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Health Insurance Coverage, Income Distribution and Healthcare Quality in Local Healthcare Markets



Damian S. Damianova and José A. Pagánb January 11, 2010 Abstract We develop a theoretical model of a local healthcare market in which the quality of healthcare services and the level of (un)insurance are endogenously determined. When a higher quality of healthcare services is associated with higher fixed costs, and all insured community members pay the same health insurance premium, the quality of the service in (Nash) equilibrium is underprovided. Thus, healthcare reform proposals to cover the uninsured can be interpreted as an attempt to correct this market failure. We illustrate with a numerical example that if community members clearly understand the linkages between health insurance coverage and the quality of local healthcare services, healthcare reform proposals—such as universal health insurance coverage or subsidies to purchase health insurance coverage financed through taxes (e.g., tax credits)—are more likely to enjoy public support. From a social welfare perspective, an optimally designed tax credit is more desirable than free universal health coverage financed through taxes because a tax credit requires recipients of health care services to bear part of the costs of receiving these services.
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1. Introduction Almost 15 percent of the US population did not have health insurance coverage in 2008 (about 44 million people) and the ranks of the uninsured will increase by 6.9 million by 2010, partly as a result of the US economic recession that began in December 2007 (NCHS, 2009; Gilmer and Kronick, 2009; NBER, 2008). Lack of health insurance coverage is strongly associated with lower access to health care and poorer health outcomes (McWilliams, 2009), and recent research suggests that uninsurance is not only detrimental to the health of uninsured individuals but also it could have a substantial impact on the quality and structure of local healthcare systems (Pauly and Pagán, 2007). In its most recent (2009) health insurance report (America’s Uninsured Crisis: Consequences for Health and Health Care), the Institute of Medicine’s (IOM) Committee on Health Insurance Status and Its Consequences concludes that the size of the local population without health insurance coverage affects not just the uninsured but also the insured population in the same community. As health care services are rendered in the communities where physicians practice medicine and patients seek care, the availability and the quality of healthcare services may be tied to the characteristics of these local healthcare markets. One of the key findings of this IOM report is that ―local health care delivery appears to be vulnerable to the financial pressures associated with high community-level uninsurance rates‖ (IOM, 2009: P. 9). Thus, the proportion of the population with health insurance coverage at the local level is likely to be an important determinant of service quality given that the insured population is the main revenue driver for local healthcare providers. For example, a hospital outpatient department which sees rising numbers of uninsured patients which are unable to pay might be forced to stop providing some costly services, reduce its investments in expensive equipment or limit its hours of operation. Thus, services associated with high fixed costs (such as scanning or radiology services, or specialized care) are unlikely to be available even to insured patients who are willing and able to pay for services rendered to 2



them (Pauly and Pagán, 2007). While these community effects of uninsurance will not be evident at the national level, they will certainly be palpable at the local level, particularly in smaller communities, cities and states (Pauly and Pagán, 2008). Using household survey data from the Community Tracking Study, Pauly and Pagán (2008) compared healthcare access and quality for 23,956 adults with private health insurance coverage residing in 60 communities across the US. These communities differed in the proportion of the local population without health insurance coverage. Their study concluded that a 10 percentage-point increase in the proportion uninsured in the local community led to a 4.05 percentage point decrease in the probability that an insured adult would have a place to go when sick and a 1.61 (2.23) percentage point decrease in the probability of having a doctor’s visit (preventive check up) within the previous 12 months. Insured patients in higher uninsurance communities were also less likely to be satisfied with their choice of primary care doctors—and with their choice of specialists—than insured patients in lower uninsurance communities. The proportion of the uninsured population in a local health care market has also been linked to individual-level unmet medical needs (Pagán and Pauly, 2006), mammography screening (Pagán et al., 2008), and patient trust in their doctors (Pagán et al., 2007). Despite the growing empirical evidence of the link between rates of community insurance and quality of local healthcare services, little is known about the microeconomic incentives of healthcare providers to make quality-improving investments and the incentives of local residents to purchase health insurance coverage. Much of the existing theoretical literature focuses on the impact of the payment system on the quality and quantity of healthcare services. Miller et al. (2006) study the incentives of health care provider to choose quality of services depending on the fraction of the financial surplus retained by the health care provider and the nature of the provider’s utility function. Ellis and McGuire (1986), Ma (1994, 1998) and Sharma (1998) explore the tradeoff between cost reduction efforts and the incentives of physicians to provide high quality services. They show that payment schemes that combine both prospective payment 3



