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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.
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Poll Questions

Q1: Which GLM approach do you prefer
U Loss Cost Modeling

U Frequency and Severity Modeling
L Other

Q2: Have you ever considered correlation between Frequency and Severity while
selecting Loss Cost vs. Frequency and Severity GLM modeling approaches?

OYes

UNo
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Causation vs. Correlation Concept

» Correlation does NOT mean
causation!

> Itis hard to differentiate causation
and correlation in modelling
process.

CALSATION
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Poll Questions

Q3: For frequency and severity approach, how would you prefer to select
explanatory variables for each model?

Select more same variables if possible

L Select less same variables if possible

L Select by common sense/intuition

It is a hard question, we should chose the
explanatory variables which cause the dependent
variable instead just correlated to dependent
variable. Howeuver, it is hard to differentiate
between causation and correlation.
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Causation vs. Correlation Concept: An extreme example (1):

Exposure
Distribution

Married 1000 10
Single 10 1000
Causation
Frequency | » Correlation:
Married 0.5 v’ almost all rural are married and urban are single
Single e » Causation:

v’ Married drivers will have less frequency

severity | | v" Urban drivers will have lower severity

Rural 1.0 v However, modelers does not know the real

Urban 0.5 causation
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Causation vs. Correlation Concept: An extreme example (2):

Causation Modelling

requeney | Cerequeney |
Married 0.5 Rural 0.55
Single 10 Modeler chose rural/urban Urban 10

for both frequency and
severity model.

While combining the F-
Rural 1.0 S ekl cere Rural 1.0
Urban 0.5 predictive power lost. Urban 0.5

Rating Plan from F-S Models

Rating Plan from causation*

Exposure
Distribution

Married 0.5=0.5*1.0 0.5*0.5

L. sure
Distrib. on

Married

0.55* 1.0  0.5=1.0*0.5
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Single 1.0*1.0 0.5 =1.0*%0.5 Single

*Assume total independent between frequency and severit




Causation vs. Correlation Concept: An extreme example (3)

For the F-S approach
W Frequency model fits well
L Severity model fits well
U However, when combine the two models to creat the rating
algorithm, the results does not fit well

Of course, in real multi-variable world. The
model will self-correct to a certain level.
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A real world example — Ontario PPA
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Example 1 (Frequency-Severity): Ontario PPA — Collision (1)

Frequency

5.0% -
4.5% —

1.0% —

%% of Exposure

— Actual

il Fxpected

Frequency - Collision

overestimated for
small frequency risks

- 20%
- 18%
- 16%
- 14%
— 12%
- 10%
- 8%
- b%
- 4%

- 2%
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Example 1 (Frequency-Severity): Ontario PPA — Collision (2)

Severity

14,000

12,000

10,000

8,000

6,000

4,000

2,000

%% of Exposure
— O\ CT LA

=il Expected

Severity - Collision

Underestimated for
small severity risks

— 20%
~ 18%
- 16%
14%
12%
10%
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Example 1 (Frequency-Severity): Ontario PPA — Collision (3)

Loss Cost - Collision

. %4 of Exposure

so0 | ——Actual Slightly overestimated

il Expected

= 18%
- 16%%
for small loss cost risks /2R

- 12%

Severity

— 10%
— 8%

- 6%

— A%

- 2%

— 0%
9 10 11 12 13 14 15 16 17 18 19 20
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Example 1 (Frequency-Severity): Ontario PPA — Collision (4)

The Frequency-Severity approach could provide good understanding of
the way in which

U Factors affect the frequency

W Factors affect the severity

W The loss cost also has very good fit
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Example 2 (Frequency-Severity): Ontario PPA — Accident Benefit (1)

Frequency - Accident Benefit

1.6% - 20%
. ©h of Exposure The mOdeI flt | Lae

1.4% — A ctual
L e | ~—m—Expected pretty well - 16%
- 14%
- 1.0% - 12%
5’_ 0.8% - 10%
£ - 8%
- 6%

0.4%
- a9%
0.2% e
0.0% - 0%
x 2 3 4 5 (=] 7 2 =] 10 11 iz i3 14 15 16 a7 18 19 20
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Example 2 (Frequency-Severity): Ontario PPA — Accident Benefit (2)

Severity - Accident Benefit

56 f Exposure The model seems cannot really 20%
——Actual differentiate the high and low 8%

200,000 Expocted : : oo
N severity risks

- 14%

150,000 | _—" - 12%
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Example 2 (Frequency-Severity): Ontario PPA — Accident Benefit (3)

