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Main Problem of EU SII Risk Framework @ PER
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& Main problem of EU Solvency Il Risk Framework existsin
the correlation matrix

Inconsistency of
Combinations

N\

Unboundedness of

» Coefficients
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& Solvency Il of EU Insurance Industry mainly refersto
Basdl |1 of EU Bank Industry.

& Thegreatest difference between these two industriesisthat,
therisk distribution of bank industry is compar ably
asymmetric, whilethedistribution of insuranceindustry is
generally right-skew, especially catastropherisk, which is
severely right-skew and has fat-tail.

® Theoretically, the probability features of risk in insurance
industry lead to no solution under the framework of
correlation matrix.

¥ We have discussed with expertsin Europe about thisissue.
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Scenario under Bivariate @ AR

@ Under bivariate, correlation matrix framewor k wor ks well.
® Hereisan example:

Gppose China only has two areas: Beijing and Tianjin, and here, we \
calibrate the earthquake risk capital.

The result of constructing cat. model for only considering Beijing area is=
99.5% PML=0.15%.

The result of constructing cat. model for only considering Tianjin area is=
99.5% PML=0.12%.

The result of constructing cat. model for considering two areas together
is= 99.5% PML=0.22%.
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Scenario under Bivariate @ PR

& According to theformulagiven by EU SI1 about
correlation matrix, we can compute that the correlation
matrix coefficient of Beijing and Tianjin is0.3194.

¢ =0y, -0} - 0y/ 20,0,
c=cdl12 12 —all 12 =2 12 J2041

& Hereisthe correlation matrix:

Beijing Tianjin
Tianjin 0.3194 1
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Scenario under Multivariate @
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& Under multivariate, correlation matrix framework causes

inconsistency.
® Hereisan example:

@ppose China only has three areas: Beijing, Tianjin and Hebei, and here,\

we calibrate the earthquake risk capital.

99.5% PML=0.15%.
99.5% PML=0.12%.

together is: 99.5% PML=0.22%.

N

The result of constructing cat. model for only considering Beijing area is:
The result of constructing cat. model for only considering Tianjin area is:

The result of constructing cat. model for considering Beijing and Tianjin

W
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Scenario under Multivariate @

AR
CHINA RE P&C

& Continuethe example:

-

99.5% PML=0.10%.
together is: 99.5% PML=0.20%.
together is: 99.5% PML=0.18%.

Hebei as a whole is: 99.5% PML=0.34%.

N

The result of constructing cat. model for only considering Hebei area is:
The result of constructing cat. model for considering Beijing and Hebei
The result of constructing cat. model for considering Tianjin and Hebei

The result of constructing cat. model for considering Beijing, Tianjin and

~
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@ Correlation matrix of thethreeareasis:

Beijing Tianjin Hebei
Tianjin 0.3194 1 0.3333

® If weusethiscorrelation matrix to compute the total risk
capital for thesethree areas, theresult is0.272%, which is
not equal to 0.34%, result of cat. model. Therefore, these
two methods are not consistent.

® Theoretically, inconsistency hereleadsto no solution.
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& Currently, our solution to Inconsistency is: instead of
relying on the presumed distribution, to minimize
weighted-M SE.

¥ Inthisformula, wis based on whether theareaisKey
Zonein cat. model or not.

& Inthisway, weensureto fit VaR in high-risk area more
reasonable, and moder ately compromise thefitting of VaR
in low-risk area.

@ Difference still exist between the result of this method and
therealistic result of cat. moded!.
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Unboundedness of Coefficientsof EU Sl Risk
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¥ EU Solvency Il treatsVaR asthe valueto measurerisk.
Because VaR isunqualified of subadditivity, correlation
matrix coefficientswould be greater than 1.

® Hereisan example:

Suppose China only has two areas: Shaanxi and Gansu, and here, we \
calibrate the earthquake risk capital

The result of constructing cat. model for only considering Shaanxi area is:
99.5% PML=0.35%

The result of constructing cat. model for only considering Gansu area is:
99.5% PML=0.90%

The result of constructing cat. model for considering Shaanxi and Gansu
together is: 99.5% PML=1.30%

-
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& According to theformulagiven by EU SI1 about
correlation matrix, we can compute that the correlation
matrix coefficient of Beijing and Tianjin is 1.2024.

c=g12 12 —all 12 —ai2 12 201 5i2

® Hereisthecorreation matrix:

Shaanxi Gansu
Gansu 1.2024 1
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Unboundedness of Coefficientsof EU Sl Risk R FER
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& Problem: Why could correlation coefficients be greater
than 1?
® Interpretation: Hereisan exampletoillustrate this
problem.

Earthquake Code Shaanxi Gansu
o w0030
2 200 150 350
w0 e o0
4 400 500 900
VARTS6 %0 50 90
Here, the correlation matrix coefficient of Shaanxi and Gansu is 1.5666.

This example illustrate the fact that, use VaR to measurerisk do not
satisfy sub-additivity.

Two Areas

®
:
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Techniques of China C-ROSS catastrophe risk @ AR
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& Correlation matrix of EU SlI isonly meaningful in
statistics. But the real force to connect risksin different
areasis catastrophe events. Therefore, we no longer
adopted the statistical correlation matrix, instead, we
adopt catastrophe events with specific physical significance.

& Wecall thismethod to address correlation Event-linked
Dependency M ethodology.
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Techniques of China C-ROSS catastrophe risk @ PESR

@ Hereisan example:

@pose China only has three areas: Beijing, Tianjin and Hebei, and h&
we calibrate the earthquake risk capital

From the catastrophe model, we can derive the table as above,
including every catastrophe event.

Year Earthqua  Beijing Tianjin Hebei Three
ke Code Areas
2 0002 300 30 400 730
3 0002 300 30 400 730

_/
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Techniques of China C-ROSS catastropherisk @ PR
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@ording to previous table, we can convert it into annual loss table,\
and then directly compute the corresponding VaR.

Year Earthquake Beijing Tianjin Hebei Three
Code Areas

2 0002 300 30 400 730
4 0 0 0 0
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@ Event-linked Dependency framework is better than Correlation
Matrix framework

@ Continuethe previous example, if we keep using EU S| correlation
framework, we need to compute VaR of every two areasfirst:

Year Earthquake Code Beijing + Tianjin Beijing + Hebei Tianjin + Hebei
2 0002 330 700 430
4 - 0 0 0

& Computethe correlation matrix:
¥ Based on the correlation matrix, domestic Var 75% is 723.74, lessthan

the right-value-ef-730:

Beijing Tianjin Hebei

Tianjin 0.1483 1 0.1863
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Techniques of China C-ROSS catastrophe risk @ AR
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& Event-linked Dependency framework succeedsin
addressing the problem under correlation matrix
framework

No more inconsistency

of combinations
N

‘No more usage of
} correlation matrix
E‘ . coefficients
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