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Abstract
Unemployment insurance is one of the most popular insurance types in the modern world. The Social
Security Organization in many countries such as the Islamic Republic of Iran is responsible for checking
the unemployment claims of people and paying unemployment benefits to individuals supported by this
type of insurance. This payment will be done only if the unemployment claim gets approved by this
organization. Manual evaluation of unemployment claims requires a big deal of time and effort, which
makes it prohibitively expensive. An automatic or semi-automatic method —proposed in this work- for
this evaluation can save time and cost for insurance companies. Data mining and machine learning as
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two efficient tools for data analysis can assist Social Security Organization in automating this process. A
number of research works can be found in the literature working on this problem; however, the existing
research is far from ideal to solve the current problem both in covering a comprehensive feature set and
obtaining high performance. This problem can be approached as a classification or regression problem.
In the current work, a hybrid supervised learning method has been proposed to verify the eligibility of
applicants for unemployment benefits. The proposed method takes as input the information of insured
individuals with unemployment claims, as a feature vector, and assigns a numeric score to each
application after analyzing the input data, according to a trained classification system. Then, claimants
are classified into one of these two groups according to those scores: "Qualified” and "Unqualified".
Furthermore, the effect of each feature such as the payment history, age, marriage status, supported
people as family, payment amount, and occupation type on the validity of the unemployment claim has
been analyzed for the first time in the literature. The proposed method includes two hybrid strategies:
The BSA-SVM method and an ensemble learning method based on confidence values obtained by the
base classifiers. In the BSA-SVM method, the backtracking search algorithm (BSA) is used to estimate
the parameters of support vector machines (SVM) to improve classification accuracy. In the second
approach, confidence values extracted from individual classifiers are combined to better classify the
input data. We noticed a remarkable improvement in accuracy when using ensemble learning compared
to the isolated usage of each classifier. Empirical evaluation shows an accuracy of 87% for the first
approach: BSA-SVM, and 86% for the second approach: ensemble learning. Note that the obtained
results are based on real data collected from the Social Security Organization of Iran. We have made a
only subset of this dataset publicly available.
Keywords: Unemployment benefits, data mining, machine learning, supervised learning, BSA-

SVM, classifier combination.
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