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Introduction

- Aim: estimate the joint distribution of the time to M competing
events (T1,..., Ty). However, the researcher can only observe
T =min(T4,..., Ty), and the corresponding cause of decrement C;
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Introduction

- Aim: estimate the joint distribution of the time to M competing
events (T1,..., Ty). However, the researcher can only observe
T =min(T4,..., Ty), and the corresponding cause of decrement C;

- Problem: given the available data this joint distribution cannot be
identified;

= Further point identifying assumptions are thus needed, for example:

- T4,..., Ty are pairwise independent;
- Specify a copula model with known dependence parameter;
- Subdistribution approach.
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Model (1)

Forc=1,..., M, for each unit we have the following data generating
process:
log Tc,i = Xc,iﬁcT + Oc,i + &c.i; Ei~ N (07 Gcz)
9,’ = (917/...,9/\/],,') ~ P;
P~ DP(¢,MVN(mg,Xy))
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Model (1)

Forc=1,..., M, for each unit we have the following data generating
process:

log Te.j = Xc,ig + 6c.i+ €ci gc,i~ N (0, Ce )
0, = (91,/...,9/\/],/) ~ P;
P~ DP(¢,MVN(mg,%s))

This specification induces the following Dirichlet Process Mixture
model for the joint density of (T1,..., Ty):

f(t,....tm | X;B1,---,Bm,01,...,0M1)

:/9f(t1 ‘X1;B1,G1,91)---f(tM‘XM;ﬁM;GMaOM)dP(Q)

=Y mf(t | x1;B1,01,01 %) F(tw | Xmi Bu, Om, Omk)
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Model (2)

Furthermore, to complete the full Bayesian specification:
o ~Ga(1,1);
mg ~ MVN (A3, \4);
Y g ~ Inv-Wish (A5, Ag) ;
ﬁc ~ N(Ov 10) )
62 ~ Inv-Gamma (Ac.1,Ac2).
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Dataset

- 29,317 Whole life insurance policies (75% training set, 25% test
set), from the R package CASdatasets (Dutang and Charpentier
(2020));

- Observation period: 1st January 1995 - 31th December 2008;

- Causes of decrement (M = 3):
» Surrending (C =1);
» Death (C = 2);

» Other (C = 3);
- Covariates:
» Age group;
» Annual premium;
» Payment frequency;
» Smoking status;
» Gender;
>
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MCMC Convergence

Log-post. density traceplot Lpd density (burn-in 40000, thinning every 10 samples)
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Prediction of surrending rates
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Prediction of surrending rates (RMSE)

Y (i)’

RMSEQ = \ 9= (13)
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