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Abstract— Health Insurance industry is one of the fastest 
growing industries in India. One major issue faced by them is 
insurance fraud. “Fraud in health insurance is done by 
intentional deception or misrepresentation for gaining some 
undue benefit in the form of health expenditures”. Fraudulent 
claims add to the expense for the insurance providers. This paper 
aims at using analytics and statistical techniques for analyzing 
the past data and predicting the possibility of claims being a 
fraudulent one. Claims data of one of the regional offices of a 
prominent health insurance provider was used for this study. The 
variables to be measured and studied were identified based on 
the inputs from the literature review and the expert interview. 
Expert Interview was done with an insurance expert who has 
experience in detecting insurance fraud. Once the variables were 
identified the data for the same was analyzed to predict the 
probability of the claim being a fraudulent one and flagged for 
further investigation.  Based on the results the experts can have a 
closer look at only those cases that are flagged of having higher 
probability of being a fraudulent one thereby reducing the cost 
involved in detestation of insurance fraud. 
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I.INTRODUCTION 

 
Health Care in India is undergoing huge transition. Increase in 
the average income, awareness about its importance and 
privatization of health care are the major factors that lead to 
this change. Since India is a huge nation with large population 
and also the fact that a large percentage of the population in 
India lives rural areas or urban slums and are also below the 
poverty line make health care a gargantuan problem. This has 
motivated the people and the government to explore financing 
options in health care and cover for the increasing cost of 
health care and the changing pattern of diseases. Health 
Insurance which remained underutilized till recently is now 
being projected as a tool that can be used to manage the 
financial needs of people who need health care. Health 
Insurance is comparatively more complex with respect to 
other segments of insurance business because of the very 
nature of health insurance. Due to the complex nature of 
health insurance, it is vulnerable to fraudulent claims.  

Health insurance fraud in particular is a costly form of 
unethical customer behavior and has been the prime focus of 
many of the recent studies. Currently detection of fraudulent 
claims is done manually, involving a medical practitioner with 
rich experience in health care. Details regarding the claim are 
manually checked by him/her and then based the findings the 
final decision is made to approve the claim or go for further 
investigation before approving the claim. In this paper we use 
the experience of an expert in detection of insurance fraud and 
try to find out the pattern in the data, which could be used to 
help flag fraudulent claims, thus reducing the burden of 
manual intervention, as the expert will have lesser number of 
claims that are to be manually verified. Next part of the paper 
would discuss about the literature review that was done and 
about the expert interview that was conducted. After that the 
discussion would be about the hypotheses formulation for this 
study. In the fourth section the discussion would be on the 
data that was collected and the methodology used for research. 
The last section discusses about the results and interpretation 
of the results followed by the conclusion   
 

II. LITERATURE REVIEW  

 
There has been a significant growth in the amount of research 
done in developing algorithms and using analytics to predict 
and identify consumer fraud and unethical behavior. Fraud 
essentially involves doing set of activities which could range 
from dishonesty to deception with the intention of creating loss 
to others or which could lead to a loss to others or with the 
intention of making a personal gain [1]. Insurance fraud is one 
of the main unethical consumer behavior that is being 
researched upon. According to [2], Insurance claim fraud is the 
second largest white collar crime and it burdens the 
government, insurance providers and the customers billions of 
dollars each year. It claims that the perception of the policy 
holders that inflating an insurance claim is not unethical is the 
major issues faced by the insurance providers in the United 
States of America. The results show that the higher deductible 
amounts has induced a feeling among the customers that it is 
fair to inflate the claim amount. There is not sense of 



 
 

unethicality in inflating the claim amount from the point of 
view of the customer. The paper also discusses about the 
implications of this behavior in the insurance industry. To 
predict the probability of insurance fraud, many researchers 
have used analytical techniques by analyzing large datasets 
looking for patterns or using data mining techniques to predict 
the probability of a claim being a fraudulent one.  
In [3], the claim attributes that could help in predicting the 
probability of a claim being fraudulent were identified and 
used. The age of the person making the claim, the time 
between the occurrence and the claim being actually made and 
the a few other factors were identified as indicators of potential 
fraud. However not much research is done on the methods used 
by the expert in India to identify the fraudulent claims. The 
parameters used for the predication would also depend on the 
country as fraudulence methods are affected by the local 
culture and local legislations, as mentioned in [4]. For example, 
people from a country with individualistic culture may have a 
lower tendency to misuse the system when compared to an 
individual from a collectivist background. There is every 
possibility that an uninsured person would disguise himself or 
herself as an insured person and get the benefits of insurance 
unlawfully in a collectivist culture, as the family ties are 
stronger and this type of fraud would require consent of the 
actual insurance holder.  If it is within the family the chances 
are higher in collectivist culture. It also states that a large 
majority of fraudulent activity in the insurance industry follow 
a limited number of patterns. These patterns are known to 
insurance experts who gain it through experience. This 
research was done based on the insurance industry in Turkey 
and data mining technique was used to identify patterns using 
the past data and then flagging the entries that needs further 
investigation, in this case it was a manual intervention. 
Research that has focused specifically on customer dishonesty 
and unethical behavior has documented the importance of 
customer attitudes toward insurance dishonesty [5]. For 
example, in [6], the research was to create Consumer Ethics 
Survey, which includes insurance fraud, to understand 
consumer perceptions of ethically questionable consumer 
behaviors. The more favorable individuals’ ethical perceptions 
of fraud are, the more likely individuals are to engage in such 
behavior [7].   
In [8], study is done to identify the type of hospitals and 
patients involved in fraudulent activities with respect to health 
insurance claims and frauds related to it. The study was done 
based on the data of elderly people who had one or more of the 
six medical conditions that are prone to fraudulence. The data 
was collected for a period of four years for the study. 
Researchers obtained longitudinal claims data linked with 
social security death records, hospital characteristics, and 
state/year-level antifraud enforcement efforts. The study 
showed that with increased enforcement, certain types of 
hospitals and patients returned with lower bill amounts without 
any adverse effects or change in quality of the treatment. There 
is a common assumption made in economics that if there is 
monetary benefit associated, people always misrepresent their 
personal information, and this was studied in [9].  A 

