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Agenda

 The ARC Capital Model Project

 Brief overview of capital modelling
– What is a capital model
– Differences between a capital model and a business plan
– Stochastic models vs stress and scenario

 Realising the value in your run off business
– Innovative applications of the capital model

 Capital based decision support
 Identification of reinsurance value
 Understand the effects of commutation

 Questions
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Setting strategies – business plans

 Strategy for the business usually determined by a 
“deterministic” business plan

– Specific assumptions are made about all elements of the 
business
 Strength of reserves
 Commutation strategy
 Average price of commutation
 Investment returns
 Reinsurance credit risk
 Many others

– Typically these may be “stress tested” to understand the 
performance of the business in difficult conditions
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Setting strategies – business plans

 What is the output from such an approach?

 What are the problems with the deterministic 
approach?

– Only address a few scenarios
– Overly influenced by own expectations
– Difficult to understand the likelihood of any scenario

 Any strategic action is based almost completely 
upon judgement
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Setting strategies – capital models

 …or more properly stochastic capital models
 Instead of set assumptions – each key characteristic is supplied a 

“probability distribution”
 All “possible” outcomes of a particular feature are supplied to the 

model
– e.g. claims reserves

 Rely on “simulations” rather than scenarios
 Each simulation “samples” from all the probability distributions and are 

combined to produce financial statements

 Typically the business is simulated many thousands of times  (and 
therefore generates many thousand of financial statements)
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Setting Strategies – Capital Models

 What are the outputs….



Copyright © Watson Wyatt Worldwide. All rights reserved

7

Realising the value in your business

 Innovative applications of your model

– Not (directly) regulatory
– Objective strategy ranking
– Identification of reinsurance value
– Understanding the effects of commutation
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Capital Based Approach to Decision Support

 The “primary” use test challenge – technical robustness versus 
pragmatism:

 How can we take the next step to genuinely add value to the business?

 What are the barriers?

– Turn around in short enough timescales to be useful

– Represent complex information in a way that is
 Informative
 Easy to understand
 Includes the key features pertinent to the decision

– Consistent approach irrespective of problem
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Capital Based Approach to Decision Support

 Considering most business decisions as a series of choices:
– Should we undertake a particular course of action?
– To what extent should we do this?
– Is there a “better” course of action?
– What does “better” mean?

 In a capital consistent framework we might evaluate a decision by 
considering:

– What is our risk appetite?
– How much capital do we have?
– Marginal capital – how does a particular decision consume capital?
– Marginal benefit – but how is this measured?

 Ideally we would like to be able to derive an “optimum” strategy

 The approach addresses the question of how to objectively rank 
scenarios.
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Capital Based Approach to Decision Support

 The approach addresses the question of how to objectively rank 
alternative scenarios.

 The approach is highly general but we will consider a couple of specific 
examples

 A Classic Example :  

– What proportion of equities should be held in the mix of asset 
classes?

– Prepare  a “base” capital model in a number of scenario 
configurations ranging from a no equities to considerable proportion 
of equities.  Other investment classes are cash and bonds.

– The model in this example represents a legacy insurance entity
 10 lines
 a range of business
 three economies
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Capital Based Approach to Decision Support

 Analysis – Consider capital requirement for each strategy:

 Suggests that strategy 7 is preferred
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Capital Based Approach to Decision Support

 Analysis – Consider return on capital for each strategy:

 Suggests that strategy 9 is preferred.  How is this reconciled?
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Capital Based Approach to Decision Support

 Plot RoC vs Capital Requirement
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Capital Based Approach to Decision Support

 Clearly Scenario 2 is “superior” to Scenario 1
– Less capital is required
– Higher expected RoC



Copyright © Watson Wyatt Worldwide. All rights reserved

15

Capital Based Approach to Decision Support

 Adding the remaining scenarios
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Capital Based Approach to Decision Support
 Add some constraints…

Available capital

Hurdle Rate
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Capital Based Approach to Decision Support

 Plotting Roc vs Capital raises the following points:

– No point in considering solutions to the right of the red line as 
insufficient capital to support them

– Solutions higher and left in the chart are superior to those lower and 
to the right

– This analysis identifies a range of strategies that are broadly 
reasonable and attainable

 But what happens if we consider underwriting result instead of RoC?
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Capital Based Approach to Decision Support
 Plotting Underwriting Result against Capital

 This is clearly not the right approach as uw result does not include investments.  
However it is a reassuring check!
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Capital Based Approach to Decision Support

 Plotting Insurance Result against Capital
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Capital Based Approach to Decision Support

 In this case we can see that expected insurance result improves each 
time equities are added

 But… our prior chart shows that after the inflexion point the marginal 
capital requirement increases faster than the marginal change in
expected insurance result

 Whilst the approach helps to inform strategic decisions – it does not make 
them!
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Capital Based Approach to Decision Support

 Many alternative problems may be addressed using this approach:

Example 2

 Outwards Reinsurance structure

– Is the current structure good value for money?
– Who makes outwards commutation decisions?
– What is the right price for outwards commutation?
– Are commutations consistent with risk appetite
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Capital Based Approach to Decision Support

 Is the current reinsurance structure good value for money?

 Break the current structure down into “program levels” and consider 
these as scenarios:

– Scenario 11 Fully gross – no reinsurance
– Scenario 10 Cat cover only
– Scenario 9 Cat + high level whole account XL
– Scenario 8…
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Capital Based Approach to Decision Support

 What are the capital consequences for each scenario?
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Capital Based Approach to Decision Support

 … and the RoC performance?
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Capital Based Approach to Decision Support

 Bringing it all together…
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Capital Based Approach to Decision Support

 In this case we can see that as additional reinsurance treaties 
are added then as capital requirement increases then return on 
capital increases

 This approach highlights original misalignment between 
reinsurance purchasing strategy and corporate risk 
management.

 In the most extreme cases, additional reinsurance is 
purchased which makes no difference to the capital required.

 Important to remember the findings from this analysis will 
depend crucially upon the selected risk appetite 
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Identification of Outwards RI Candidates

 The reinsurance asset is a key source of value
 Not all treaties add value
 Depends upon the selected risk appetite
 Many reinsurers are glad to seek to terminate ongoing 

liabilities
 Important to be able to identify contracts appropriate for 

commutation
 Once identified – what is the right price?
 Capital models can provide a framework for this analysis
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Identification of Outwards RI Candidates

 Firstly consider the relationship of risk appetite to capital 
requirement
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Identification of Outwards RI Candidates

 Now consider the 
recoveries made by the 
candidate treaty at various 
risk appetites
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Identification of Outwards RI Candidates

What is the effect upon 
capital of removing the 
treaty?
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Example - Capital Release

 The expected variability of profit decreases into the future:
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Example - Capital Release

 The expected amount of capital required in each future year can 
be estimated from the “decreasing funnel”

Capital Requirement - No Commutations
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Example - Capital Release

 Following a commutation (or other deal) we can check the 
effect on the capital schedule:

Capital Requirement - Post Commutations
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Example - Capital Release

 We can hence understand the capital position before and after 
the deal.

 Given this one can derive a minimum/maximum price for the deal
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Summary

 Briefly considered the place of capital models for legacy 
business

 A few examples considered – very many other applications

 Whilst regulation touches existing runoffs lightly future runoffs 
will certainly need to consider these approaches

 Finally crucial to remember a model is just there to “inform”
decisions not to make them!

 Questions


