Practical Solutions to Reserving Problems

2010 CAS Casualty Loss Reserve Seminar



Antitrust Notice

The Casualty Actuarial Society is committed to adhering strictly to the
letter and spirit of the antitrust laws. Seminars conducted under the
auspices of the CAS are designed solely to provide a forum for the
expression of various points of view on topics described in the
programs or agendas for such meetings.

Under no circumstances shall CAS seminars be used as a means for
competing companies or firms to reach any understanding — expressed
or implied — that restricts competition or in any way impairs the ability
of members to exercise independent business judgment regarding
matters affecting competition.

It is the responsibility of all seminar participants to be aware of
antitrust regulations, to prevent any written or verbal discussions that
appear to violate these laws, and to adhere in every respect to the
CAS antitrust compliance policy.



Speakers and Topics

eJulie Joyce: Moderator

Scott Kaminski: Minimum Bias LDFs

eTom Toce: Deriving Tail Factors

eSusan Forray: A Hindsight Analysis of Common
Reserving Methodologies




What i1s Minimum Bias?

»An iterative method to determine relativities for multiple
dimensions

>t is easily verifiable and auditable - forecast error equals zero

»Lacks a formal test of a variable’s statistical significance

» However, an informal test will be proposed
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What is Minimum Bias? (continued)

The minimum bias iterative formula reduces down to:

Dim Xx¢ = ; 2 (Pure premium) 1 (Exposures)

¢ L (Base) (Exposures) .t (Dim yT)-

Steps
- “Prime the pump”

- Repeat!
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Weighted Average Loss Development Factors

The weight assigned to each link ratio equals losses at age 3

274
1,038

Weighted average link ratio
(also computed as 1,868/1,038)
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209
1,868

1.86

Age (Month) Link Diff. between
AY 3 6 Ratio Weight Proj & Actual
2006 264 345 1.31 0.25 130
2007 500 1,014 2.03 0.48

0.26

1.80




Minimum Bias LDFs

Let’s revise our original formula:

Dim X = 2(Pure Premium)g; (Exposures) o;

GZ(Base)(Exposures)GT (Dim y;)
Step 1: Replace (Pure Premium) with an incremental LDF
Step 2: Exposures is the “weight” assigned to an observation.

To compute the wtd. avg. LDF, (Exposures) = Losses

Dim X = GZ(Age to age factor - 1)1 (Losses) ¢t

2(Losses)qr (DIm yy)
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Minimum Bias LDF Model

First, update the model with loss data
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DIM1 DIM2

AUTO LIABILITY
AUTO LIABILITY
AUTO LIABILITY
AUTO LIABILITY
AUTO PROPERTY
AUTO PROPERTY

HOME  LIABILITY
HOME PROPERTY

AUTO LIABILITY

CA

DIM4

ZZZZZZZZZ‘

INCURREDS

23,906
3,054
625
5,656
30,369
27,107
4,649
37,891
4,952



Minimum Bias LDF Model

Second, make initial selections for each of the factors.

INITIAL VALUES

AGE Factor DIM1 Factor DIM2 Factor DIM3 Factor DIM4 Factor
3 1.00 Auto 1.10 LIABILITY 1.20 MN 1.00 N 1.00
6 0.70 Home 0.90 PROPERTY 0.80 CA 1.00
9 0.49
12 0.34
15 0.24
18 0.17
21 0.12
24 0.08
27 0.06
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Age-to-Age LDF - 1.00

his is the incremental LDF

).




How does it work?

AGE Factor DIM1 Factor
3 1.02 | [Auto 1.11
6 0.18 Home 0.89
9 0.16

12 0.11 DIM?2 Factor

15 0.08 LIABILITY 1.34

18 0.07 PROPERT 0.61

21 0.06

24 0.07 DIM3 Factor

27 0.04 MN 1.00
CA 1.01
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Our example will assume:

Age: 3

State: MN

Covg. type: Liability
Coverage: Auto

Multiplying all the factors equals:
1.02x1.00x1.34x1.11 =1.52

Since this is the incremental
factor, we add one. The final
minimum bias LDF is then 2.52.
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Distribution of Minimum Bias Factors
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Distribution of Minimum Bias Factors
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Applications and Benefits

- A thoughtful way to reflect the unique development of a
dimension which lacks credibility

- Allows you to create loss development patterns in line with
the dimensions used in pricing

- Readily auditable and explainable
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It assumes each dimension develops the same as the
‘countrywide’ curve.

Losses have to be greater than zero at each age
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