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Abstract
Objective: Risk classification of insurance customers, based on the observable
characteristics, can significantly help insurers mitigate losses, classify their
customers and prevent adverse selection. This paper aims to study losses occurred in
motor Third Party Liability (TPL) insurance and predict customers’ risk of loss.
Methodology: With the help of four supervised algorithms namely; decision tree,
SVM, naive Bayes and neural network hidden pattern of data is discovered to
classify customers of TPL insurance. Furthermore, the imbalanced dataset was the
main challenge for implementing machine learning and data mining techniques
which will be discussed throughout the article.
Findings: The dataset contains more than 400,000 observations for five years from
an Iranian insurance company. It also has five variables of which four are
independent: car type, car group, plate type, car age; and one binary dependent
variable: financial loss. Comparing the model performances, decision tree is the
most efficient (F1=0.72+1).
Conclusions: The model provides prioritization of independent features as follows:
car type, plate type, car age, car group. Findings also suggest that to obtain more
accurate prediction on claims and high-risk customers, more features concerning
drivers’ traits are required.
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1. Decision Tree

2. Support Vector Machine
3. Naive Bayes

4. Neural Networks
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1. Data Mining
2. Machine Learning
3. Confusion Matrix



.

199 lgs .1 o lods .piygw Jw o le ,“./L/(}
¥ »

&

\ %

<

o b el dey jeser 3 L §)|A§A§Jx3 05 edaall gy sl eslaxal
oSl 5 Ll e SRalS (Ol G 45 (g 4 s e 0L | TS ) s
s e 0L 1y b5yl G Srai]

Olojen oS i 55 L ((WY4) OLKes 5 ol ml Gass o
c(..:.‘»...aS Cotys) Jde s Wl e ald JrAJS\ P )\.lfu.ﬁ laaasin
Jebo 5 Stad 050 S5 Ol la s Gedle g SAaSK (ae laesld
O.il@L:;L;,..]a.J.S;JS«.W”LEAQ\)\ngjw@ﬁﬁ)jﬁm@\)(éﬁw
Ry ko33 AT 35d b anal Sty 5 e el gladae (i,
s Jelse lanl (OYA) SILL sy 5 ealj i ndls o e o3 1y &8s
Jolse S Jasein Sl g L3S sy Ol 53 1 e sl Al 5 Sl sl
ol OISty et 4 o30llus gt e ol Sl eslizal L
L OYa) sl 5 slpigsd s phagn L dwsls, Lol o4l Ky
Gluad = | OIS aas ool 53 g kemeans gduad (ST ) eslin
5o S oy Dlaseie e sl Dlasin 5 odle oS A S a5 s S
s 35 ol S8 ST el Wy dag Ot sl b St 3
9 SsSwl ol ags 3 sl e Aoy Frosgd s cpl gs eddeslanal
el T Shs bl 5K, (74D S8 il 5 (1TA0) eslienls
Rt T P ST SRR PR CI IS L IP R NI

s dbex St Jold L s b g gd g0 ol 3 (2o ety
5 oS oS i 5 solwdde Ssy oLl sl s (Wuyu and Cerna, 2019) U,
M@ﬁﬁ@Q—*)’)\J:?AJS‘WUFJ-‘&MU@Q’“LS}Q‘J:L’J
Ol e ol (gl (Baecke and Bocca, 2017) LG 5 SOL s 50l o3l

1. Self-Organization Map (SOM)
2. Feature Selection
3. Evolutionary Algorithm
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1. Classification
2. Regression
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1. Classifier

2. Value

3. Forward Propagation

4. Multi-Layer Perceptron (MLP)
5. Weight

6. Bias
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1. Pre-processing
2. Cleaning
3. Sci-Kit Learn Library in Python
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1. Scatter plot
2. Unique points
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2. Balanced subsamples
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1. Accuracy
2. True Positive Rate (TPR)
3. True Negative Rate (TNR)
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1. False Positive
2. False Negative
3. Precision

4. Recall
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