(fixed price) and cost-based reimbursement are able to provide incentives for both cost containment and efficient quality provision. McGuire and Pauly (1991) contrast two polar physician objectives—seeking to attain a fixed target income and seeking to maximize profit—in a model of physician demand inducement, and analyze the physician’s response to changes in the insurer’s reimbursement rates. Ma and McGuire (1997) study the optimal payment method for physicians and the optimal health insurance for patients in an agency model in which the quality of the service (the physician effort) is not observable and the quantity of the services provided to patients is not part of a contract. Their study explores the extent to which contractual arrangements can remedy the inefficiency associated with these two forms of market failure. This paper adds to this growing strand of theoretical literature by analyzing the incentives of healthcare providers to choose the quality of their services and the incentives of individuals to purchase health insurance coverage in an equilibrium model. We pose the question of whether freely operating healthcare markets are able to coordinate these incentives and guarantee that local healthcare systems provide the efficient quality of services in local communities. While the variation in health insurance coverage rates and the quality of health care services across communities can be criticized on moral or ethical grounds (e.g., Gawande, 2009), it is unclear whether this variation also results in market inefficiency. From an economic efficiency standpoint, one could claim that this variation merely reflects the preferences of communities with different income distributions regarding healthcare quality and costs. In this paper we will argue that (a) if a higher quality of the service requires a higher fixed cost investment, and (b) if all individuals pay the same health insurance premium, then in equilibrium the market-level quality of health care services will be underprovided. When healthcare providers charge a price not lower than average cost (in order realize non-negative profits), individuals who are willing and able to pay a price above marginal cost (but below the Nash equilibrium price) have no access to the local healthcare system. These patients would potentially benefit from an increase in the quality of the service, yet, this gain remains 4



unrealized. Further, consumers with high incomes derive a higher benefit from an increase in the quality of healthcare services compared to the marginal consumer who is just indifferent between purchasing health insurance and remaining uninsured. In equilibrium this benefit does not result in an increase in the quality of the service when all consumers pay the same insurance premium. Our welfare analysis has both positive and normative implications. From a positive perspective it suggests a failure (or at least a market distortion) in the market for healthcare services in which quality is associated with fixed costs (such as imaging or specialized care). Therefore, from a normative perspective, there is a need of nonmarket social arrangements that have the potential to bridge this efficiency gap. Recent proposals to reform the US healthcare system can, thus, be understood not only as vehicles for the redistribution of income but also as welfare-improving arrangements that correct for this market imperfection. Our comparative statics analysis explores how the equilibrium quality of services and the percentage of insured individuals in the community vary with the characteristics of the community income distribution (average income level and the Gini coefficient). If income follows a Pareto distribution then communities with a lower average income will have a higher equilibrium rate of uninsurance. In communities with relatively low average income levels, income inequality leads to strictly higher levels of uninsurance, although the effect of income inequality on insurance rates is ambiguous in more affluent communities. We present a numerical example of four communities which vary in average income and income inequality, and we calculate the equilibrium levels of health insurance coverage and healthcare service quality in these communities. We also explore the overall community support for two key healthcare reform proposals—universal health insurance coverage and tax credits for the purchase of health insurance coverage—should community members be asked to directly vote in favor or against the proposals. If community members fully understand the implications of these arrangements for the quality of the services available in their community, 5



these proposals will pass a majority vote for most of our examples. Support will be stronger in communities with higher average income where the number of uninsured individuals is lower. In communities with a higher income inequality the support for the proposals among the top earners—and in general—will be lower. Optimally designed tax credit proposals would enjoy a higher public support compared to universal health insurance coverage or providing free coverage to low-income individuals as they require that all recipients of health care services also bear part of the cost for the services they receive.



