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Andrew Hitchcox, CRO Kiln Group 

Embedding the internal model X 

Theme: evidence of the Use Test X 

Introduction: Kiln’s risk profile 

• 5 syndicates: £2 bn of capital under management 

• Short tail speciality commercial GI business: 

– no retail customers, no long-tail casualty business 

– > 80% outside the UK 

• Risk tolerance very much at the 

high end of the spectrum: 

– expect high volatility 

(20% chance break-even or worse) 

– target a high return 

(target: 8% after tax excess risk-free) 

(actual average 1995-2011: 12%) 

• owned by Tokio Marine Group, who have S&P “strong” rating for ERM 

• part of Lloyd’s, but not refer to that today: “as if” stand alone 
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Risk Management Ownership 
of the Internal Model 

Capital 
Modelling 

Team 
 
 
 
 

Actuarial 
Reserving 

Team 
 
 
 
 

IMDF: Internal Model Development Forum, 
including consistency TP IM 

IMGC: Internal Model Governance Committee 
(full sub-committee of the Board) 

Risk 
Management 

Team 
Normal risk 

management 
activities 

 
 
 
 
 
 
 
 
 
 

Test and validate the 
model: 
• Head of RM (JHY) 
• Model Validator (AS) 

SII Actuarial Function Art 48 

SII Risk 
Management 

Function Art 44 

 
 
 
 

Design and implement 
the model: 
• CRO (ANH) 
• SII Analyst (JE) 

Blue box = Kiln dept Green box = SII function Yellow box = SII activity 
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Level Type of usage Supporting 

documentation 

Level 1 formal / strategic 

decisions 

formal reports and 

meeting minutes 

Level 2 medium size projects / 

investigations 

Special interest 

papers 

Level 3 day-to-day ad hoc 

calculations 

calculation results 

and emails 

© 2010 The Actuarial Profession  www.actuaries.org.uk 

Use Test Grid – the 3 levels 

 Will show you many extracts from live documents 
  strong evidence of embedding of the model 



22/11/2011 

3 

Overall documentation in the Use Test Report: 
many uses of the model – Level 1 (formal, strategic) 

Overall documentation in the Use Test Report: 
many uses of the model – Level 2 (ad hoc, projects) 
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Kiln’s Risk Classification System 

- mapping from risk register to Internal Model 

Risk Appetite Framework (extract 1) 

Live Board document 
Submitted 1st Sept 2011 
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Risk Appetite Framework (extract 2) 

 
 

Full EP 
curve 

 

Many 
points of 

PDF 

Designing the ORSA process (1/3): - current capital 

planning and risk reporting cycle to Board / Risk Committee 

Q1 2011 Q2 2011 Q3 2011 Q4 2011 

Head Office 
3-year plan 

2012-2013-2014 

Lloyd’s 
1-year capital 
setting 2012 

Assessing latest risk profile against carried capital (full re-run of capital model) 

1/1 update 1/4 update 1/7 update 

Risk appetite 
review: long 

term ROE, EAR, CAR 

Risk limits setting: 
front office 

triggers for 2012 

(Audit Committee: 
Year-end financials) 
Key risks drill down 

for Directors 

Strategic risk review 
Stress & scenario 

testing (incl reverse 
stress testing) 

Mid level risk 
review for Directors 

Operational risk 
review 

Proposed 
ORSA report(s) 

Comment & timeline: 

• Above = high level output from Risk Management System 

• Most of the above has been in place since 2009 
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Designing the ORSA process (2/3): 
- 3 views of capital (actually 7 flavours!)  

3 views 6 flavours – existing basis, pre SII New basis – post SII 

Regulatory (1) ICA: 99.5% VaR DFB (7)SCR: 99.5% VaR DFB 

Risks to ultimate 1-year emergence 

GAAP reserves Tech provs: disc, RM 

Rating agency (2) ECA: 99.5% VaR DFB * 1.35 No 

(3) 99.9% VaR DFB change 

Economic (4) Buffer: ECA + 80% TVaR DFM No 

(5) HO carry: 99.9% VaR DFB change 

(6) HO allocation: 99% TVaR DFM  

Comment & timeline: 

• All of these results calculated by the same underlying model 

• (1)/(2) in place since 2005, (3) in place since 2007 

• (5)/(6) in place since 2008/2009 

• (4) in place since 2009: capital providers expect rights issue 
every 5 years – consistent with risk appetite 

Designing the ORSA process (3/3): 
- 3-year capital plan: trends + shocks  

Step 1: 

1-year capital calculation: fully stochastic DFA model 

Step 2: 

Chain together 3 consecutive 1-year calculations: trends on volume, exposures, PRI, loss ratios, 

the insurance cycle  financing of preferred path for the business 

Step 3: 

Apply shocks to central capital forecasts  contingency capital planning 

 studies of plan ROE and variability of ROE 

 Solvency risks and opportunities

Strategic risks

level 1
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Unknown / unexpected risks  throw strategy off course  

