How Much Is Enough?

An Empirical, Testing of the Relationship
between the Variability of Reserve Estimates
and the Velume of Data

Mark LIttmann
Price Waterhouse'L LP

Casualty Loss Reserve Seminar
Call Paper Program, Session,1, Track 2
Atlanta, Georgia
September 1997



m Empirical

m Observations, |ONS



certain tol
reserves?



Qualitative Response to Question 1

m If we view performance of'amethod in
terms of thevariability inherent in the
estimate generated by the application of the
method to a set of data,

B Then we might expect the variability of
estimates to be inversely.rel ated.to volume
of underlying data



Expected Relationship between
Variability and Volume
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Empirical Testing Approach

m Perform cal culations on many sets of data

m Use aggregate earned premium for
experience period asthe measure of volume

m Use estimated standard error of reserve
estimate, expressed as percent.of reserve
estimate, as the measure of variability

m Evaluate relationship between the measures
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l l
Gather Data
Data ~ Vari

B OneSource CD ROM of Schedule P data

— Paid and reported loss devel opment data
— Earned premiums

m 4 Lines of Business:

— Commercial"Auto Liability, CMP, Homeowners,
and Personal Auto Liability

m Size of Sample: 125 companies/groups

m Store in Corporate Affinity database of
actuarial objects



Calculate

Variability

m Apply Maek algorithm (CAS 1993) as
extension of the chain |adder method

m Calculate estimated standard error (ESE), of
total reserve estimate for-alaccident years
combined

m Express ESE as percentage to estimated
total reserve

m Store results in the Affinity database




EVALUATE
Relationship

Evaluate
Relationship

m Fit'the empirical results to four curves
m Evaluate statistics for goodness of fit
m Pick the best curve

m Evaluate implications for volume based on
selected values for estimated standard error




What did the Results Look Like?
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*Aggregate Earned Premium, based on empirical testing.









Aggregate Earned Premium, based on empirical testing.
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Using payment patterns based on industry data.



Rel ationship between Credibility
for Ratemaking & Reserving ?7?

m Implications of the Historic Credibility
Formulafor Ratemaking on Reserving
— Requirement = ( t-stat /tolerance) 2

— GL: 7.5% ultimate tolerance --> 2% reserves
means requirement increases 14x

— Auto: 5.0% ultimate tolerance --> 1% reserves
means requirement iNcreases 25x



Areas for Further Research

m |ncreased sample
m “ Scrubbing” procedure for unusual data
B Aggregating results for many lines

B Sources of “appropriate’ external reference
when subject data are not reliable

m Extension of credibility standardsfor
ratemaking to reserving



Conclusions

m Bigger data generally means smaller variability,
but'not always

m Apparently small tolerances in relationto
ultimate may be equivalent to large tolerancesin
relation to reserves

B Reserving exercises should include:
— evaluation of variability of the historical data

— assessment of implications for realistic tolerances
— consideration of external references