2. The Model Our model describes the interaction between individuals and healthcare providers in a local healthcare market. Consumers Individuals decide whether to purchase health insurance coverage (and use healthcare services when sick), and health care providers decide on fixed cost investments which impact the quality of the services provided. The size of the population in the community is normalized to one, and it is assumed that income in the community follows a Pareto distribution.1 We denote by



the percentage of the population with income not higher than



. The parameters



and



capture the lowest income and the income inequality in the community, respectively. Each person’s well-being is governed by a stochastic process with three possible states: healthy (H), sick (S), and dead (D). This process evolves over time in a probabilistic manner, and the transition probabilities between the possible states are given in following matrix.



1



The Pareto density has traditionally been used in economics to represent the distribution of personal income. Champernowne (1953) and Mandelbrot (1960) show that the Pareto income distribution emerges from stochastic models of income generation and Singh and Maddala (1976) derive the Pareto distribution as an outcome in a model of hazard (or failure) rates. While the Pareto density function fits fairly well data from high income levels, it also does not describe perfectly the income distribution at lower income levels (Singh and Maddala, 1976).
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Table 1: Markov transition probabilities across states



A healthy individual



can become



sick in the next



period with a probability of



. A sick individual might either remain sick in the next period (with the same probability of



),



become healthy again, or die. The latter probabilities depend on the access of the individual to healthcare services as well as on the quality of these services. We assume that the probability



, is decreasing and concave in , where



of moving from state S to state D,



is the



quality of the health care service. A person without access to health care can die with a probability of



. From this matrix we derive the life expectancy of an individual depending



on his or her access to healthcare services of quality . Proposition 1 (Life expectancy). An individual who is healthy in the current period and has access to healthcare services of quality



when sick has a life expectancy given by .



The proof is given in the Appendix. Each individual has a utility function



, where



and



(i.e., individuals



are strictly risk averse). Individuals seek to maximize their inter-temporal expected utility by deciding whether they want to purchase health insurance and use the healthcare services available in the community. We assume that a service of quality providers at a price equal to with a per-period premium of



will be offered by healthcare



and individuals have access to actuarially fair health insurance , where



is the probability that a healthy person becomes
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sick in the next period.2 The inter-temporal expected utility is assumed to be time-additive. Thus, an individual who uses healthcare services and has health insurance coverage has an expected utility of



An individual who is uninsured and does not use health care services has an expected utility of . Healthcare system The local healthcare system (industry) decides on the quality of healthcare services provided so as to maximize profit. Quality is associated with fixed costs that



and



where



and it is assumed



. The expected total cost of the local health care system is given by



is the share of the population in the local community which has health



insurance coverage and uses the healthcare services available when sick, and is the marginal cost of the service. The expected revenue of the health care providers is given by where , and



is the probability that an individual will need care,



is the price of a service of quality



is the number (or percentage) of individuals in the community that have health



insurance and will seek care (the size of the community is normalized to 1).



3. Equilibrium analysis Our analysis focuses on the market interaction between individuals and healthcare providers. A Nash equilibrium consists of combination of a healthcare service quality percentage of insured health care consumers in the community 2



and a



.



We make this assumption primarily for notational simplicity. Our results do not qualitatively change if we assume that the price the physicians charge is any increasing function of the service quality offered. The exact nature of the relationship between price and quality of the services certainly depends on the level of competition among healthcare providers, yet, for practical purposes we will not further model the way healthcare providers compete on the market for medical services. This assumption allows us to focus on the relationship between quality and the community insurance rate.
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Consumers. Each member of the community decides whether to purchase health insurance coverage so as to maximize his/her expected utility, given the quality of the service his/her individual income . The income threshold value



and



is given by the solution to the



equation .



(1)



It separates the insured from the uninsured individuals. The left hand-side represents the expected utility of an individual who uses the healthcare services and pays the actuarially fair health insurance premium, and the left hand-side gives the utility of an individual who does not purchase health insurance coverage and does not use the local healthcare system. Consumers with an income



find it optimal to purchase health insurance coverage, and



consumers with income



are unwilling or unable to purchase health insurance



coverage. That is, for



and



for



percentage of individuals with health insurance coverage, given a service of quality



. The is, thus,



given by: . Healthcare system. Given the percentage of insured individuals in the community, , the healthcare industry chooses the quality of the services



so as to maximize its profit: .



