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Abstract 

Adverse selection appears when insured persons have information about their 

risk that is not observed by insurers. Under these circumstances, insurers are 

unable to identify customer risk and they are forced to offer the same contract 

based on the average of all their customers. It is clear that offering such a similar 

contract will be relatively more attractive to high-risk customers. In contrast, it is 

not very pleasant for customers who are exposed to lower risk. This will 

gradually drive low-risk customers out of the insurance industry. The end result 

will be that such a situation will prevent a stable balance in the market and it 

allows the market to collapse completely. In the present study, the phenomenon 

of adverse selection, which is one of the side effects of asymmetric information, 

in the basic health insurance market in Iran, is studied and tested. To test the 

research hypothesis, that is, to confirm the existence of an adverse selection, 

household budget data between 1993 and 1994 were used. Attempts have been 

made to make the model under the least parametric assumptions, to be able to 

test adverse selection in health insurance. Also, unlike all previous models, the 

uncertainty of repayment and its amount was considered in this model, which is 

much more consistent with reality. The results confirmed the adverse selection 

in health insurance, health care and social security in Iran. 
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1. Theoretical background 

Bajari et al.’s (2014) model was used for the adverse selection test. Bajari et al.’s 

Model was developed by Bloomust (1997), Cardon and Handel (2001), and 

Spence and Zechaser (1971). This model was selected because it uses the least 

assumptions and the drawbacks of previous models have been resolved and it is 

more flexible. 
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The level of consumer utility is as follows: 
 

),,()),1(,(),;,( 21  mHcFmcU   (1) 
 

    In relation (1), (.)F  indicates the level of utility of the consumption of 

compound goods and (.)H  denotes the utility resulting from the consumption 

of health services,   shows the parameter of the level of health
1  and

2  is the 

risk aversion. The hidden health parameter, , is located between  1,0 , and 

indicates the importance that the consumer gives to the consumption of medical 

services in relation to other goods. If   is close to 1, the consumer will increase 

the value of the health product, m and )1(  , the consumption status of the 

compound product will decrease. 
1  and 

2 shows the parameter and, 

consequently, multilateral risk aversion according to total consumption and 

health. 

Budget constraints are costs that consumers spend on compound goods plus 

health goods, which should be less equal to their income, y , after deducting 

premiums, jP . j  . It is the insurance plan that the individual chooses. 
 

jj pyamc  )1(  (1) 

 

2. Estimation 

We used a two-step semi-parametric estimation strategy to obtain the parameters 

of the consumer utility equation and the distribution of the hidden health status. 

Observations include individual ’'s correspondence in program j for the year t. 

The statistical population of the study for the adverse selection test and the moral 

hazard of information included all the insurers of basic health insurance. A 

statistical sample of the household budget questionnaire was obtained, which is 

collected annually by the Statistics Center of Iran. The period under study was 

2014 and 2015. The reason for choosing this course is that the government has 

been creating health insurance since 2014, and this research seeks to examine 

asymmetric information after the implementation of this program. Also, 

information on the costs of each type of insurance and the amount of repayments 

was obtained from the statistics and data of the Central Insurance Organization 

of Iran. In the Iranian health insurance market, people have one type of 

insurance according to their type of job: a) government employees are covered 

by health insurance; b) workers and employers are covered by the Social 

Security Organization; c) the self-employed are covered by health services; d) 

Freelancers are under the auspices of the Social Security Organization; and e) 

Health insurance. In this study, the test of adverse selection and moral hazard 

was performed in three insurance policies: health services, social security and 

health. Variables included income, y , premiums, 
jp , consumer health 
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expenses, m  consumer health reimbursement, )( maf jj
 and conditional 

distribution probability distribution, 
m

maf jj



 )(  that can be directly calcualted from 

)( maf jj
 the amount of damages paid to the insured. The probability of 

repayment is based on the estimated health costs that can be estimated. 

Unknown values are in the risk parameter or
1  and 

2  which is calculated 

using the estimatorGMM . 

