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A method for estimating future mortality of ill-health annuitants
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History of underwritten annuities in UK

Impaired life annuity launched

Smoker annuity launched

Enhanced annuity for basic medical conditions

Simplified medical underwriting

More than ten providers offer a full range of 

underwritten annuity products

1995
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1998

2000

Today
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Underwritten annuity volumes in UK
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Range of annuities

Standard Enhanced Impaired  

Health condition

Good health

Immediate Needs

Smoker / poor health Very poor health

Detailed Underwriting

 More severe conditions 

e.g. cancer, heart

 Detailed information per 

condition e.g. cancer stage, 

ejection fraction

 Combination of conditions

Basic Underwriting

 Lifestyle factors

 Less severe medical 

conditions, e.g. diabetes

 Less detailed information 

required

No Underwriting

 Age

 Sex
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Quotation options

IFA

Customer

Web portalsCommon Quote 

Request Form

Insurer

Direct quotes

Telephone 

quotes

Etc

Common Quotation Request Form

Currently nine product providers

Source: www.commonquotation.co.uk
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Common Quotation Request Form -

excerpt

Source: www.commonquotation.co.uk

Expert underwriting tools

The market wants…

 Quicker quotes

 Better quotes

 Binding quotes

for potential customers
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 Better quotes
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Expert underwriting tool
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Expert underwriting tools – example
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Pricing annuities with survival curves

P90
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Pricing using 1 rating point

Pricing annuities with survival curves

P95
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P50

Pricing using 2 rating points
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Pricing annuities with survival curves
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Pricing using a bespoke curve
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Survival models for medical conditions

Prostate cancer

1st episode Recurrence

T2N0M0

T2N1M0

T1N1M1 T3N1M1

T3N0M0

T3N1M0

T1N0M0 T4N0M0

Prostatectomy?

Gleason score?

Metastasis 

type?

Time since 

diagnosis?

Risk Tree example

• Adjust for age

• Adjust for gender!

• Other adjustments
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Example survival curves at diagnosis

Survival models for medical conditions

C1 C2 C3

Annuity per 

10,000 1,980 1,899 1,996 

P50 4.0 4.0 4.0
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Example survival curves at PoS
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Survival models for medical conditions

C1 C2 C3

Annuity per 

10,000 1,661 1,984 2,623 

P50 5.5 3.0 2.3

Control cycle

Medical statistics,

raw data

Articles,

papers

Expertise/

Experience

Various treatments to obtain curve 

(extrapolation, smoothing, etc)

Actuarial 

tables 

Process of analysing and discussing between medical

experts and actuaries

Best estimate curves

Continuously updating knowledge and

going through this process
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Multiple conditions

COPD ?



10/7/2009

13

Condition-based survival models

Background: the growth of underwritten 

annuity products

Pricing annuities with survival curves

Survival models for medical conditions

Survival models for multiple conditions

Challenges going forward

Challenges

 Relevancy of medical statistics

 Short term

 Statistical credibility

 Keeping up with medical advances

 Availability of industry data
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