The percentage of insured people in the community



and the quality of the service



Nash equilibrium of the local healthcare market if they satisfy the equations
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form a



The next figure illustrates the best response of the healthcare industry to the percentage of insured individuals in the community



, and the percentage of insured individuals depending



on the quality of healthcare services provided



.



Figure 1: Best responses of consumers and healthcare providers (solid lines) and the Nash equilibrium in the local healthcare market.



Next we explore how the quality of the service available and the percentage of insured individuals depend on the characteristics of the income distribution in the community (average income and the income inequality). For this analysis it will useful to represent the income distribution in the community as a function of the average income and the Gini coefficient of the community income distribution. Proposition 2 (Average income and income inequality). Let



be the average income and let



be the Gini (income inequality) index of a community with



Pareto income distribution given by . 10



The income distribution can be expressed in terms of



and



as follows



The proof is given in the Appendix. The next proposition describes the effect of average income on quality and uninsurance in the local healthcare market. Proposition 3 (Variation in average income). Consider two communities,



and



, with the



same income inequality (Gini) index but different average incomes, and assume that average income in community



is lower. In equilibrium, the less affluent community will have a higher



percentage of uninsured individuals and a lower quality of healthcare services. Proof. We will first show that if



then the income distribution function



stochastically dominates the function for all



to the first degree. That is, . For this purpose it will suffice to show that



decreasing in . The partial derivative with respect to



Observe that the income threshold value



is



is given by:



determined by equation (1) depends only



on the preferences of individuals and not on the income distribution in the community. As the income distribution in community community



stochastically dominates the income distribution in



to the first degree, for each threshhold



income higher than



will be smaller in community



the percentage of people with (i.e., if



then



). Hence, the position of the ―best response‖ curves



and



relative to each other is as shown in Figure 1, and the lower equilibrium quality



of care and percentage of insured individuals in community
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is given by



and



.■



The next proposition reveals the effect of income inequality on the local healthcare market. Proposition 4 (Variation in income inequality). Consider two communities,



and



with the



same average income but different income inequality (Gini) indices. Assume that community has a more equitable distribution of income (i.e.,



, and that the average income citizen is



uninsured in equilibrium. The community with the higher income inequality,



, (has a higher



percentage of uninsured individuals and a lower quality of healthcare services. Proof. We will show that



for all



and use arguments similar to the



ones presented in the previous proposition to establish the claim. Again, it will be sufficient to show that



is increasing in



for



. Rearranging terms we obtain .



To demonstrate that



is increasing in



we will show that the functions



and



are both decreasing in



. It is easy to see that the first term is decreasing in



expression in the exponent



is decreasing in , and



For the partial derivative of the second term we obtain



To show that this partial derivative is negative we need to demonstrate that



12



since the for



.



.



This inequality is equivalent to



The inequalities



).■



establish the desired result (recall that



The proposition demonstrates that if the income in the community is so low that the average income community resident prefers to remain uninsured, then increasing income inequality in the community will lead to even higher levels of uninsurance. Our next proposition describes the desired quality of healthcare services for individuals with different income levels. Proposition 5. If every consumer is required to pay for healthcare services then the optimal quality level for an individual with income



is given by the solution to the equation



Individuals with higher income desire a higher quality of the service. Proof. As expected utility is given by condition for maximizing



, the first order



with respect to
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is



Dividing the left hand-side of this equation by result. Observe that



is increasing in



Hence,



and rearranging terms we obtain the above and



is assumed to be decreasing in



is decreasing in



decreasing in



(recall that



and increasing in



is concave and



. As



. is



), it follows that



individuals with higher income desire a higher quality of the service.■



4. Welfare analysis In this section we analyze the welfare properties of the Nash equilibrium allocation. We measure the consumer surplus of a community member by his/her willingness to pay for the service. An individual with income



is willing to pay for a service with quality



the amount



determined by the solution to the equation



Social optimum. Consider the problem of a social planner who chooses (a) the quality of the service and (b) the recipients of healthcare services to maximize total welfare (measured by consumer surplus minus costs). Given quality , in order to maximize welfare the social planner serves all individuals with willingness to pay denote by



not lower than the marginal cost . Let us



the (efficiency) threshold value of income such that for holds. For a given quality



the inequality



the total consumer surplus is .



