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The objective is to assess the impact on portfolio, inclusivity

and fairness for insured population through simulated data.
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• Implemented in France since 2016 people with a history of cancer do not have to have to 
declare their cancer 5 years after the remission.

• Spread to EU countries.

• Applies mainly to mortgage insurance. These product are quasi-compulsory.

• Objectives: 

• Avoid double penalty (disease + exclusion).

• Improve access, inclusion, fairness.
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What is the Right To Be Forgotten (RTBF)?

Actuarial consequences largely undocumented, the objective is to assess them through data.
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1. Adverse Selection: Does RTBF materially increase portfolio risk?

2. Inclusivity: Does removing cancer history increase access to 
insurance? 

3. Fairness: Does removing cancer history improve fairness?

This study will answer these questions through the example of Breast Cancer
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Research questions
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Why Breast Cancer?

Highest incidence
For less than 60yo, it is the 

first cause of cancer, and 

represent 20% of cancer 

High survival rate
The 5-year survival is equal 

to 92%

More survival for 

Breast Cancer could 

apply to insurance
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Database used to answer the problematic
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Assumptions and underwriting rules

Product mortality coverage 10 years.

The premium is the probability of death.

The loading decline threshold is equal to 300%, it means that all individuals that have a risk 4 
times higher for the individual without risk at the same age is decline.

To be insured, the applicant must have no relapse.

Other assumptions on lapse (5%) and risk-free rate (2%) are applied. Expenses, fees or cost of 
capital are not applied.
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Method 1 - Thin

Impact on portfolio

Loss ratio before and after RTBF Change in fairness and inclusivity

Premium and claims modelling

Recalculation of acceptance and potentially 
claims according to RTBF

Recalculation of premium according to RTBF

Cox modelling

Age, comorbidities, smoking… Cancer duration, relapse…
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Method 2 - SEER

Impact on portfolio

Loss ratio before and after RTBF Adverse selection, prevention

Relapse modelling

Identify the probability of being metastatic X years after diagnosis

Cox modelling

Age, cancer duration Severity of the cancer
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Drivers of mortality Thin

Decreasing HR with duration since diagnosis, with more significant results the first year since diagnosis.

Breast cancer seems less lethal than other cancer (HR=3.59)

A relapse of breast cancer is more lethal (HR=5.14)
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Drivers of mortality SEER

The TNM classification show an increase of HR according to the severity. For example, T4 has a HR of 
4.99 against T1➔ It confirms medical intuition.

Negative hormonal receptors are more lethal than positive.
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Loss Ratio Impact on RTBF

The two curves, so the two methods converge.

By focusing on five year since the diagnosis, increase of Loss Ratio is evaluated at 0.29% for THIN and 
0.23% for SEER.

We must be cautious, that this curve concern only Breast cancer , which correspond to around 20% of 
diagnosed cancer.
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Adverse selection

3 scenarios of adverse selection are studied

•No lapse for RTBF assumes that there is no lapse 
for people concerned with the RTBF.

•Prevalence x 2 assumes that BC prevalence in the 
portfolio is two time higher than in the general 
population.

•UW at 5 years is related to the fact that people 
apply for insurance just after they are eligible for 
the RTBF.
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But adverse selection for this product should be limited as it is quasi compulsory and loan-

driven. Amount covered and time of application are driven by the house price and 

availability. 
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Methods to evaluate inclusivity and fairness
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Weak Demographic Parity:

• Acceptance: If the premium is not 300% higher for the individual without risk at the same age. So an 

individual concerned by the RTBF must have the same probability of being accepted as someone without

• Fairness: The premium calculated must be the same if you are concerned by the RTBF or not.

Equalized Odds (in Appendix):

• Acceptance: Knowing the individual actually died, an individual concerned by the RTBF must have the same 

probability of being accepted as someone without.

• Fairness: Knowing the individual actually died, the premium calculated must be the same if you are 

concerned by the RTBF or not.

Calibration (In Appendix): 

People concerned by the RTBF, must have similar probability of dying according to their underwriting decision.
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Inclusivity through acceptance rate

Whatever the age, the acceptance rate increase after application of RTBF.

For ages 45 to 49, the acceptance increase from 85,6% before application of RTBF to 97.5% 
after. And it become close to the acceptance of people without history of breast cancer.

However, the acceptance rate is even better than for people without history of BC, probably 
due to the fact a disease has been removed.
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Fairness through amount of premium

Whatever the age, the premium is close to the premium of people without history of 
cancer.

A premium of 2.81PM means that for 1,000€ of insured amount the premium is equal to 2.81€.

For all ages, the RTBF reduces the amount of the premium and average premium is equal to 
average premium of the global population.
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Conclusion

Takeaways

RTBF:

•Does not increase materially the loss ratio.

•Improves inclusivity and fairness.

But: 

•It tends to over accept people with history of breast 
cancer.

•It works for mortgage insurance which is quasi 
compulsory.

Limits

•UK population.

•Only breast cancer.

•Focus on mortality coverage.

Next steps

•Other cancer.

•Assess Critical Illness or other benefits.
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