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Definition  and process

Risk Management meets Open Source

Result Analysis

Data Import/ Access Data Calibration Calculations

Reporting

Data Management throughout the process

A Result analysis: interactive exploration of results by freely composing
charts and tables

A Reporting: presentation of results in a fixed templates and defined
output media ( pdf, xls, html) containing charts and tables

A Result analysis and reporting may show the necessity for a
recalibration
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Risk Management meets Open Source

Motivation and Goals

Motivation T reduce operational risk and boring work

AnTwo spreadsheets with 15,000 cell s w
Numbers were rounded off to whole dollars. But the inflation

multiplier, which should have been 1.06, became 1.
Aunderestimated by $36 milliono

ANl t was | i t-&and-gpdste grroran an kxtel spreadsheet that
we did not detect when we did our fir

Afinancial |l oss $24 milliono

Goals

spend your time on result anal ysi s ¢

auditability and process integration
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Solutions should ...

|

Risk Management meets Open Source

1. Enable team work
A Data calibration and result analysis is normally done in a team.
A A solution should therefore highly support team work.
A Multi -user and concurrent access is essential.

2. Smooth integration

A Focus on real actuarial work which shouldn't consist of copy and
paste data.

A Based on broadly used database integration.
3. Avoid lock -ins

A Look for a generic solution independent of operating system,
database and reporting product.
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Problems to Solve: Interaction Zone

|

Risk Management meets Open Source

A Where do we need interactive result exploration?
A drill down, slice and dice
A charts, tables
A Where do we need customization of fixed reporting templates?

A What combination/arrangement of key figures is required?

A Discuss typical elements of
A CRO report
A chief actuary report

A use cases for result analysis
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Capital EAGLE & QIS4 study (1) . 1

Risk Management meets Open Source

The move to an economic balance sheet

Solvency | balance sheet QIS4 balance sheet
400, 400,
350 350
3001 300
250 112 250 187

200 200
150 150
100/ 100/
50 50
0 : : 0

Assets Liabilities Solvency | Assets Liabilities QIS4 capital

capital req. requirement

M Investments Liabilites M Available capital M Capital requirement M Investments M Best estimate Market value Available capital B SCR

margin

Solvency ratio : Solvency ratio :

112/70 = 160% 186/187= 99%
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Capital EAGLE 6 QIS4 study (2) . I

Risk Management meets Open Source

QIS4 risk capital (SCR) before reinsurance

250
0 —
200 8 30
14

1501
100

165
50

NLUW risk  Healthrisk  Marketrisk  Default risk Op.risk  Diversification ~ SCR

Underwriting risk is by far the main driver of the

poor solvency situation
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The standard formula and internal models . 1

Risk Management meets Open Source

full internal model

partial internal model

undertaking specific
standard formula

standard formula

simplified
standard
formula

QIS sheets PillarOne
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Impact

PillarOne i

of reinsurance

In the QIS

L mkt

L Mkt e

Mkt

conG

Source: QIS4 Technical

Result analysis and reporting
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Specifications

. |

— Health LT Life mark

| Accident & | Life Life
Health - lapse lang
— Health - Life ., Life .
— Life 4 Life .,

= adjustment for the risk -mitigating
effect of future profit sharing
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Impact of reinsurance ; I

Capital EAGLEOs Reinsurance progr a

Various reinsurance programmes for Capital EAGLE

Peak risk cover GEELGRIN)
A Pure non -proportional covers with high first loss retentions

Pure non -proportional cover (NP)
A Pure non -proportional covers with low first loss retentions

MTPL quota share and NP cover (MTPL50+NP)

A Quota share in motor third party liability to improve diversification and
non - proportional cover of the retention with a low first loss retention

A Pure non -proportional cover with low first loss retentions in the other
classes

Quota shares and NP cover (AlI50+NP)
A Quota shares in all classes
A Non - proportional reinsurance cover for retention
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Impact of reinsurance W‘I

on Capital EAGLEOs risk capital

In comparison with the PeakRisk programme ,the NP programme
improves the risk situation , but underwriting risk capital is higher

\ 4

QIS4 risk capital (underwriting ) after
200_ reinsurance programmes
160 |
146~ 112 120
120 87
100 |
80 | 60
60 |
40 |
20 |

No reins. PeakRisk NP MTPL50+NP All 50+NP
QIS4 capital requirement (SCR NL)

Reinsurance can improve the capital situation in the Q1S4 model
The required solvency level can therefore be achieved and managed

The limitation on recognition of reinsurance in the model makes its use for
capital management purposes more difficult
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Impact of reinsurance . ‘I
on Capital E A GL Ersk capital (partial model)

Comparison  of effect on risk of the four reinsurance programmes

Probability density function (Gauss kernel estimate) Risk capital
No reinsurance:
U133m
PeakRisk :
o u53m
- NP:
U49m
MTPL50 + NP:
0.0000000 - u36m
o 100,000,000 200,000,000 300,000,000 400,000,000 500,000,000 600,000,000 700000000 800000000 A”50 + NP
values P
u24m
m— NO reins . PeakRisk NP MTPL50+NP AlI50+NP
02.04.2009 15
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Impact of reinsurance ; l
Comparison  of reinsurance  effects (1) | U

Risk capital
200 - 187
177
150 - 136 143
110
_— 102 97
81
72
59
) I I
0 T I
No reins. PeakRisk MTPL50+NP AlI50+NP
QIS4 - standard approach B QIS4 -partial internal model
} Stochastic modelling produces more plausible results
nAI I Moatee Wreng ! O