representative sample was selected and the extent of lying cost 
was measured and it was found that in spite of having 
monetary benefits for lying people did not lie as much as it was 
expected. Further experiments were also done to make sure that 
mode of communication did not play an influencing factor in it. 
Earlier studies, like in [10], [11], [12] and [13] have proved 
that certain observable and measurable characteristics play an 
important role in influencing the amount of lies that is being 
told. In [14], preference for honesty is studied and based on the 
class of economic environments a positive result is obtained. In 
[15], the study was on the social, economic and the moral 
dimensions of insurance fraud and in this paper it was 
mentioned as to how complex insurance fraud is to detect and 
that about 10% of the claims are fraudulent. However, it has 
also been mentioned that the number could be much higher 
because most of the cases are not reported and an amicable 
solution is reached privately. The study also discusses on how 
to reduce insurance claim fraud and one major input was on 
using moral cues during claims can reduce the chances of 
fraud. Having the internal honesty monitors at the time of 
decision making would help a lot in reducing the chances of 
customers taking advantage of chances when they can cheat. 
There has also been studies like in [16] which state that the 
researcher interaction can also influence the response of the 
responder both knowingly and unknowingly, for example, the 
introduction by the researcher can have a huge impact on how 
the respondent replies, especially in case of ethics related 
studies. In [17], the study is on ethically questionable consumer 
behavior and how this is influenced by the individual 
perception about ethicality, social support, benefits and the 
consequences of being unethical. Ethics does play an important 
role in insurance fraud, it is the choice that the customer takes, 
between right and wrong as discussed in [18]. 
 
 

III. EXPERT INTERVIEW 

 
An interview was conducted with an expert in this field who is 
involved in identification of insurance fraud in India. From the 
literature review it was clear that the techniques would depend 
on the country as the culture and the attitude of customers 
towards fraud would change based on country. Enforcement of 
law also would change based on the country that is being 
studied upon and thus the pattern and the methods used for 
fraud would differ. An insurance expert would be the right 
person to identify the most apt methods that are currently used 
to detect insurance fraud and these methods could be very 
useful in developing the model to identify the pattern of frauds 
that could be used in flagging the claim. Based on the input 
from the expert around ten variables were identified and 
divided into two groups as measurable and non-measurable. 
Measurable are those variables that could be identified from 
the claims data and the non-measurable are those variables 
which are subjective in nature and cannot be identified from 
the claims data. So based on the input from the expert, and 



 
 

availability of data most ideal and apt variables from the 
measurable variables were selected and used for the study. 
 
 

IV. HYPOTHESES DEVELOPMENT 

 
Hospitals having different billing for insurance patients and 
change in physician comprised the non-measurable variables.  
Hospitals visited, claimed amount, type of medical condition, 
type of payment, maximum claimable amount, cost on 
investigations, age, gender, location and amount spent room 
rent as the measurable variables. Among these age, gender, 
total insured amount, total bill amount and type of payment 
were used for this study. The focus was to identify patterns 
based on these data. 
 

A. Age 

Study was done to check if the age of the patient had a 
significant impact on the claim being a fraudulent one. The 
hypothesis (alternate) developed for the same is as follows. 
 
Ha1 – Age of the patient does have an impact on the claim 
being a fraudulent claim 
 

B. Gender 

Study was done to check if the gender of the patient had a 
significant impact on the claim being a fraudulent one. The 
hypothesis (alternate) developed for the same is as follows. 
 
Ha2 – Gender of the patient does have an impact on the claim 
being a fraudulent claim 
 

C. Type of Payment 

Study was done to check if the type of the payment had a 
significant impact on the claim being a fraudulent one. If we 
could identify that claims from a particular type of payment 
were fraudulent, that would help a lot in flagging the claim. 
The hypothesis (alternate) developed for the same is as 
follows. 
 
