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ABSTRACT

At the 7™ Global Conference of Actuaries in New Delhi, India, in 2005, Swiss Re presented a
paper entitled “Experience Studies and ts Feedback into the Actuarial Control Cycle”
following which the audience expressed interest in issues relating to the interpretation of the
results of experience studies and to what extent this can be applied in pricing etc.

At this 8" Global Conference of Actuaries in Mumbai, India, we take a closer look at
interpretation issues in our paper entitled “Experience Studies — Interpretation, Insights and
Additional Techniques”. We ask what conclusions can be drawn from the analysis and what
additional information can be gleaned from the findings of the study. The Paper also touches
on industry benchmarking and performance monitoring.

Finally, the application of additional techniques, using the Cox Mbdel in providing further
insights is discussed.
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Experience Studies — Interpretation,
Insights and Additional Techniques

0 Interpretation

— Review of Experience Analysis Results

— Illustrations

0 Insights
— Industry Benchmarking

— Performance Monitoring

0 Additional Techniques

— Cox Model
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Review of Experience Analysis
Results

0 Assess the Following:
- Homogeneity
— Credibility
— IBNR
— Selection Effect
— Data Adequacy

— Trends

0 Interpretation
— What Can Be Concluded?

— Further Investigations
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Review of Experience Analysis

Results — Homogeneity

0 Seggregation by Homogenous Groups
— Male, Female, Age-banded Cells
— Duration 0, 1, 2+
— Mortgage vs. Non-mortgage
— Fully Underwritten Business Only
— Medical vs. Non-medical
— Treatment of Substandard Lives
— With or Without Acceleration Benefits

— Changes in Disability or Other Definitions
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Review of Experience Analysis
Results - Credibility

Experience Rating involves the application of Bayesian
Credibility Theory to pricing

Rate Charged = Z x Actual Experience
+ (1 = 2) x Expected Experience

Where: Z Credibility Factor
Ne
Ne
= Expected number of claims
= Claims required for full credibility

= 100 (for 95% chance of being within 20%)
400 (for 95%0 chance of being within 10%6)
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Review of Experience Analysis
Results — IBNR

IBNR - Run-Off Pattern
120%
_ 100% /
E% 80% /
e /6 Claims
£ oom 7
@ 40%
By 0 /
20% /
o% -7 T T T T—TT T T T T
(o) 2 4 6 8 10 12 14
Months
0 Errors Have Serious Pricing Implications
0 New (Complex) Products -
— Delayed Awareness of Ability to Claim!!
Slide 6
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Review of Experience Analysis
Results — Selection Effect

0 Growing Life Office — Highly Select Portfolio?
0 Uncertainty in Selection Effect

0 Driven by Quality of Underwriting, Type of Risks

1 50,000 50%
2 30,000 30%
3 15,000 15%
4 5,000 5%
Total 100,000 100%
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Review of Experience Analysis

Results — Data Adequacy

0 Were the Data Checks Comprehensive?
— Complete List of Standard Checks

— Skills for Spotting “Unusual” Errors
0 Lapses, Terminations

0 Data Issues Highlighted in Report
— Were They Resolved?

— Limitations on Conclusions That Can Be Drawn

Slide 8
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Review of Experience Analysis
Results — Data Adequacy

0 Were the Data Checks Comprehensive?
— Complete List of Standard Checks

— Skills for Spotting “Unusual” Errors

0 Lapses, Terminations

0 Data Issues Highlighted in Report
— Were They Resolved?

— Limitations on Conclusions That Can Be Drawn
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Illustration 1
Accidental Deaths

Understats

Accident Hu

Actual Expected

1% 12 12.5 96%

< 128% ) 34 31.5 108%

79% 33 32.5 102%

Insufficient 81 90.6 89% 24 25.8 93%
Credibility at

i 38 135% 8 /77 104%
Higher Ages

123% 2 / 2 98%

-

1.3 227% 0 0.5 0%

\0.2 / 0% 0 \0.1/ 0%

Slide 10 407.9 98% 113 112.5 100%
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Illustration 2
UK Critical lllness Experience

All No of .
. . ) i ) Decreasing
Year Duration O | Duration 1 | Duration 2 | Durations Claims
Trend »
1991 52% 87 % 71% 70%
1992 58% 53 % 58 % 57%
1993 29% 38% 54 % 46%
1994 38% 59 % 53 % 52%
1995 28% 47% 46% 44%
1996 26% 42% 52% 47% 200
1997 [27% 35% 55% 50 % ] tho
1991-1997 37% 51% 54 % 50 % 1,1%\/%
Increasing
Source - UK Cl Experience Study 1991- 1997 Trend
Decreasing Trend Increasing Trend
- Portfolio Changes - Anti-selection?
-Improving Experience? - Increasing Duration
- IBNR understated
Slide 11

