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Abstract

Among all casualty insurances, auto insurance is the most common in
our daily lives. Despite its popularity, there exists awkward phenomenon
in auto insurance business. For example, the insured rate of Automobile
Material Damage Insurance is going downward but the loss ratio is
climbing upward. By charging corresponding premium based on individual
risks, we can attract low risk entrants and collect reasonable premiums from
the highly risk groups. To further illustrate the concept, we aim to take
Automobile Material Damage Insurance for example, to study the most
efficient estimator of the future claim. In this study, we compare Minimum
Biased Estimate, a previously used method, and Artificial Neural Network
(ANN). The reason for including the ANN is due to the fact that the
relationship of loss experience (input) and future claim estimation (output)
is similar to how the human brain performs. The comparison is based on
achieving the minimum error of classes or individuals, using the data
between 1999 and 2002 from an insurance company.

We found that cross subsidization exists in Automobile Material
Damage Insurance. In addition, the new rate produced by minimum bias
estimate can alleviate the unbalance between the premium and loss.
However the ANN classification rating can allocate those premiums more
fairly, where ‘fairly’ means that higher premiums are paid by those insured
with greater risk of loss and vice-versa. Also, the ANN is more efficient

than the minimum bias estimator in the panel data.

Keyword : Automobile Material Damage Insurance ~ Minimum Biased

Estimate ~ Artificial Neural Network
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Data Set | From 1999 From 2000 From 2001
ANN Model To 2000 To 2001 To 2002
Train Error 0.05822 0.03229 0.03428
Model Test Error 0.03548 0.03550
Predict Error 0.03523
Data Data Error )
Model Mean SD. Mean Error S.D. | Correlation
1999 0.01997 |0.06786 0.00231 0.03247 0.5186
2000 0.02701 |0.06304 0.00049 0.01985 0.5807
2001 0.03828 |0.07144 0.00144 0.02402 0.6246
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1999 2000 2001 2002
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PEMEXT ST R FpE - R HNEERST A
TR FAREF RS cHN I RRGAFET AL I RIETRY
o RTEFER AR D) RAE > B E G ALIBE R -

B O & B R Eg L 50t B

20



Compare Mean of Cell Loss Ratio Compare Median of Cell Loss Ratio
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Compare Mean of Cell Compare Median of Cell
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