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Abstract

Introduction: The major part of Iran's insurance industry portfolio is the field of compulsory civil liability insurance of
motor vehicle owners against third parties. Therefore, detecting the behavior of this insurance field will be effective in order
to provide better services to the customers of the insurance industry. Predicting the claim rates for insurance policies, based
on the features saved for each insurance policy, is one of the problems of the insurance industry that can be solved with the
help of data mining techniques. Insurance is designed using the law of large numbers. In simpler words, a sufficient number
of insurance policies are issued, and a small part of this number of insurance policies deal with claims. From the sum of the
issued insurance premiums, the cost of claims will be compensated. Therefore, the insurance industry is faced with
imbalanced data. The imbalances of insurance industry data causes many challenges in data classification. In the field of
third-party insurance and in the data set of this research, there are 14 features for every policies and the data imbalance ratio
is 1 to 0.0092, which is considered severe imbalanced.

Method: In this research, we deal with the classification of severe imbalanced data in the field of third party insurance. To
overcome the problem of imbalanced data, two hybrid models with different architectures based on 5 basic Gaussian Bayes
models, support vectors, logistic regression, decision tree and nearest neighbor are designed. First proposed hybrid model is
using random sampling from whole dataset and applying a resampling method for classification and second one selects
samples from each labels separately and apply a classification model on the whole selected data. The results of these models
are compared.

Results: The obtained results show that the proposed hybrid models can predict the occurrence or non-occurrence of traffic
accidents better than other data mining algorithms. The popular measures such as precisions and recalls of two proposed
hybrid models show that second hybrid model has higher performance. And in ensemble phase, the number of models in
simple voting as a hyper parameter can be adjusted based on the company's strategy. Also, the use of decision tree to ensemble
basic models to build a combined model provides better results than simple voting of basic models.

Discussion: To do more research on the problem of imbalance data classification more complicated resampling data
algorithms could be applied and the results be compared.

Keywords: hybrid model, imbalance data, data mining, third party insurance.
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precision recall fl-score SuUpport
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accuracy 0.981867 865846
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precision recall fl-score support
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1 0.012282 0.351016 0.0Z3733 7974
accuracy 0.724045 Ba584a
macro avg 0.502085 0.544311 0.434893 865846
welghted avg 0.9828a6 0.734045 0.838480 BADE4a
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precision recall fl-score sIupport

i 0.991403 0.8325816 0.905275 B57872

1 0.012252 0.222975 0.0232Z8 7974

accuracy 0.B27298 ga5846
Mmacro avg 0.501828 0.527945 0.464252 BB5846
welghted avg 0.982386 0D.827298 0.897152 BB5846
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