Institute
and Faculty
of Actuaries

|
K

SN T 20 { :20
LERTTTA RES

What does internal model validation

mean for the business?
Tom Durkin, LCP
Michael Hosking, Catlin

19 May 2014



In the next 40 minutes we will share ...

5 valuable things you get from validation
5 things you can do tomorrow
3 things on the validation wish list

Emerging themes from Lloyd's

19 May 2014



5 valuable things you get from validation

| 1. Reduced errors - 2 ey
fail criteria
* Model implementation - Hard work, but really
valuable if “signal to noise”

 How results are used o
IS right

* Upping the game * Reduces arm-waving
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5 valuable things you get from validation

I = == = I

3. Improved model 4. Regulatory
governance relationships
+ Writing down the “why” * Optimise model approval
* Modellers working alone - Demonstrate effective
IS no longer good enough model risk management

»  Audit framework » Build trust
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5 valuable things you get from validation

5. Enhanced
communications

» Wider audience
» Break down silos

 Training “for free”
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Views from over half Lloyd’s market

example
dependencies

processes |deal
ass/fallhlqhhqhted regulatory
expert e"n?j?%?ee"t o key challenges
experience
diﬁerentl ’
team ranqecljnternal Olr‘:SpulI'tz p rOCeSS
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managementchallenge ... scenario
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effective
approach

Source: LCP internal model validation survey 2013/14
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Views from over half Lloyd’s market
4 I
“Business drives the
model; the model does
not drive the business”

N L

/“Engagement in “Validation should
model use 1s be collaborative
engagement in rather than

validation” confrontational”
Jadato y \confrontational’

Source: LCP internal model validation survey 2013/14
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Dependencies 54%
Timing and resources 43%
Pass/Fail criteria 32%
Expert judgement 29%

Governance and use test 21%

External models 18%
Communication
Independence

Source: LCP internal model validation survey 2013/14
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5 things you can do tomorrow
(aka the validation utility belt)

19 May 2014
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The validation utility belt

1. Testing framework “laser”

Eradicates unnecessary work

Focus on interpretation of results

Consistency between tests

Difficulty rating: ***%%

19 May 2014
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XYZ Managing Agents - Syndicate 000 Internal Model Calculation Kernel Validation

Internal Model Calculation Kernel Validation Catastrophe Risk CR2
Wodel Component: Catastrophe Risk The simulated distribution of catastrophe claims is based modelled catastrophes during 2013 (accident date between time 0 and time 1)
WModel version: V4.5 (released 6 July 2012) The retum periods set out below refer to the modelled distribution of aggregate catastraphes, nat the return period for each specific named event
Parameterisation date: 31 December 2012 The RDS data used are the gross estimates for 2013 accident year
Validation Cycle August 2012 (cycle 3) . . . S— . .
. . - D 3 Total gross claims Implied percentile from 2013 Distribution of ultimate claims from catastrophes
est ID: CR2 Single event Realistic Disaster Scenarios s 5 tastrophe distributi c di f iod imulated by the Kernel for 2013
Test category: Benchmarking based on 2013 businss plan rom scenario catastrophe distribution, Corresponding return perio simulated by the Kernel for
simulated by Kernel Total gross claims from
Test prepared by Anne Actuary - Head of Capital Modelling Flarida Windstrom - [RDSZ] - Miami-Dade 1in 30 years catastrophes simulated for .. Corresponding
Peer Reviewer- John Smith - Deputy Underariter California Earthquaks - [RDS4] - Los Angeles . 1in &7 years 2013 accident year return period
Independent Reviewer: Andrew Jones - Senior Underwiter Terrorism - [RDSA4] - Exchangs Place : - Tin 3 years
New Madrid Earthquake - [RDS6] - RDS Event g 1in 3 years Tin 1 years
Purpose: To test whether the calculation Kernel is producing UK Flood - [RDS61] - RDS Event Tin 1years 1in 2 years
a distribution of catastrophe losses that is Japanese Typhoon - [RDS13] - Isewan 1in 2 years 1in 4 years
sufficiently extreme when benchmarked against Japanese - [RDS9] - RDS Event . 1ind years 1in 10 years
Lloyds Realistic Disaster Scenarios (RDSs) 1in 20 years
1in 100 years
Double event Realistic Disaster Scenarios 1in 200 years
from scenarios bution, rresponding return period
conv £m mulated by Kemel
Description: For a selection of RDSs, calculate the implied ;""’” dEVTN’“Ed' [RDSA"Lb’;;““'SEE‘ _“’g‘"ja‘“’m and 1in 88 years
percentiles from the simulated catastrophe loss C“‘”{ a ‘g E‘h""” "([ RD]S'A ‘EL’”"AE E‘ g
distribution. and corresponding rstum periods J:p';n":; arthquake 1[[Rngs]i|;§s oeles an 116 97.8% 1in 45 years
Distribution of gross catastrophe claims simulatedin the Kernel
Return period shown for selected 2013 accidentyear RDS gross estimates
Pass criteria The RDSs should not be more extreme than the 100% ; | .
modelled distribution. Specifically N
+ Single event RDSs should have a return 1 99.5%
period of no more than 1 in 75 years: 1 loss (1in
+ Double event RDSs should have a retum 1 200 year
period of no more than 1in 100 years; | event)
1
Result of test PASS - the RDSs are not more extreme than the 80% 1
Anne Actuary modelled distribution