Ha3 – Type of the patient does have an impact on the claim 
being a fraudulent claim 
 

D. Total Insured Amount 

Study was done to check if the total insured amount had 
impact on the claim being a fraudulent one. If we could 
identify that claims from a particular range of insured amount 
were fraudulent, that would help in flagging the claim. The 
hypothesis (alternate) developed for the same is as follows. 
 
Ha3 – Insured amount does have an impact on the claim being 
a fraudulent claim 
 

E. Total Bill Amount 

Study was done to check if the total bill amount had impact on 
the claim being a fraudulent one. If we could identify that 
claims from a particular range of total bill amount were 
fraudulent, that would help in flagging the claim. The 
hypothesis (alternate) developed for the same is as follows. 
 
Ha3 – Total Bill amount does have an impact on the claim 
being a fraudulent claim 
 

 

V.DATA AND METHODOLOGY 

The data was collected based on the claims requests received 
by one of the regional offices of a prominent health insurance 
provider. The data contains details of the claim being accepted 
or rejected and the details about the insurance. Based on this 
data prediction is made to flag the data as one with higher 
chances of being fraudulent one and then it is checked with the 
actual data to measure the success rate. The data collected has 
more than three thousand five hundred observations of which 
about ten percentage are claims that are rejected. Supervised 
learning using artificial neural network were employed using 
the tool– NeuralTools 7.5 by Palisade Corporation 

Neural Network Analysis 

Neural Tools are widely used in helping managers take 
business decisions based on the past data by predicting the 
likelihood of an event taking place. The system develops the 
most optimal model and checks for the fitness of the model by 
splitting the data into train data and test data. Then the 
predictions are made on test data and the error percentage is 
calculated. Once the model is finalized it can be used to predict 
the results in future. NeuralTools from Palisade Corporation 
was used and the model was developed based on City, Age, 
Gender, Total Insured Amount, Type of Claim and Total Bill 
Amount. 
 

VI.RESULTS AND DISCUSSION 

 
PNN and MLFN 2 to 6 nodes were done on the data. City, 
Gender of the applicant and type of claim were the categorical 
predictor variables and Age of the applicant, Total insured 
amount, total bill amount where the continuous independent 
variables used for the analysis. If the amount was paid to the 
applicant or not was the categorical dependent variable. The 
results from the analysis are as follows.  
 

TABLE. I       SUMMARY OF ANALYSIS 

 
Summary   
Net Information   

    Name Net Trained on Data 
Set #1 



 
 

    Configurations Included in Search PNN, MLFN 2 to 6 
nodes 

    Best Configuration MLFN Category 
Predictor (4 nodes) 

    Independent Category Variables 3 (City, Gender, 
Type Of Claim) 

    Independent Numeric Variables 3 (Age, Sum 
Insured Amt, Bill 
Amt) 

    Dependent Variable Category Var. 
(Insurance Paid) 

Training   

    Number of Cases 2940 

    Training Time 02:00:00 

    Number of Trials 2035577 

    Reason Stopped Auto-Stopped 

    % Bad Predictions 6.3265% 

Testing   

    Number of Cases 722 

    % Bad Predictions 5.9557% 

Data Set   

    Name Data Set #1 

    Number of Rows 3689 

    Manual Case Tags NO 

The following table shows the error percentage from various 
analysis done. 

TABLE. II      BESTNET SEARCH RESULTS 

  % Incorrect 
PNN 6.51% 

MLFN 2 Nodes 5.96% 

MLFN 3 Nodes 5.96% 

MLFN 4 Nodes 5.96% 

MLFN 5 Nodes 6.65% 

MLFN 6 Nodes 6.93% 

 

VII.CONCLUSION 

 
Insurance fraud is one of the most prevalent and pressing issues 
in the health insurance sector. The amount of time and money 
spent on detecting health insurance fraud is very high and with 
the higher availability of data organizations can use data to 
automate their fraud detection mechanisms. Decision tools can 
be used for the same and from the analysis and the results of 
the data we can conclude that, for the given set of data the best 
fitting model is MLFN 4 nodes model. The independent 
variables are city of claim by the applicant, gender of the 
applicant, type of claim, i.e. it is reimbursement or cashless, 
age of the applicant, Total sum insured by the applicant and the 
total bill amount for the ailment. Based on the past data for 
these variables, neural networks is built to develop a model and 
the MLFN 4 nodes model has the least error percentage. This 

model can be used in future to predict the possibility of a fraud 
based on the variables. This can help in reducing the manual 
work involved in detecting the fraud. The model would flag the 
potential fraudulent claims and manual intervention would be 
required only for the flagged ones, thereby reducing the cost 
and time involved. Since machine learning approach is used the 
precision of the predictions will improve with more data 
flowing in and the model training itself. 
 
 

VIII.LIMITATION AND DIRECTION FOR FURTHER 

RESEARCH 

The present study has not considered major factors like the 
type of hospital and the type of ailment due to the constraints in 
data that was available.  If these factors are also considered, the 
analysis and the predictions would be more accurate.  
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