 

3. Estimation of the risk parameter using the GMM method 

For each individual, i , in a given plan j , in a given year t , there is an expression 

of hidden health status. The term health status of individuals in relation to the 

definition of a hypothesis is used to estimate the utility parameters using the

GMM  framework. It is assumed that the distribution of hidden health status does 

not change over time. 
 

Table 1: Estimation of risk values for composite goods and health services 

 

    The range of risk coefficients between [5.2-6] for 
1  and [2.83-3.89] for 

2  

c shows that people are more risk averse to compound goods than health goods. 

    Estimation of  In this method, the simple form of consumer utility, which is 

suitable for the general utility framework, is considered: 
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In this case, the expected utility is equal to: 
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𝜸�̂� 𝜸�̂� Type of Insurance Grid Size 

3.894737 6 Health insurance 

20 2.842105 6 Social security 

3.894737 5.473684 health Service 

3.692308 6 Health insurance 

40 3.179487 6 Social security 

4.076923 5.615385 health Service 

3.244898 6 Health insurance 

50 2.836735 6 Social security 

3.653061 5.285714 health Service 
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    The consumer maximizes his or her expected utility by choosing to spend on 

health care. It is derived from the expected utility and set to zero. The first order 

condition is sorted and   extracted: 
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Where: 

 

 
Figure 1: t-distribution function in all three insurance plans 

(health insurance, social security and health services) 
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Figure 1 shows the t-distribution function in the three insurance schemes. The t-

distribution in health insurance is rounded to 0.4 to 0.5. In health insurance, the 

distribution of t is 0.5 to 0.7, and in social security insurance, it is 0.1. This 

means that the level of desirability of health care services for health care 

providers is the highest compared to other insurances, followed by health 

insurance and, finally, social security insurance. 

 

4. Adverse selection test              
Some insurance schemes are more generous than others, and this is attractive to 

insurers. If the distribution of hidden health status is the same between different 

plans, it means that there is no adverse selection and vice versa. The 

𝐻0 hypothesis is that the distribution of hidden health status within a project is 

similar to other projects. The 𝐻1 hypothesis is that the distribution between 

plans is different. 

    As shown in Table 3, the 𝐻0  hypothesis is rejected, meaning that there is a 

bad choice in all three insurance schemes, and insurers are looking to choose 

more attractive schemes. 
 

Table 3: Adverse selection test in three health insurance, social security and health 

insurance plans 

 

5. Conclusion 

The purpose of the present study was to gather information about the presence of 

asymmetric information in the basic health insurance market in Iran. The 

importance of this issue is that as long as no complication is identified, no 

Year Test Statistic P-Value Decision 

𝐻0: The aggregate distribution function of social security and health insurance 

is the same 

𝐻1: The aggregate distribution function of social security and health insurance 

is not the same 

2014 0.9949 < 2.2e-16 Reject 

2015 0.99526 < 2.2e-16 Reject 

𝐻0: The aggregate distribution function of health insurance and health services is the same   

𝐻1: The aggregate distribution function of health insurance and health services is 

not the same 

2014 0.012805 1 Reject 

2015 0.0048265 1 Reject 

𝐻0 :  The aggregate distribution function  of social security and health 

insurance is the same 

𝐻1: The aggregate distribution function of social security and health insurance 

is not the same 

2014 0.99795 <2.2e-16 Reject 

2015 0.9952 <2.2e-16 Reject 
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treatment can be sought for it. The data required for this study were calculated 

from household budget information between 4102 and 4102 based on the 

theoretical foundations of the Bajari et al. (2014) model. To this end, a demand 

model for medical services and other goods was created under the budget 

constraint. In addition, (1) attempts were made to have the model created under 

the least parametric assumptions that could well test poor choice in health 

insurance. (2) Also, unlike all previous models, the uncertainty of repayment and 

its amount was considered in this model, which is much more consistent with 

reality. The results confirmed the existence of poor selection in basic health 

insurance in Iran. The results also showed that in all three insurance plans, risk 

aversion of compound goods was higher than health care, meaning that people 

are more concerned about providing other goods, and probably because of low 

income levels, health products are still a luxury good. 
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