The social planner chooses the quality of the service so as to maximize total welfare



The first order condition for the welfare maximizing quality is thus
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Before we present our main result on the welfare properties of the Nash equilibrium, we present two auxiliary results which will be used in the subsequent analysis. Proposition 6. The willingness to pay for an increase in quality is higher for higher income community members. Conversely, an increase in income brings more value to members of communities with a higher quality of care. Formally,



Proof. From the definition of



The derivative with respect to



As



is increasing in



we obtain



can be expressed as



it follows that



must be decreasing in , and hence,



is



increasing in .■ Proposition 7. For each quality level



, the local healthcare system will be serving less



customers than socially optimal. In other words, the socially optimal income threshold value is lower than the market threshold value



.



Proof. The local healthcare system will provide the service only if it can make non-negative profits. Therefore, due to the fixed cost component



associated with the provision of the



healthcare services, the local healthcare system must charge a price the marginal cost . Recall that



and



which is higher than



are given by the solutions to the equations , and , respectively,
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and



is increasing in . The result follows.■



Proposition 8 (Main result). If all community residents have to pay the same health insurance premium then in Nash equilibrium the quality of the healthcare service will be underprovided (compared to the socially optimal level). Proof. The first order condition for the maximization problem of the local healthcare system is



Since



, this equation is equivalent to .



In a Nash equilibrium the solution of this equation is



.The first order condition of the



maximization problem of the social planner is . We will show that the solution of this equation,



, is higher than



. For this purpose we will



demonstrate that (2) We split the expression on the left hand-side in two parts as follows:



As



is increasing in , we have .



From Proposition 6, it follows that . Hence, inequality (2) holds true.■ There are two sources of inefficiency in the market allocation which lead to a lower than socially optimal quality, and both of these sources are related to the assumption that all 16



individuals pay the same health insurance premium. First, the residents who are willing to pay a price above marginal cost (but below average cost) are uninsured and do not receive care. They would benefit from an increase in the quality of the service, yet the market solution does not account for this benefit. Second, residents with incomes higher than the threshold resident (i.e., the resident with income



) would benefit more than the threshold resident from an



increase in the quality of the service (see Proposition 6), yet this potential benefit is not reflected in the profit maximization problem of healthcare providers. These results suggest that healthcare reform efforts which are able to adjust health insurance premiums to the various income levels in the community have the potential to improve total welfare. Reform proposals to expand health insurance coverage typically involve a subsidy for the purchase of health insurance or provide free coverage to low income citizens (financing these expenditures through taxes). Here we will focus on these examples of health care reform arrangements.



5. Healthcare reform proposals In this section we analyze the social desirability of several relevant health care reform proposals. We present a general formulation of a reform proposal and then we focus on some specific examples of reforms. A reform proposal



) is defined by the function



specifying the subsidy (expressed as a percentage of the cost of the insurance policy) to an individual with income



for the purchase of a health insurance policy, and an income tax rate



that generate tax revenues to finance the reform expenditures. A reform proposal is feasible if the tax revenues are sufficient to finance the subsidy to individuals. This budget constraint is given by:



We will focus on proposals which combine a mandate to purchase health insurance coverage and a subsidy to cover all the members in the community and analyze the 17



social/political support for several examples of such reforms. These types of reforms are easy to analyze because if all community members are covered then price of the insurance policy is



and the



. Further, if the reform is financed by a proportional income



tax, the budget constraint is given by



The social/political support for a particular reform will be measured by the percentage of people who would vote in favor of the proposal, where being in favor of the proposal means enjoying a higher utility with the reform proposal compared to the utility attained in the Nash equilibrium of the market. We define the indicator function



which assigns the value of 1 if the individual with income proposed reform



derives a higher utility under the



as compared to the status quo (the Nash equilibrium), and 0 otherwise. The



percentage of people in favor of the proposal can thus be calculated as



Universal coverage (U) This proposal provides free coverage to all community members financed entirely through a (proportional) income tax. Thus,



for all



.
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. The budget constraint is given by



