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Abstract

This paper aims to compare the prediction of the first class automobile insurance renewal
between the random forest model and adaptive boosting model, and to study the partition proportion
between the training and testing dataset. Secondary data were obtained from an insurance company
in Thailand from 2018 to 2019 with 10,000 datasets and 8 interested variables. The response variable
in this study is the renewal status of each policy, e.g., renew or not renew. The independent variables
are the gender of the policyholder, car premium, car year, number of claims in one year, number of
incurred losses in one year, car premium discount, and car premium surcharge if the incurred loss
excess the policy limit by using RStudio version 1.2.5033 program with rattle package for prediction of
the first class automobile insurance renewal. The result showed that the adaptive boosting model with
a proportion of training and testing dataset as 85:15 is an appropriate model with 66.90 % accuracy
and 78.44 % of overall efficiency. This adaptive boosting model is a little better than the random forest
model. The most important independent variables for insurance policy renewal are car premium and

the number of claims in one year, followed by the car premium discount.

Keywords: decision trees; bagging, boosting; confusion matrix; accuracy
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Table 1 Proportion of first class automobile insurance renewal policy classified by qualitative

independent variables.

Status of first class automobile insurance
Independent policy 5
variables Renewal Not renewal X
Total
policy policy
3,279 1,923 5,202
male
(63.03%) (36.97%) (100%) 0.149
Gender
2,997 1,786 4,783 P-value = 0.699
female
(62.66%) (37.34%) (100%)
1,772 1,046 2,818
1-4 years
(62.88%) (37.12%) (100%)
1,865 1,244 3,109
5-6 years 20.138
(59.99%) (40.01%) (100%)
Car year P-value <
1,066 596 1,662
7-8 years 0.0001
(64.14%) (35.86%) (100%)
9 years and 1,573 823 2,396
over (65.65%) (34.35%) (100%)
4,497 2,171 6,668
No claim 180.907
(67.44%) (32.56%) (100%)
No. of claim P-value <
1,779 1,538 3,317
Have a claim 0.0001
(53.63%) (46.27%) (100%)
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Table 2 Mean, standard deviation and t-test for each quantitative independent variable between

first class automobile insurance renewal policy and nonrenewal policy

Status of first class
Independent Standard
automobile insurance Means t-test
variables deviation
policy
renewal policy
13,007.04 6,416.22
(n =6,276)
Premium -5.897
(baht) not renewal policy (P-value < 0.0001)
13,823.65 6,841.57
(n = 3,709)
renewal policy
6,005.98 31,304.99
Incurred loss (n =6,276) -9.389
(baht) not renewal policy (P-value < 0.0001)
14,178.41 | 47,232.85
(n =3,709)
renewal policy
7,808.15 4,386.54
NCB (n=16,276 ) 4.294
(baht) not renewal policy (P-value < 0.0001)
7,421.13 4,330.49
(n =3,709)
renewal policy
1.14 64.18
Surcharge (n =6,276) -2.744
(baht) not renewal policy (P-value = 0.006)
12.66 250.97
(n =3,709)
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Table 3 Accuracy and overall efficiency of random forest model and adaptive boosting model

classified by proportion of training and testing dataset

Accuracy (%) Overall efficiency (%)
Proportion of training
and testing dataset Random forest Adaptive Random forest Adaptive
model boosting model model boosting model

85:15 65.97 66.90 77.54 78.44
80:20 64.80 66.47 76.53 77.98
75:25 64.66 65.57 76.39 77.40
70:30 64.60 65.80 76.18 77.35
65:35 64.40 65.87 75.98 77.43
60:40 64.70 65.83 76.20 77.23
55:45 65.50 66.33 76.86 77.64
50:50 65.60 66.27 76.94 77.64

Table 4 Variable importance ranking for random forest model with mean decrease accuracy in

parentheses and adaptive boosting model with its’ frequency in parentheses

Variable important
Random forest model Adaptive boosting model
rank
NCB Premium
B (40.62) (35)
) Incurred loss Incurred loss
(37.62) (34)
Premium NCB
’ (36.18) (29)
No. of claim Car year
‘ (27.04) (14)
Car year No. of claim
> (23.08) (1)
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