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The accurate and scientific assessment of the risk to
issue an insurance policy is one of the most critical and important stages of risk assessment
frameworks. This leads companies to identify high-risk customers and determine the policy
rates in accordance with their risks, and as a result, the claims will be covered appropriately
through the insurance premiums. In this paper, a new method is presented to define the
concept of risk factor in more practical, flexible and accurate way. In this method, which is
based on an unsupervised clustering algorithm, initially, every single factor is examined based
on different ranges and their corresponding impact on customer loss levels. Then, considering
their connection with the ranges of other factors in terms of creating similar levels of customer
loss, they are combined to form a package. Thus, different packages are created, each of which
is considered a risk factor and comprise the ranges of factors affecting different levels of loss.

The k-means clustering method was used to divide insurers into clusters with
similar risks, which correspond to the risk packages associated with the customers’ risk level.
The number of desired clusters should be determined in advance, which is the main challenge
of using this algorithm. Two main approaches for validation, namely the silhouette score and
the elbow method, were presented.

Based on the elbow plot and silhouette coefficient, as well as considering the
practical and realistic evaluation needed by insurance companies, four clusters were obtained.
Cluster 2 and 3 are similar and can be merged to form a cluster of medium risk level. Therefore,
three clusters were considered the best outcome for categorizing insurance policyholders.

The risk packages can be introduced from the examination of the 3 clusters
including People with high, medium and low age (confidence interval) with low price car whose
gender is male can be introduced as the highest level of risk; People with medium and high ages
(confidence interval) with medium and high car prices can be considered as medium risks, and
Middle-aged and older people (confidence interval) with expensive cars were considered the
lowest level of risk. From the results of these risk packages, it can be concluded that although a
significant population of older policyholders falls into the first package (first cluster), they have the
highest level of risk. On the other hand, the older people in the third package (even though their
average age is the highest among the clusters) have the lowest level of risk. Another important
point is that the risk level decreases as income increases simultaneously with age.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Fig. 3. Elbow diagram for 10 event clustering
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Fig. 4. Silhouette diagram for the number of 3, 4, 5 and 6 clusters
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Fig. 5. Optimal clustering through principal component analysis
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Fig. 6. Distribution of variables in the first cluster

3 slosls acsezme slaysite @jei Beed Sl A SO Sloyrie Gl ) ¥ U laadss )0 09290 Ll ol e
Gl pgu dlig> yo L a3 o lis el
e ez @y gl Kbles 4SS calys 0 2 or Dpe ol e Yoz mis s Sl PSS )
095 9 Ads> 4o Sl Ols g el maw (o g 0 oddlive Jgl Adss 40 axlllas
@ azg boos Gide o Lol e o cul (IS ae pilez i Sloserie g8 Ol Y UKD 50 el 5 jl05e8 e
a4 oI dey sanaigs § Joe Jles! jlosnlcwnsd; sl 25,5 Omled pgo Alg> o |y pmby Ol g sl mhaw (o
YR LES R L KEPRJER S WE S AR o

Yy



pod Abgs 3 b piite qje Y JSCO
Fig. 7. Distribution of variables in the second cluster
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Fig. 8. Distribution of variables in the third cluster
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Fig. 9. Distribution of variables in the fourth cluster
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