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Motivation

An introductory example

Payment stream

[Time 1 2 ] ) 5 q
[Rogregated Payments 00105 % % 106109

This 'business’ is obviously not very volatile, or?

L
An introductory example
[Time 1 2 3 2 5 q
| Aggregated Payments 100 105 98 99 106 JOZI
Number of payments. 10 9 24 16 12 6|
106 /\’//\
Maybe it is!?
L




Auto TPL data and Prediction
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Finish all graphs up to time 46...
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Example with coin flips

= Monday: 49% tail

= Tuesday: 41% tail

= Wednesday: 53% tail
= Thursday: 59% tail

= Friday: 51% tail

Example with coin flips

Monday: 49% tail, 2500 flips
Tuesday: 41% tail, 250 flips

= Wednesday: 53% tail, 500 flips
= Thursday: 59% tail, 300 flips

= Friday: 51% tail, 2100 flips
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Data discussion

Which data do we use?

« The number of reported claims
« The aggregate paid amounts

« Both in triangular arrays

Why use this data format?
« Availability
« Relation to existing method

« Both incurred and paid data

Why use this data format?

Paid Counts

Incurred Paid \

(inc. claims estimatesg)

« Incurred Paid is not 'real data’ - claim estimates. Cashflow.

« Paid Counts means what? - more payments per claim
. - one claim, one count

. is ‘real data’ - no claim estimates




A thought up data example

Repoted Counts
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A claim - IBNR and RBNS

The two delays...

« The claim incur
« The claim is reported
« The claim is (fully) paid

Incur IBNR
Reported RENS

Paid




A thought up example; Conditional
information on future payments

We know 'something’ about the future.

BNR-delay
Repoied Counis Paid amounts
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Stochastic model

The Reported Counts
e Nij ~ Pois(8,Ep,)

where

SE=1

and E; is the expected exposure (e.g. the net premium) the ith period.

CHAIN LADDER for the REPORTED COUNTS (given &).

Given (8;) then (N;;) are mutually independent.

(8] are did.

One can also choose value structure to &,E,5.6,,,_, given ©; to corvect for
claims inflation.




The Reported Counts - a remark
Given 37_, Ny; we have

(Nit oo Nin) ~ Multi (E.\'., I r)
j=1

Repoted Counts ; E i :

T 2 3 7 5ltotal
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Payment of Reported Claims

Vi Nin N Nia Nt
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Given (Ny;) we have
(Vi eoees Nijies NET®) o Moulti (N 3 pro e, P pP55°)

L
A thought up example - Payment of
Reported Claims
s
== ==
* RED AREA - NOT observed
* RED AREA - depend on GREEN AREA




Payment of Reported Claims

(Yijx)

re iid claims and

Amounts Counts
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Data study TPL

Inflation corrected data

Counts 1 2 3 4 5 6 7 8 (] 10
1 6238 831 49) 7 1 1 2 1 2 3
2 73 13 23 4 1 3 1 1 3
3 10306 1093 17 5 2 2 2
4 9639 995 17 6 1 5 4
5 9511 138 39) 4 6 5
6 10023 1342 31 16 9
7 s 1424 59 24
8 10899 1503 84
o 11954 1704
10 10089

Paid/100 1 2 3 4 5 6 7 8 9 10
1 451280 339519 333371 144988 93243 45511 25217 20406 31482 1729
2 28 512832 168468 130674 56045 33397 56071 26523 14346
3 693574 497737 202272 120754 125046 37155 27609 17864
4 652043 546406 244475 200897 106802 106753 63689
5 566082 503071 217839 145182 165519 91313
6 7 227374 153552 132743
7 536076 472525 65
8 3590880
9
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Counts and Paid
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Model validation

PP-plot
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The delay function

Delay 1 3

Mean 36,18% 2879% 1066%  852%
sd 1,57% 156%  116%  0,04%
25%-Quant.  33,06% 2616%  812%  667%
97,5%-Quant.  39,24% 3234% 1280%  1040%
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Outcome of MCMC simulation
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Results
* Reserve: 3,546 * 10°
«Conf. Bands: (3,001 * 10° ; 4,187 * 10°)

« IBNR: 2,965 * 107
«Conf. Bands: (2,931 * 107 ; 4,225 * 107)

+ RBNS: 3,25 * 108
«Conf. Bands: (2,729* 10° ; 3,865 * 107)

+ Mean claim: 16.346,96 DKK
« Single claim distribution:
I' (0.01568, 9.592*10°%)

Comparison to the Bootstrap method
on Paid

* Reserve: 3,311 * 108 (7% less then counts method)

«Conf. Bands: (3,116 * 108 ; 3,924 * 108)

Notice: Chain ladder reserve contains both IBNR and RBNS...

Repoted Counts Paid amount

Results from counts method

« Reserve: 3,546 * 10°
« IBNR: 2,965 * 107
* RBNS: 3,25 * 10°

10



Conclusion
« Data is available
» Gain understanding of the volatility of IBNR, RBNS and the related delays
« Use both paid and incurred data
« Method closely related to chain ladder

« Cashflows can be modelled effectively

Future work...

« Use claims estimates in counts model (delay)
« Generalise to other distributions for the single claims (Gamma)
+ Develop model with more payments per claim

+ Make models operational
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