Tax credit (C) A tax credit covers a certain fraction of the insurance premium, , for all community members below a certain income level,



. Thus,



The budget constraint is given by



Proposition 9. An optimally designed tax credit reform enjoys public support at least as high as the support for universal coverage. Proof. In the optimal tax credit proposal



and



are chosen in such a way that the percentage



of people in favor of the proposal is maximized (



is determined indirectly by the budget



constraint). Universal coverage is, thus, a special case of a tax credit in which



and



,



and public support for this particular proposal cannot be larger than the support for the tax credit.



■



6. Numerical example Let the utility function be given by



and let the transition probability for the



transition from state Sick to state Dead be given by the decreasing function



Life expectancy is, thus,



income



.



and the expected utility function of a citizen with



who uses a service with a quality of



is: .
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Let the fixed cost of providing the service be given by



and let the probability of



becoming sick in the next period when healthy in the current period be



. Our next



proposition describe the Nash equilibrium of this numerical example. Proposition 10. The Nash equilibrium quality



of healthcare services is given by the solution



of the equation . Proof. The best response of the healthcare industry is given by the equation



It follows that (3) for



. If the quality of the service is



then the threshold income value



is determined



by the equation



The percentage of insured individuals is thus (4) Combining equations (3) and (4) we obtain the result given in the proposition.■
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Next we consider four communities that vary in the parameter for the lowest income, the parameter



, and



of the Pareto distribution. Income is measured in units of $10,000 and the four



communities considered are given in the table below. In this table we provide the average per capita income, , the Gini index



, and the equilibrium level of insurance



we calculated for



each of the four communities considered.



(A):



(C):



(B):



(D):



Table 2: Average income, Gini coefficient, and percentage of insured individuals.



In agreement with propositions 3 and 4, communities with higher income inequality and communities with lower average income have a smaller percentage of insured individuals in equilibrium. Universal coverage Next we examine the popularity of the universal health coverage proposal. Who will be in favor and who will be opposing this proposal? For the numerical example considered, the low income (uninsured) population that gains coverage as a result of the proposal will be in favor. Likewise, very affluent individuals will be in favor as they put a substantial value on increases in the quality of the services in their community, and their marginal utility of income is relatively low (the utility function



is strictly concave). The threshold income



above which individuals are



in favor of the proposal is given by the equation



where



. For



the left hand-side of the above equation exceeds the right hand-



side. Middle-income individuals who enjoyed healthcare coverage in Nash equilibrium will find 21



themselves paying substantially more in taxes, an increase which cannot be compensated for by the quality increase they will experience. These are the individuals with income



such that



.



(A): 58.0%,



, 11,9%



(B): 93.1%,



, 46.5%



(C): 43.6%,



, 17.8%



(D): 54.2%,



, 31.8%



Table 3: Total percentage in favor of the proposal; Income threshold ; corresponding percentage of “top earners” in favor of the proposal



Table 3 presents the threshold value, , the percentage of the community with income above this threshold value (in favor of the proposal), and the total percentage in the community in favor of the proposal (uninsured in Nash equilibrium plus residents with income above ). As the table illustrates, communities with a higher income inequality (compare A vs. D) and a low average income (compare A vs. C and B vs. D) will have a lower percentage of ―top earners‖ in favor of the proposal. Yet in the communities with lower average income there are more uninsured individuals in Nash equilibrium. These individuals will be in favor of the proposal. Overall, support for the proposal is larger in communities with lower average income (58.0%>43.6% and 93.1%>54.2%) and higher income inequality (58%>54.2%). Optimal tax credit The optimal tax credit proposal adjusts the percentage of the health insurance subsidy threshold income level



and the



(below which people receive a subsidy for the purchase of health



insurance) so that the public support for the proposal measured by the percentage of the community in favor of the proposal, , is maximized given the budget constraint. 22



. For the numerical example considered we solved this optimization problem using Mathematica. The results are presented in Table 4. First, let us focus on the results for community C. The optimal tax credit gives a subsidy that covers 35.9% of the insurance premium of all community members with an income not higher than $36,400. This subsidy is financed through a proportional tax of 7.2% levied on all community members, and 89.5% of the community residents prefer this social arrangement to the status quo described by the Nash equilibrium.