California Earthquake'
- [RDS4] - Los Angeles!
(1 in 57 year event)!

]

Head of Capital Modelling
All single event RDSs have a return period of less
than 1in 60 years. All double event RDSs have a
return period of less than 1 in 90 years

T
1 1

I 1 1

I 1 1

| [} [}

I 1 1

1 1 1

I 1 1

I 1 1

I 1 1

I 1 1

I 1 1 1

Result of peer review. PASS - | agree with the test result 80% ! ! ! !
John Smith ° T T I I
Deputy Underwriting 2 I 1 1 1
g [ 1 1 1

c I 1 1 1

@ I 1 1 1

o [ 1 1 1

Result of independent review: Independent review not required, as peer reviewer 40% 1 1 1 1
/S\S:‘r;wUJ:dn;:wm agrees with the test result Florida Windstorm - | ! I Two Events - [RDS41] - North- !
[RDS2] Miami-Dade (1in | ! | East Windstorm and Florida 1

30 year event) | 1 | Windstorm - [RDS$2] - Miami- 1

1 1 1 Dade (1in 88 year event) 1

I 1 1 1

Improvements for next Include comparison against a larger range of RDS 20% : : : :
validation cycle scenarios X . . .
Consider refining the pass criteria to increase the | ] ] ]

strength of the test 1 ] 1 ]

I 1 1 1

I 1 [} 1

1 1 1 1

0% ‘ :
0 50 100 Lossin £m 150 200
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Standardised test schedules

EENN I . S S S S D B B B B B D B B B S e S S S S S S S S . ..
XYZ Managing Agents - Syndicate 000 Il Model C; Kernel Validation

Internal Model Calculation Kernel Validation atastrophe Risk CR2
Mods! Companent: Catastraphe Risk @ simulated distribution of catastrophe claims is based modslled catastraphes dunng 2013 {accident date betwsen time 0 and time 1)
Model version: w5 (released 6 July 2012) @ return periods set out below refer to the of aggregate . not the retumn period for each specific named event
Parameterisation date: 31 December 2012 e RDS data used are the gross estimates for 2013 accident year
Validation Cycle: August 2012 (cycle 3}
Test ID- CR2
Test category. Benchmarking 2 E
Test prepared by- Anne Actuary - Head of Capital Modelling Florida Windstrom - [RDSZ] - Miami-Dade 1in 30 years
Peer Reviewer John Smith - Deputy Undenwriter ;’“""{"‘3 5[3;""'5‘]"1““5‘] - :‘ Angeles ‘1‘“5;3'“"
I nt . . rwriter ertorism - [RDS44] - Exchange Place ¥ in 3 years
Independent Reviewer Andrew Jones - Senior Undennriter Mew Madrid Earthquake - [RDSE] - ROS Event 1in 3 years
" . UK Flood - [RDS51] - RDS Event 1in 1yesrs
Purpose To test whether the calculation Kemel is producing
a distribution of catastrophe losses that is Japanese Typhoon - [RDS13] - Isewan . 3 1in 2 years
sufficiently extreme when benchmarked against Japanese Earthquake - [RDS9] - RDS Event 1in 4 years 90% 1in 10 years
Uloyds Realistic Disaster Scenarios (RDSs). 1in 20 years
1in 100 years