Strategy 
Annual Capital Plans

Year 1 Year 2 Year 3Solvency risks 

level 2

  
S

tr
a

te
g

ic
 r

is
k
s



22/11/2011 

7 

Regular Model Outputs for management 

• Audit & Risk Committee receive quarterly model output 

• Every quarter management see outputs from the model, 

either standard output or special topics 

• 2 special topics per quarter since 2009: 

Special capital modelling Topics from recent quarters include : 
• Understanding different risk measures: VaR versus TVaR 
• Earthquake risk 
• Dependency structures 
• Mid sized risks (“second top 20”) 
• Large loss (non-cat) exposures  
• Canadian Business: 

• the exposures and capital & profit 
• Cascadia EQ 1/500 numbers 

• Allocation of capital: different approaches 
• Future management actions  

Regular Model Output (standard quarterly) 

Shows many points on EP 
curve for all the key risk 

drivers 
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Reinsurance Strategy Document - overview 

Use of 
the 

Model 

Note: written by reinsurance 
department, not capital 
modelling team  AOR?! 

Reinsurance Strategy Document – specific examples 

Impact of the full 
EP curve; ceded 

ROE 

Tail efficiency  
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Significant specific case studies in 2011: 
- examples of ad hoc capital modelling projects 

~$X00m acquisition April - July 

• An opportunity to write significantly more US XXXXX business – mainly 

Wind & Flood 

• Decision required on which vehicle to write it into – and an understanding of 

additional ROE and Capital required 

• +/-3 week exercise to adjust models and to apply as/if analysis 

Syndicate Merger July - August ~£Y00m 

• A project to understand the likely effect of merging two syndicates  

• Needed to persuade both sets of capital providers 

Syndicate XXX – risk mitigation August - September 

• An initiative to rearrange the risk profile of syndicate XXX 

• A proposed XL RI programme ~$Z00m has been modelled and its affect on 

ROE and Capital analysed 

Serious 
numbers! 

“Use of the model pressure to improve the model” 

Year of 

change. 

Description of Business area and nature of change. Risks identified /changed 

2005 Doubled severity and increased frequency of RMS v5 to reflect post Katrina experience Cat risk – adjustment 

applied to external model 

2006 RMS version 5 to version 6: increased cost of tail losses by 30% to 50%. Cat risk – update from 

external model 

2006 Introduced 20% load to US hurricane frequencies to allow for parameter uncertainty. Cat risk – internal view of 

external model 

2006 Switch from Igloo to Remetrica. Improved reporting and 

input output management 

2007 Large loss modelling: added in notional shock losses, above and beyond actual recorded historic 

experience, based upon a consideration of the probability of RDS style losses. 

Large loss risk – improved 

review 

2007 For surplus assets, i.e. the FAL: added a model of the risk of the currency of the actual FAL not 

being matched with the risk currencies of the ECA. 

FX risk on capital 

2007 Reserving risk: allowed for the probability that, between the ICA submission in September and 

the setting of year-end reserves in December, a hurricane occurs that increases the amount of the 

reserves, and hence the amount of the reserving risk. 

Reserve risk – the forecast 

reserves are volatile. 

2008 All cat exposures: second model comparisons, i.e. review the results of modelling exposures in 

AIR as well as RMS. 

Cat risk – review of 

external model 

2008 Model the impact of potential uncertainty around PRI forecasts. Pricing forecasts are 

uncertain 

2008 Include the impact of an expense run-off provision in the event of a tail loss. Going concern assumption 

in extreme event 

2009 Market risk: the amount of funds available for investment is now linked directly in the model to 

the incidence of large insurance losses, rather than the correlation being achieved by an 

approximate top level assumption. 

Market risk – assets for 

investment are volatile 

2009 807 Property cat XL: scaling factors for forecasting of EP curves calculated at currency level, 

i.e. more granularity than portfolio level. 

Cat exposure varies by 

currency 

Year of 

change. 

Description of Business area and nature of change. Risks identified /changed 

2009 510 Property: Canadian EQ ALM to DLM. Cat risk – improved data 

and modelling 

2009 510 Property: hospitals accounts modelled to reflect layering structures. Cat risk – improved data 

and modelling 

2009 RMS version 8 to version 9: estimate of impact included in final assessment of 2009 quantified 

risk, and full implementation implemented into assessment of 2010 quantified risk by 1st 

January 2010. 

Cat risk – update from 

external model 

2009 Recognition of 50% of reserve surplus. Reserve surpluses emerge 

over time  

2009 All cat exposures: scaling factors for forecasting of EP curves calculated at quarterly level, i.e. 

more granularity than annual level. 

Cat exposure varies by 

currency 

2009 510 energy: scaling factors for forecasting of EP curves calculated by reference to RDS 

numbers, not premiums. 