% in favor,



, (A): 97.8%; 24.7%, $13,300, 74.7%



(B):82.0%;35.0%, $11,800, 86.5%



(C): 89.5%; 7.2%; $36,400; 35.9%



(D): 90.0%;13,8%, $23,700, 46.2%



Table 4. Optimal tax credit: Percentage of the population in favor, proportional income tax (%), income threshold below which individuals receive subsidy; size of the subsidy (%).



The results presented in Table 4 reveal some interesting properties of the optimal tax credit in the four communities. In the communities with lower average income (compare A vs. C and B vs. D) the optimal tax credit is significantly more generous, the tax rates are substantially higher, but the recipients of the tax credit are individuals with relatively low income. Similarly, in communities with higher income inequality (compare A vs. D) the optimal tax credit is substantially higher, and it is extended only to individuals with relatively low income. The optimal income tax is higher in the community with a higher income inequality (see community A). Tables 3 and 4 verify our conclusion stated in Proposition 9 that the optimal tax credit reform proposal is more popular than providing free coverage for everyone financed solely through an income tax. However, the proportion of the local population in favor or each proposal varies widely with respect to the average income and the income inequality in the community. 23



7. Conclusion Our model shows that when the quality of health care services in a local market/community is associated with high fixed costs then health care quality will be underprovided. The model developed above takes into account the endogeneity of health insurance purchasing decisions by individuals, the incentives that healthcare providers have to provide high quality care, and the distribution of income in the local community. When health care providers charge a price not lower than average cost, individuals who are willing and able to pay a price above marginal cost (but below the Nash equilibrium price) have no access to healthcare services. These patients would potentially benefit from an increase in the quality of the service, yet, this gain remains unrealized. Thus, proposals to cover the uninsured population not only benefit individuals who lack adequate access to the health care system but also they could have a significant impact on healthcare quality at the local level by addressing this market failure. Support for covering the local-level uninsured population will vary substantially across both income levels and the distribution of income in local communities. This last finding is certainly reflected in the varying degrees of enthusiasm—and the heterogeneity in political will— by which local communities and states have attempted to addressed health care reform in recent years (e.g., Massachusetts vs. California; Gruber, 2008a). We also show that if the linkages between community-level health insurance coverage and health care quality were transparent (i.e., fully understood) then an optimally designed tax credit that would help people to purchase a health insurance policy would enjoy higher public support compared to, for example, simply providing free coverage to low-income individuals. A tax credit requires health care service users to also assume a portion of the cost of the health care services received. Thus, the potential benefits resulting from health insurance coverage reform efforts based on tax credits could be larger than previously thought (e.g., Gruber, 2008b)
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due to the way in which increasing coverage addresses a key community-level market failure arising from higher quality being associated with higher fixed costs.
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Appendix Proof of Proposition 1. In period



all individuals are healthy and the probability distribution across states is . In period



the probabilities for each state is ,



where



is the transition matrix. This Markov chain has one absorbing state (D), and as time



converges to infinity the probability of entering the absorbing state converges to one. The life expectancy in this Markov chain equals the expected visits of the states healthy and sick before absorption occurs and equals



. We use standard techniques to derive the life



expectancy (see e.g. Lial et al 2003). We first rearrange the rows and the columns so that probabilities for the absorbing state are in the first row:



Next, we construct the matrix



The fundamental matrix is the inverse of this matrix and is given by



.



The first row of the fundamental matrix gives the expected number of visits to states healthy and sick before absorption occurs. Thus, the (future) life expectancy is given by .■ Proof of Proposition 2. The density function of the Pareto distribution is given by
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The average income in the community is thus



The Gini coefficient is derived from the Lorenz curve, which is defined as follows:



where



is the inverse of



(see e.g. Gastwirth 1972). The fraction of the two integrals gives the



Lorenz curve . The Gini coefficient can now be expressed as



Solving the system of equations ,



for the parameters of the Pareto distribution we obtain ,



.■
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