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Example: Status vs. Mortality

Survival in Academy Award–winning actors and actresses 

(solid line) and controls (performers who were never 

nominated) (dotted line), plotted by using the Kaplan–

Meier technique

Analysis of Death Rates of Academy Award–

Winning Actors and Actresses

© General Reinsurance AG

Analysis is based on log-rank test comparing 235 winners (99 deaths) 

with 887 controls (452 deaths). The total numbers of performers 

available for analysis were 1122 at 0 years, 1056 at 40 years, 762 at 

60 years, and 240 at 80 years. P = 0.003 for winners vs. controls.
Quelle: Redelmeier et al,Survival in Academy Award–Winning Actors and 

Actresses, Ann Intern Med. 2001;134:955-962.
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Example: Status vs. Mortality
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> Nobel Prize winners go on to have longer lives than scientists who 
are merely nominated:

– USA: Nobel Prize winners live 2.08 years longer than matched American 
nominees

Quelle: Rablen et al, Mortality and Immortality, University of Warwick, January 2007
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Example from the UK: Rabate for Vegetarians
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Source: http://www.animalfriends.org.uk/life_insurance_table_template.html March 2008
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Example: Gen Re Special Rebate

> Gen Re will offer discounts to Vegetarians

> but only to vegetarians who have won both 
an Oscar and a Nobel prize 
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Risk Factors Ideally Are

> Available at reasonable costs

> Objective 

> Acceptable by distribution and policyholders

> Verifiable (also in arrears)

> Relevant (size of risk group)
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> Relevant (size of risk group)

> Relevant (price difference)

> Statistically significant (correlated with the risk)

> Permanent (no or few or predictible changes)

> Not slowing down the underwriting process

> Legal (e.g. not indirectly discriminating)
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> Relevant (size of risk group)
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Summary of Advocate General‘s Opinion

“… Thus, the life expectancy of insured persons is above all 

strongly influenced by the economic and social conditions of 

each individual, such as, for example, the kind and extent of

the professional activity carried out, 

the family and social environment, 
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eating habits, 

consumption of stimulants and/or drugs, 

leisure activities and 

sporting activities…” 

Source: European Court of Justice Press Release
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Risk Factors

> (Smoking)

> BMI

> Blood Pressure, Cholesterol 

> Family Status

> Real Estate Ownership

> Eductaion

Medical
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> Eductaion

> Income

> Profession

> Postal Code

> Driving

> Screening Programs

Socio-

economic

Risk 

behaviour

Risk Segmentation in Life Insurance - Unisex: A Step Backwards



Example: Medical Risk Factors

> Calculation of individual heart attack risk

> Individual: Bernhard Geismann

> Medical check-up dated 23rd March 2012
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> Medical check-up dated 23rd March 2012
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Heart Attack Incidence Risk
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Example

Heart Attack Incidence Risk
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Example

Heart Attack Incidence Risk
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Example

Heart Attack Incidence Risk
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Preferred Lives Term Insurance In USA

Unisex

Male Female

Non-smoker Smoker

1900’s*

1980’s
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Preferred Residual

Super Pref Pref Residual

Super Pref Pref + Pref Residual

1990

1997

1999/

2000

*Exception: Montana! 
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USA – Term Ins., Male, Age 40, US$ 500.000

Breakdown of Number of Risk Classes Offered

Non-Smoker Smoker

Number of 

Classes
Products Companies Products Companies

1 2 2 17 13
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2 smoker classes and 3 or 4 non-smoker classes is typical in the U.S.

Survey August 2008

1 2 2 17 13
2 7 5 62 53
3 30 28 3 3
4 35 31
5 7 4

Total 81 70 82 69
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„Preferred Lives“ in USA

> Scoring Modell 

> In/Out- Modell

> Significant correlation of various risk factors 
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> Significant correlation of various risk factors 

> „Preferred Underwriting“ Activities of SOA
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„Preferred Lives“ in USA: Example

> Nonsmoker Classes: Diamond plus Platinum Gold

> No tobacco for 5 years 3 years 1 year

> Blood pressure very strict strict -

> Cholesterol strict medium -
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> BMI medium relaxed -

> Additional Criteria all all -

> AC: never a severe illness, no sport risks (2 year), no flight risk (5 
years), no treatment for alcohol or drug abuse, no marihuana (5 
years), no severe injuries (3 years), no foreign travel risk
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Risk Factor „Smoking Status“

> Significant price difference

> Strongly correlated with mortality

> Fits well into the Unisex-world
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> Competition / anti-slection

> Risk of change: correlation with mortality improvements 
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BMI – Prevalences in Population
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BMI – Excess Mortality

> Increased mortality for both 

genders (in „J-shape“) 

> Less significant for smokers
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Risk Factors

> (Smoking)

> BMI

> Blood Pressure, Cholesterol 

> Family Status

> Real Estate Ownership

> Eductaion

Medical
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> Eductaion

> Income

> Profession

> Postal Code

> Driving

> Screening Programs

Socio-

economic

Risk 

behaviour
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Risk Factor Education

20%
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Prevalences in German Population

Männer FrauenMale Female
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ohne Hauptschule Realschule Hochschulreife Hochs.-abschl. Promotion

Source: Statistisches Jahrbuch 2010. Statistisches Bundesamt (Tab. 6.1) - Deutschland
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Risk Factor Education
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Source: Klotz, Dolhammer. Trends in educational mortality differentials in Austria between 

