percentile of the

distribution considered is included in the CI obtained for the estimate of the VaR at 96%.
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Conclusions

• The problem should be discussed in its entirety:

• Risk Measure, Distribution, Estimation, Numerical error, level of confidence should be treated as

a single polymorphic organism

• Complete mis-alignement between Risk Management and Capital Calculations

• Capital calculation: buffer to face materialisation of risk- therefore we assume it happened, the

risk measure is a limit

• Risk Management: try to prevent and mitigate, therefore the risk measure represents an exposure

• The wrong regulation leads to a dreadful systemic risk:

• All the bank adopting the same methodology leads in case of failure to a domino effect

• The current regulation prevents the construction of a hollistic approach


