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Reserving at Gjensidige
 Monthly check of IBNR claims reserves

 Manual parameter tuning
 One actuary deals with many LoBs
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ML Method for Model Selection

« By Caesar Balona & Ronald Richman
» K-fold cross-validation on triangles
« Extended to handle monthly dato

Caesar Balona and Ronald Richman. “The Actuary and IBNR Technigques: A Machine Learning Approach”. In: SSRN
Electronic Journal (2020) 5
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Problems

1. Applying ML methods
— Triangles are inherently censored
— K-fold cross-validation

2. Monthly apriori
— N years for n observations
— Discards recent experience
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Development period

Origm 0 j—1 k—1 k
0 Co.0 = & Co,k—1 C’é“,;ﬁ;
; : Nk—1 ~k—1
i : Ci 5—1 C; G it
k—1 Ok:—l,O é;cc:ll,l Ck 1,ult

k k
Nk—1 CDR; = C' oF
7 oult = Yy ult
k Ok,() Ck ult
Michael Merz and Mario V. WUthrich. “Modelling the claims development result for solvency purposes”. In: CAS E-
Forum, Fall. Vol. 2008. Citeseer. 2008, pp. 542-568. 10




BRIDGE TO TOMORROW q|
2023 INTERNATIONAL ‘\ N
CONGRESS OF ACTUARIES \ A?r?f#g&%s R e

28 MAY - 1 JUNE 2023 - SYDNEY

Two Loss Functions

For diagonal k:

I I
AvE = 2= | X KAUEEJ’*)Q CDR _ | 2= [ X ((CDRY)?
score — sScore — I
St |1 X ] > i1 [ X ]

K-fold cross-validation:
— Mean score for the k, k-1, ..., k-K diagonals .
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Data

« Valuation periods
— January 2015 to December 2018

— Predictions one year at a time

 Two LOBs:
— Auto Collision: short-tailed — AVE score
— Homeowners. long-tailed — CDR score
« Compare AVE/CDR score to RMSE
— RMSE of ultimate estimates as observed in January 2023

— Minimum 4 years of development

Association Actuarielle Internationale

12
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Parameter Search Space

« 500 iterations of random search per valuation period

Parameter Distribution Description

n_iters U{1,2} Bornhuetter-Ferguson or Benktander
cumdev_factor_j N (u;,0;) For each 7 =0,1,...,11 development period
drop_low U{n}:_, Drop n lowest incremental development factor(s)
drop_high U{n}:_, Drop n highest incremental development factor(s)
e S LTI

13
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Parameter Search Space

« 500 iterations of random search per valuation period

Parameter Distribution Description

n iters U{1,2} Bornhuetter-Ferguson or Benktander

drop_low U{n}s_, Drop n lowest incremental development factor(s)

drop_high U{n}:_, Drop n highest incremental development factor(s)
M N =12, M = 36 for auto

n_periods U{n}t,—n N =108, M = 144 for home

14
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Incurred Ratio Increase by Development Period
N Auto [ Home
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RMSE for all Valuation Periods (Auto Collision)

== Historical Estimate — Minimizing AVE Score

Jan '15 Jul 15 Jan '16 Jul '16 Jan '17 Jul 17 Jan '18 Jul '18 Jan '19
Valuation Period

*1USD =11 NOK 16
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Errors of Ultimate Estimates in Jan '15
@ Historical Estimate & Minimizing AVE Score @ Basic Chain Ladder
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Selected Seasonal Apriori for Jan '15

« = » Actual Loss Ratio @ Minimizing AvE Score == Search Space
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Errors of Ultimate Estimates in Dec "17
& Historical Estimate ® Minimizing AvE Score & Basic Chain Ladder
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Selected Seasonal Apriori for Dec "17

= s« Actual Loss Ratio @ Minimizing AvE Score - Search Space

10

0.9

0.8

Loss Ratio

0.7

0.6

Dec 16 Jan'l7 Feb'l7 Mar'l7 Apr'l7 May'l7 Jun'l7 Jul’l7 Aug'l7 Sep'l7 Oct’'l7 Nov'17
Month

20



BRIDGE TO TOMORROW L

\
2023 INTERNATIONAL
CONGRESS OF ACTUARIES \ o Actuaries iy e
28 MAY - 1 JUNE 2023 - SYDNEY Institute [ recioane

RMSE for all Valuation Periods (Homeowners)

== Historical Estimate — Minimizing CDR Score
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Actual v. Expected in Sep '16

mmm Historical Estimate mmm Minimizing CDR Score mmm Basic Chain Ladder
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Selected Seasonal Apriori for Sep '16
=+« Actual Loss Ratio @& Minimizing CDR Score = Search Space
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Errors of Ultimate Estimates in Nov '18
@ Historical Estimate ® Minimizing CDR Score & Basic Chain Ladder
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Selected Seasonal Apriori for Nov "'18

=« =« Actual Loss Ratio @& Minimizing CDR Score = Search Space
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LoB Method RMSE Difference
Chain Ladder 6,031,691 -

Auto AvFEcore 5,613,956 —417,734
Historical 5,660,383 —471,307
Chain Ladder 7,834,075 -

Homeowners CDR..ore 7,850,886 +16,811
Historical 7,964,030 +129,995

*1USD =11 NOK

....
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Further Work

« Bayesian optimization
 More parameters

« Quarterly data
— Might address development pattern problem

* FInd different applications
— Validation of estimates

27
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Thank youl!
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