1981/82 and 2001/2002: A study based on a linkage of census data and death certificates
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Risk Factor Income

> Mortality (Study from Finland)

95 % Quantil

Male

Female

95% Quantile
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95 % Quantil

Source: Income differences in mortality: a register-based follow-up study of three million men and women, 

Pekka Martikainen, Pia Mäkelä, Seppo Koskinen and Tapani Valkonen
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Salary Classes in Deciles

95% Quantile



Gender Mix and Risk Factor - Unisex

> Let us assume a portfolio with:

– Male ratio: 50 %, male mortality: qx = 2 * qy (female mortality)

– Income distribution: 3/4(
1/4) of all men (women) are top earners

– Mortality of normal earners relative to top earners is 110 % for both genders

FM M M
Mortality: 113 % of the

Preferred-class
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F F F F

F F F

M

M

M M M

> Gender mix outplays risk segmentation !

Top earners

Normal earners

Aggregate

Mortality: 113 % of the

Unisex-Aggregate

Mortality: 87 % of the

Unisex-Aggregate
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Risk Factors Ideally Are

> Available at reasonable costs

> Objective 

> Acceptable by distribution and policyholders

> Verifiable (also in arrears)

> Relevant (size of risk group)

Unisex
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> Relevant (size of risk group)

> Relevant (price difference)

> Statistically significant (correlated with the risk)

> Permanent (no or few or predictible changes)

> not slowing down the underwriting process

> Legal (e.g. not indirectly discriminating)
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Risk Factor Occupation

> Life Expectancy in Germany 
Cohorts with birth years 1934-1952 

e65 L45/L65

Total 12,6 78%

“Workers” 11,3 70%

Self-Employed 13,7 83%
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Source: Differentielle Sterblichkeit: Die ungleiche Verteilung der Lebenserwartung in Deutschland, Marc Luy, 2006, Rostocker 

Zentrum zur Erforschung des Demografischen Wandels
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> Unisex: female occupations become a preferred class

Self-Employed 13,7 83%

“Employed” 13,5 82%

Civil Servants 14,6 86%



Disability: Occupation is a Suitable Risk Factor

Occupational Risks in Disability Insurance

Unisex Risks
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Gen Re’s German Disability Pool (since 1996)

• Approx. 40 m risk years / 77,000 claims

• 22 insurance companies /  >30% market share
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Unisex Risks



Real Estate Ownership
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0%

20%

5. Quintil 4. Quintil 3. Quintil 2. Quintil 1. Quintil

Quintile Haushaltsnettoeinkommen

– Correlation with other
factors

– Mortality vs. value of real 
estate

– Indirectly observable 
through household income

Sources: SOEP 2006 and Statistisches Bundesamt (Wirtschaft und Statistik 

10/2009)
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Quintiles of Household Income

5th quintile  4th quintile    3rd quintile  2nd quintile  1st quintile



Familiy Status – Mortality in Germany

> 100 % = mortality of married
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> Effects for insured lives are smaller

> Risk of change

> High portion of term policy holders is married
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Never married

Widowed

Divorced



Risk Factor Postal Code

> Used in the UK

> Suitable for Unisex ?

Life Expectancy at Birth in Austria
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Risk Factors

> (Smoking)

> BMI

> Blood Pressure, Cholesterol 

> Family Status

> Real Estate Ownership

> Eductaion

Medical
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> Eductaion

> Income

> Profession

> Postal Code

> Driving

> Screening Programs

Socio-

economic

Risk 

behaviour
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Driving Behaviour – Example from Germany

> Central Registry in Flensburg

> Entries for 14 % of population

> 78 % of people with entries are men

> Insurance: assume male /female ratio to be 65% / 35% 

© General Reinsurance AG

> Difference in Premium „with Flensburg“ vs „without“ is just 1%

> Based on gender mix, overmortality statistics are not available
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Cancer Screening Programs 

> Proposed application
question: 

> Do you participate in a cancer
screening program?

German Cancer Screening Proigrams (EBM 01730 (F), 01731 (M))
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Females Males and Females

• Cervical Cancer

• Breast Cancer

• New since 2008:  Skin Cancer

• Colon CancerMales

• Prostate Cancer
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Sample Product for the Unisex World

Total Portfolio

> Segmentation Criteria: 

– Smoking

– Health+ : normal BMI, e..g. between 19 and 25

– Education +: High School Diploma or Master Craftsman
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Total Portfolio

Non-Smoker

Health +
Education +

Health + Residual

Smoker

Smoker

Master and

Normal BMI

Normal BMI Substandard BMI
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Example for a Unisex Term Product

> Indicative calculation; Non-smoker

> FA = 100k PLN, ARoI 1,75 %, x=35, n=15, no MEX, best estimate

Non-smoker

BMI+ Education+

BMI +

Residual
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Education + and Health + Health + Health -
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Males     Females Unisex



Disclaimer

> This presentation is protected by copyright. All the information contained in it has been very 
carefully researched and compiled to the best of our knowledge. Nevertheless, no 
responsibility is accepted for its accuracy, completeness or currency. In particular, this 
information does not constitute legal advice and cannot serve as a substitute for such advice. It 
may not be duplicated or forwarded without the prior consent of the Gen Re. 
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