Industry Benchmarking

Basic Comparison with LIC 94-96

Additional Benchmarking Can Provide

Further Insights -
OPortfolio Composition of Company vs. Industry
- Male vs. Female
- Age Profile
OSelection Effect of Company vs. Industry
ORider Attachment Ratios of Company vs. Industry

0 Cause of Claim Statistics of Company vs. Industry

Slide 12
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Performance Monitoring

Quality of Underwriting

Policy Definitions

Claims Management
Experience - Agent Behaviour
Studies Loopholes Exploited

Mis-pricing by Segment

Operational/Data Issues

Profitability
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Additional Techniques —

Cox Proportional Hazard Model

0 Statistical Technique to investigate the relationship between severd
explanatory variables on an outcome variable at the same time

Y, =b,+b X, +b,X, +-+b,X, +e,

0 Modelling approach to the analysis of Survival data

0 Assessing confounding bias

Slide 14
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Additional Techniques —

Cox Proportional Hazard Model

Number of Individud sexperiend ng an event ininterva beginning att
(Number of Individud ssurviving attime t) x (Interva width)

h(t) =

h(t) = ho(t) >®(p( bagexage+ bauratiocduration+ ... + biocationd OCati on)

hy(t) = Baseline/Underlying Hazard Function

= Probability of dying (or reaching an event) when all
explanatory variables are zero

= Analogous to the Intercept in ordinary regression
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Additional Techniques — Cox Model
Interpreting Results
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0 Caution: Only make

compar ative statements
about hazard

can say that the
hazard for onegroup is
three times higher than

that of another, but you
cannot say how high,
or low, either function
is

0 Thisisthe
compromise associated
with Cox regression
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Additional Techniques — Cox Model
Using Results
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Additional Techniques — Cox

Sample Data

id time0 timel [fracture) ([~ protect) Age calciuny
19 10 15 0 0 72 9.46
19 15 22 1 0

20 0 5 0 0 67 11.19
20 5 15 0 0 67 10.68
20 15 23 1 0 67 10.46
21 0 5 0 1 8.97
21 5 6 1 1 82 7.25
22 0 5 0 1 80 7.98
22 5 6 0 1 80 9 65
23 0 5 0 1 73 7.67
23 5 7 L 1 1) \z3 9.28)

ol & featlae
malyals Ce r oieil
b

Iimewtion O:

log Libnldaond = <8, SIS
Loy Lihe] Sscced = ~3E. BE5RES
Loy | ] S = —3F, DI

Sreairbom 3 o U] Baeed = <06 JEH0A
Feficiog emtirptes:
Ciemation 00 log Ilbedisond = <9064

e o, — Bvialoe marbcd B Tl

B, of whiucts = -
B, of Callides = !
Tl ot sk = T

log Libmlibeodd = ~ 34

1R ez B .
b s oz e

Mo
0. 0020

i | Hem. Fsbin  Sed B

e Wi TE e Ibweal|

bt | CLTRGHHD

Al R E H

[ Retitkd sl

186

Written for and presented at 8th GCA, Mumbai 10-11 March, 2006



8" Global Conference of Actuaries

Buwdsw Re

Additional Techniques — Cox Model
Estimating baseline cumulative hazard function

Estimated baseline cumulative hazard

Slide 19

Additional Techniques — Cox Model
Estimating the baseline hazard function

Estimated Dasa line hazard function

Srgeted hazasd kncton
S
o
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Additional Techniques — Cox Model
Diagnostics

Product Qetupaton claas
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Additional Techniques — Cox Model

Issues to Consider

1 Credibility

[

Actuarial Judgement

[

Modelling Interaction Factors

O

Confounding Bias

0 Stratification
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Additional Techniques — The Cox Model
Appendix

0 Likeihood function:
L(b):(é{[f(ti,b,x)]d‘[S(ti,b,x)l'd‘}

0 Survivorship function: probability that a subject with
covariatevalue x survives at least t time units

0 Hazard Rate:
h(t) = hy(t) "exp(,%, +...+ bx,)

0 Hazard Ratio:

_h(t.x) _ hyt)>exp(bx,) _
ARLX%) = Rk ™ o0 exp(bx,) - explox,)

I
e
=,
o
al

Thank You
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