Cat risk – improved data 

and modelling 

2010 Rebuild of model to standard format – simplification of lines of business into 2 types Control around the model 

2010 Macro developed to build model from an input template Flexibility of the model 

2010 Split of large losses into data driven and additional Transparency of the model 

2010 Split of catastrophes into exposure based, data driven and additional Transparency of the model 

2011  Update to RMS v11 Catastrophe risk update 

2011 Inclusion of technical provision adjustments Update for changing 

regulation 

2011 Review of correlation structure and approach Transparency of the model 

2011 Development of database of model results and related reporting Control around the model 

 

History of 
Changes 

2005-2011 



22/11/2011 

10 

“Use of the model pressure to improve the model” 

Documentation
Ref

Date 

entered
Weakness Description Category Approach

Suggested improvement Complexity 

of Change

Priority Status Owner Notes Project 

reference

Date 

Completed Link to 

Documentation

36 01/01/2011 Allocated Capital One figure for allocated capital based on 

a blend of methods
Investigate

Change Review Capital allocation algorithm and 

risk measures. 3 or 4 risk measured based 

on each risk appetite statement

High Very High Development AH do we need to include this in the database Capital Allocation

3 01/01/2011 Investment rate of return 

modelling simplistic

Currently syndicate level model of 

amount of investments (very simple) 

and a stochastic rate of return 

(extremely simple) Model

Change Update risk parameter to be in line with 

Black rock data.

Receive sign off as part of finance pack

Use LCP ESG

High High On Hold SC 4% adopted, on hold pending tech provisions ESG Development

6 01/01/2011 Correlation matrix difficult 

to review

One large correlation matrix, with many 

factors Model
Change Split matrix into nested series of matrices High High Review TI have sub matrix, but combine into a large matrix 

before input to the model.

Correlation 

Structure
7 01/01/2011 Tail dependence allowed 

for by adjustment of the 

correlation factors only

Simple correlation matrices are used 

where an underlying driver cannot be 

identified. Model

Change Investigate the use of copulas High High Review TI T copulas with relaxation of tail coefficients Correlation 

Structure

26 01/01/2011 No data comes from KDR Use of KDR for input data
Process

Idea Source as much as possible from KDR to 

make use of data controls

Moderate High testing TP Claims data being reviewed for data from 

business objects,  Business plan 
35 01/01/2011 Results output Results on spreadsheets/in models

Process
Change get standard format into KDR so that 

multiple runs can be analysed

High High On Hold awaiting stability of DB version Model results to 

KDR
37 01/01/2011 Sharepoint structure Use of sharepoint with folders, no 

workflow or authorisation Process
Change use new sharepoint more metadata, 

authorisation and visibility

Moderate High Development
Ruth Jubb Managing project

40 03/05/2011 Inputs - Expert Judgement 

processes

Expert Judgement processes not yet 

being followed

Model validation Ref: 4.1.1 Process

Change Begin implementing Expert Judgement 

process with next quarterly update of 

Internal Model

Moderate High Idea TP

60 03/05/2011 Methods No evidence of proof that the methods 

used are: applicable, relevant, 

appropriate, transparent, up to date, 

detailed and parsimonious, robust and 

sensitive

Model validation Ref: 4.3 Documentation

Document Begin producing appropriate 

documentation. Statistical and actuarial 

techniques need to be proved to be 

adequate

Moderate High On Hold RFH

revised method documentation linked to 

assumptions directory

62 03/05/2011 Assumptions – Expert 

Judgement

Formal processes and procedures for 

applying Expert Judgement have been 

set up but not yet formally followed.

Model validation Ref: 4.4 Process

Document Begin formalising the Expert Judgement 

process during the next quarterly update 

of the Internal Model.

Moderate High On Hold RFH
Changes in guidance on expert judgement - 

process now followed through assumptions 

directory

93 13/05/2011 Output results currently no automated process exists to 

output the results of a model run into 

the central database Process

Output the results to the central database 

at the end of each model run using the 

Output Macro 

Low High Idea SS

94 13/05/2011 Summary Risk Analysis Model lacks a summary of the major 

movements Investigate
Review the Summary Risk Analysis sheet 

to identify any major movements 

Low High testing RFH Summary risk analysis now available from the 

database - needs testing for data availablity

99 18/05/2011 FAQ documents All documents written over 1 year ago 

and now need an update Documentation
FAQ documents need updating Moderate High Planning All

104 23/05/2011 Marine Cat data At the moment assumes a scaled 

proportion of the Cat XL book Model
obtain CRM data for Marine, at least the 

XL book.

Moderate High Idea TP
CRM should model

111 01/09/2011 Post simulation results not 

in output file

We currently have no post simulation 

results in the database, we need them 

for future Lloyd's submissions

Database In interval, call them 1a and 1b (may 

cause a problem with the field data type, 

is it a number?).  We only use the mean 

value so we don't need the rest 

(percentiles etc)

Moderate High Idea SC

112 07/09/2011 Parameter uncertainty 

allowance simplistic for cat 

frequencies

Currently 5% load applied to frequencies model idea replace 5% load with a dynamic load with 

a lognoraml, mean =1 and a cov of 20%

Moderate High idea

Description Project managementAssessment

• Proposed Model Improvement Plan end 2011 

• Current changes planned (high priority only) 

Questions or comments? 

Expressions of individual views by 

members of The Actuarial Profession 

and its staff are encouraged. 

The views expressed in this presentation 

are those of the presenter. 
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