1in 200 years

ding return

Two Events - [RDS41] - Noth-East Windstorm and
Flarida Windsterm - (RDSZ] - Miami-Dade
Calfornia Earthquaks - |RDB-I]

l

l

l

l

l

l

I The same layout |[|_inem—
[§ for each test:

| = Purpose I

It = Responsibility [T
l

l

l

l

l

l

l

IL

Description: 1in 88 years

For a selection of RDSs, calculate the implied

Tailored for each test, including:
= Supporting analysis
» Tables

Charts

Helpful commentary

= Summary of il
results 0, =

&

3 1 1 1 1
I 5 1 1 1 i
a 1 1 1 1
Result of independent review: Independent review not required, as peer reviewer 40% 1 1 1 1
Andrew Jones grees with the test resul Florida Windstorm - | ! | Two Events - [RDS41] - North- !
Seniar Undgruriter I [RDS2] Miami-Dade (1in 1 1 | EastWindstorm and Florida 1
30 year event) | 1 I Windstorm - [RDS2] - Miami- 1
1 1 | Dade (1in 88 year event) 1
II [ 1 ] 1
Improvements for next Include comparison against a larger range of RDS 20% ' ! ! !
alidation cycle scenarios I T ' !
1 1 ] 1
Consider refining the pass crteria to increase the 1 1 ] ]
strength of the test 1 I 1 1
1 1 | 1
I ' 1 ' |
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GROSS OF REINSURANCE [Syndicate]
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‘GROSS OF REINSURANCE [Syndicate]

‘echnical validation dashboard
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The validation utility belt

2. Scenario testing “grapple gun”

- Makes output tangible and meaningful
* Provides a common language

+ Align to risk management

Difficulty rating: ***%%
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Impact (£)

Scenario testing

® 99.90%

® 99.41% ® 99.09% ® 98.91% @ 99.10%

® 99.62%

® 86.96%

Cat Risk & Model Reserve Liquidity scenario  Operational Risk Credit Reverse - Extreme Reverse -
Error 1 Deterioration & Reserve Catastrophe Risk
Inflation Deterioration
Scenario

95.00%

75.00%

55.00%

35.00%

15.00%

- -5.00%

-25.00%

HEN Gross impact B Net impact B Available funds post stress ====Regulatory required capital == MCR @ ERM Model percentile loss

19 May 2014
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The validation utility belt

3. Dependencies “shark repellent”
- Understanding the drivers

 Deters the vicious cycle of expert
judgement

Difficulty rating: *****

19 May 2014
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Validating dependencies using key drivers

Underwriting

cycle

Claims inflation

“Shock” factors H Insurance risk

Claims frequency

Workload strain

19 May 2014 19



Dependency scenario generator vs. copulas

100%
N

%\

o
N

Conditional

exceedance 50%

0% 50 50% 100%

Percentile
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The validation utility belt

4. The “bat line reel” line check
- Simple but easily overlooked

» Helps locate errors quickly

Difficulty rating:

) GAGAGASA

5. Validation “eye goggles”

* Applies the techniques to all
business critical models

 Quality validation throughout

Difficulty rating:

1. 8.6 .8 §*1

19 May 2014
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2. Simple and clear

19 May 2014

1. Bespoke validation
for my firm

3. Faster model results and
validation efficiencies

22



Early stages Developing Developed

_ Back testing
Analysis of change _ _
Input/output _ _ Scenario testing
Risk ranking o
Reasonableness o P&L attribution
_ Sensitivity tests o
Goodness-of-fit Qualitative tests

Benchmarking Risk coverage

Source of table: LCP internal model validation survey 2013/14
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Questions

Expressions of individual views by members of the Institute and Faculty
of Actuaries and its staff are encouraged.

The views expressed In this presentation are those of the presenters.
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