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Disclaimer

The following presentation is for general information, education and discussion purposes only.

It may not be reproduced or disseminated in any form, without the prior written permission of
PartnerRe.

Views or opinions expressed, whether oral or in writing, do not necessarily reflect those of
PartnerRe, nor do they constitute legal or professional advice.

PartnerRe accepts no liability as a result of any reliance you may have placed or action taken
based upon the information outlined in this presentation.
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Disability insurance: Classic claim
unwinding
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Disability insurance: Classic claim
unwinding
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Disability insurance: Classic claim

unwinding

Return to work
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Disability insurance: Classic claim
unwinding

Closed claim
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Disability insurance: Classic claim
unwinding
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Disability insurance: Open claim and
censoring
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Disability insurance: Open claim and
censoring
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Disability insurance: Open claim and
censoring
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Disability insurance: Open claim and
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Disability insurance: Open claim and

censoring
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A termination study evolving into a
reserving tool

» Project emerged from a strong client-PartnerRe relationship.

e Provided us with claims data to perform multivariate analysis on claims
duration.

» Multiple iterations on the course of 4 years.

» Developed into a tool for projecting the cost for the (re)insurer of such
disability claims.
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Modeling



KM-Estimator for Survival Curve
100%

ty

Survival probabil

90 100 110 | 120
Time [Days]

fit km <- survival::survfit(Surv(openTime, closed) ~ 1, data = claims_new)




KM-Estimator by Cause of Claim
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Comparison of CoxPH and cForest

survival::coxph party::cforest
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tree <- party::ctree(Surv(openTime, closed)
~ ..., data = train forest)




Evaluation Metrics

Prediction Error Curves
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pec <- pec::pec(list("cox" = fit coxph,
"cforest" = fit forest pec), data = claims,

formula = form, splitMethod = "cv10")

Residuals for one Variable

Schoenfeld Residuals
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zph <- survival::cox.zph(fit coxph,
transform = "km")
gg_zph <- survminer::ggcoxzph(zph)
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Projecting disability probabillities
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A two packages set-up
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A two packages set-up
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Conclusion



From survival analysis to projecting
disablility payments
e Yearly evaluation of released R tools and packages deepens our
understanding of survival analysis.
» Successful textbook case of wrapping-up an analysis into R packages.

* R and its packages enables the construct of production tools in business
environments.
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