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Options
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Full internal 

model

Approach

Partial internal 

model

Standardised 

(formula)

Context

Economic 

capital

Regulatory 

capital

Range of approaches allowed, 

reflecting nature, scale & 

complexity of risk & business



Rationale & Caution
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• Standardised (formula)

– Should be designed to reasonably reflect overall risks

– Feasible for small & medium sized insurers

• Rationale for internal model

– More tailored to complex business & risk characteristics

– More risk-responsive

– Better integrate risk & capital management, strategy & 

governance process

• On the other hand…

– Quality of risk management & governance is vital

– Highly sensitive to assumptions

• Subject to prior supervisory approval for regulatory 

capital purpose



Partial Internal Model
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• Why not full internal model?

– Smooth transition to full internal models

– Deal with instances such as merger

– Cost-benefit consideration (e.g. IT system cost)

• Scope

– Acceptable provided scope is properly defined subject to 

supervisory approval

– Transitional plan (but could be allowed as permanent 

solution)

• “Cherry-picking” not allowed

– May invoke supervisory actions
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Process
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Identify all material 

risk sources

Assess & 

characterise 

distributions

Aggregate risks

Measure capital 

requirements

Redistribute & use 

for management

Underwriting, credit, market, operational, 

liquidity etc,

Correlation

Dependency



Measures
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Probability

Loss

VaR (e.g. 99%)

TVaR (e.g. 99%)

• Value at Risk (VaR)

– Possible maximum loss over a specific time horizon (e.g. 1 

year) at specific confidence level

– e.g. 99.5% for Solvency 2

• Tail Value at Risk (TVaR)

– Average VaR beyond a specific confidence level

– e.g. 95% for Swiss Solvency Test



Diversification Effect
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• Diversification effect exists

– Horizontal (within risks)

– Vertical (between different risks)

– Business lines

– Geographical

– Across entities

• Whether & to what extent should it be allowed?

– Dependencies increase in times of stress

– Limited availability of data, especially stressed situation

– Lack of fungibility of capital & transferability of assets

– Robustness and reliability for supervisory actions



Example

9(Source) Joint Forum “Developments in Modelling Risk Aggregation”



Example

10(Source) Joint Forum “Developments in Modelling Risk Aggregation”
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Statistical Quality test
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• Appropriateness of methodology

– Assumptions underlying models

– Model inputs & parameters

– Statistical measures

– Back testing 

– Expert judgment

• Need high quality data to produce reliable results

– Appropriate 

– Credible

– Accurate

– Complete



Statistical Quality Test
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• Internal data

• External data to supplement internal data

– Industry data

– National data

– Data from reinsurers

– Data from vendors

• Need to be cautious when using external data

– Data pool is typically larger & covers wider spectrum of 

market

– May not be entirely appropriate for specific insurer

– May need to adjust data due to difference in features 

between data source & insurer



Use test
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• Should not be used only for regulatory purpose

• Internal model & results should be embedded in

– Strategic decision making

– Risk & capital management

– Governance & internal controls

– Operational process & procedures

• Should not be limited to “rocket scientists”

• Board & senior management

– Overall control

– Understanding of results & limitations

• Key personnel at appropriate level



Calibration Test
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• Consistency with regulatory requirements

– e.g. specific level of confidence

– e.g. treatment of diversification effect

– Difference between economic capital & regulatory capital 

should be explicit & explained

• May need to recalibrate/modify model

• Level playing field among insurers

– Adjustment through supervisory approval process

– Comparability is best achieved by dialogue between 

industry & supervisor



Documentation
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• Why important?

– Ensure smooth handover as personnel changes overtime

– Avoid “black box”

• Need to document

– Design & construction

– Justification of underlying methodology & assumptions

– Major changes

– Instances where not performing effectively

– Reliance on external vendors/suppliers & appropriateness

– Governance



Validation
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• Initial approval

– Approval

– Approval with conditions (e.g. additional capital 

requirement, improvement of model within specified time)

– Reject

• …and work continues

– Ongoing review of performance

– Follow-up on conditions

– …and new applications

• Notify supervisors of material changes

– Model change policy may be agreed in advance

– Minor changes without seeking prior supervisory approval, 

allowing quicker & more flexible reaction
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¡Muchas gracias!

www.iaisweb.org

takao.miyamoto@bis.org