George E. P. Box ( british statistician , * 1919 )
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Impact of reinsurance ; I

Risk Management meets Open Source

Comparison of reinsurance effects (2)

Changing the solvency ratio using reinsurance programmes
350 - 318
. 300 o
*§ 250 229
200 182 191 170
>
e 150 - 137 130
< g9 105
= 100 -
(@]
0
No reins. PeakRisk NP MTPL50+NP AlI50+NP
QIS4 - standard approach M QIS4 -partial internal model

By efficient use of reinsurance, we can be even stronger than we were,

without the need for a capital increase and even under Solvency Il
the company will still merit the name AnCapital EAGLE
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Risk Management meets Open Source

Summary
of the comparative analysis

A Quantitative models help provide a better holistic view
of an insurance company & risk situation

A An important factor is the effect of reinsurance
on underwriting  risk

A A standard model often fails to depict underwriting properly
because of the heterogeneity of insurance portfolios

A This shortcoming is further aggravated by the availablity
of tailor -made reinsurance solutions

—~—————

Due to the complexity of individual business models ,
guantitative (partial) internal models will be needed
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Current Possibilities In PillarOne  Applications

|

Risk Management meets Open Source

Both applications may be run in a standalone or in server mode on
Windows, Mac and *nix. Parameters and result data can be kept in
any common database like MS SQL, mysqgl, db2, MaxDB (SAP), Oracle.

Reserving
Diagnostics
Comments
RiskAnalytics
Flexible result analysis on aggregate and iteration data

One example report created with JasperReports. Any product can
be used that can be connected to a database.

External evaluation connecting your statistical tool to the database
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Problems to Solve: Interaction Zone
Challenges in result analysis and reporting

A Discuss typical result exploration steps/processes

A What are the most difficult or time consuming elements in the
reporting process?

A User groups of result exploration and reporting
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Risk Management meets Open Source
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Thank you for your attention.

|

Risk Management meets Open Source

Norbert Kuschel, PhD, Munich Re
Stefan Kunz, Intuitive Collaboration




Appendix 1

Capital EAGLE and stochastic modells




A brief description of Capital EAGLE (Al)

Underwriting figures for Capital EAGLE

sample companyos portfolio

Total premium:

Motor liability
13% Other motor
Personal accident
Property
B Motor liability Other motor
Pers. accident M Property Combined ratio:
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Risk Management meets Open Source

U413m

0u189m
u97m
u54m
u73m

99.95 %

02.04.2009
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A brief description of Capital EAGLE (A2) " l

Risk Management meets Open Source

Investment structure of Capital EAGLE

Investment structure

Investments : 0314m
3%
Real estate 056m
16% Participations u9m
Other 0249m
of which equities : u38m
of which bonds 0204m
Real estate B Participations

B Other investments % invested in equities :12.1 %

B Bonds Equities

Miscellaneous
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A brief description of Calital EAGLE (A3)

|

Risk Management meets Open Source

Capital E A GL Eldaknce sheet

Assets Equity & liabilities

Real estate Equity

Participations Liabilities

Other
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Capital EAGLE & QIS4 study y I

Risk Management meets Open Source

Underwriting risk capital for non - life before reinsurance

250 -

200 7 ﬂ

150 |

100 |

50 |

Pr.& R Risk. Cat. Risk Diversification NL uw Risk

A major part of the underwriting risk results from

the catastrophe exposure
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Risk measures in the model used (Al) . I

Risk Management meets Open Source

Generation of a loss distribution for our sample company

Loss distribution Loss distribution:

Expected value Generated by multiple
calculations of the stochastic
model (total claims)

Expected value:

The average result derived
from the multiple running of
the model

Probability

Loss

The loss distribution is derived from multiple runs of the

loss simulation in our model.
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Risk measures in the model used (A2) . I

Risk Management meets Open Source

Definition of risk capital (according to the QIS)

Loss distribution 99.5% quantile

Expected value 99.5% quantile Value exceeded in one out of
200 cases
(if losses are divided into 200
equal parts, the 99.5%

quantile is the threshold

value of the 200th part)

Risk capital:

Probability

In this model the difference
between the 99.5%  quantile
and the expected value

Loss

Definition: The risk capital is the deviation

of the 99.5% quantile from the expected value.
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Risk measures in the model used (A3) . I

Risk Management meets Open Source

Underwriting risk capital for new and existing business

Aggregate loss distribution (gross) Overall loss distribution
327 460 Expected value :
0327m
133
99.5 % quantile :
0460m
>
= Risk capital :
2 u133m = G(460 T 327)m
o
0 100 200 300 400 500 600

Losses (um)

According to the model chosen and the risk definition described,

Capital EGALEOs Ui3Bns k capit a
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Risk Management meets Open Source

Comparison  of the effects produced wusing the
stochastic  model: Underwriting risk capital

NonLife Underwriting Kapital (SCR ) Partial modell

180 -
160 -
140 - 36

120 -
100
80 -
60 -
40 -
20 |

7 New and existing | Reserve risk | Diversification | NL UW
risk

Stochastic modelling of underwriting significantly reduces the

regulatory risk capital requirement
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Comparison of the effects produced using the
stochastic model: Capital requirement (SCR)

Partial model (SCR) without Reinsurance

250 +

200 -+ 0

17
150 -

100 -

50 -

By modelling underwriting stochastically,

the regulatory risk capital requirement can be reduced by

NL uw Risk Health Risk  Market Risk  Default Risk Op. Risk Diversification

SCR
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