Loss Cost - Accident Benefit

1,400 - 20%
I o5 of Exposure

| — Actual i i e

1,200 The model cannot really differentiate 16%

—f— Expected

1,000 - the high and low loss cost risks 14%
I 12%
10%

600 8%

- 6%

Severity

100 -
- A%

- 2%

- 0%
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Example 2 (Frequency-Severity): Ontario PPA — Accident Benefit (4)

The Frequency-Severity approach could provide good understanding of
the way in which

U factors affect the frequency

U But not for severity

W The final cost also does NOT has very good fit

W Further adjustment is needed
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Adjustment for Dependence

No need for further
adjustment

Rotative Method
Check the
dependence

Copulas
Approaches, etc.

Model Validation ~|:

Some intensive iterative process
can be done to adjust the
correlation between frequency and
severity to improve the Accident
Benefit Model.

Example 2 (Frequency-Severity): Ontario PPA — Accident Benefit(5

Severity

1,400

1,200

1,000

RN

] Espsune

P T |

——Ex poL Ll

Loss Cost - Accident Benefit

Without Adjustment

PR

18%

14%

a0 L=

) A%

M -

%4

Loss Cost - Accident Benefit

| m—corrapasur With Adjustment -

oo 1

AW 14%

E‘ 1%

g N T
X




Example 3 (Loss Cost): Ontario PPA — Collision (1)

Loss Cost

%% Of Exposure

Costing

e == Actual

Loss Cost - Collision

The model fits pretty well

8 9 10 11 12 13 14 15 16 17 18 19 20

Costing Premium

- 20%
- 18%
- 16%
- 14%
- 12%
- 10%
- 8%
- 6%
- 4%
- 2%
- 0%
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Example 3 (Loss Cost): Ontario PPA — Collision (2

Loss Cost - Collision

Loss Cost Approach

Loss Cost
W
0
0

200 -

100 -

1 =2 = a = =3 e = =1 10 11 az 1= 14 1s 16 a7

as 19 20

Costing Prermium

Both approaches fit pretty well.

Loss Cost - Collisio

600 — 20%
e s of Exposure
A 1 %
E¥aTe I — ek - 162
——— Expected
- 1ass
400 |
- 1zes
=
s zoo - 102
=
L
200 —————— -
p—— - 620
- aes
100 | ___—
=n BN -
a 2 3 -3 = [=3 7

=2 9 10 b e B a2 13

F-S Approach




Example 4 (Loss Cost): Ontario PPA — Accident Benefit (1)

Loss Cost

7% of Cxposure

Costing

e == Actual

Loss Cost - Accident Benefit

6

7

8

The model fits well

9 10 11 12 13 14 15
Costing Premium

16

17

18

19

20

- 20%
- 18%
- 16%
- 14%
- 12%
- 10%
- 8%
- 6%
- 4%
- 2%

- 0%
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Example 4 (Loss Cost): Ontario PPA — Accident Benefi

Loss Cost Approach

Loss Cost
5
0

Loss Cost - AAccident Benmnefit

— 20%5

——— 25 O ExOsne
- A%

— o Linaer

-‘ — A TS
— i — A C Ll - E L
e - 12%s
p— - 10%5
— 826
- 6246
- ass

— 224

= 025

Loss cost approach fits better

a1, 000 =

Loss Cost - Aiccident Benefi

- 2026
26 of Exposure
- As2o

- 1626
- ALAa2o
- A225
S N -
- B2

- 626

S -
- 226

- 026

F-S Approach




Ontario PPA — Collision & Accident Benefit Summary

The Loss Cost approach
L Could provide as good results as frequency severity approach for
collision
L Could provide much better results than frequency severity for
Accident Benefit
No need for iteration to include correlations to adjust frequency
severity model for accident benefit
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Quick overview of Pros and Cons for the two GLM modelling approaches

» Frequency & Severity Approach:

v’ Provide a better understanding of which factors affect the cost of claims

v Can more easily allow the identification and removal of certain factors from
frequency or severity model

v’ May need to adjust to correlation

» Loss Cost Approach:

v’ Reduce the amount of modeling work
v’ Correlation between frequency and severity has been implicitly included
v Might loss some of the useful insights
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Conclusions:

»Both Loss Cost Modeling vs. Frequency and Severity Modeling has pros and cons

»When there are strong correlation between frequency and severity or correlation

between explanatory variables

v Frequency model can be used to adjust severity model to have a much more
accurate loss cost model than simply multiple frequency and severity model
results together

v’ Loss cost modeling approach can be simpler and more robust
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Q&A:
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