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ABSTRACT 

 

Given mounting concerns over rising federal spending on the major health care programs, 

including Medicare, and over soaring national debt resulted from them, it is important to explore 

the determinants of Medicare spending. Several scholars have used individual-level longitudinal 

survey data to examine Medicare beneficiaries’ previous health coverage status as a possible 

determinant of level of their current Medicare expenditures. Using annual state-level data from the 

U.S. Census Bureau and the Centers for Medicare and Medicaid Services over the period 2006-

2014, I estimate a fixed-effects regression model of the relationship between Medicare spending 

and a lagged measure of health coverage status among adults aged 55-64 at the state level. In 

general, I find no significant relationship. However, I find that lack of health coverage has a modest 

and positive relationship with subsequent Medicare spending in states with high uninsured rates 

among adults aged 55 to 64.   
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INTRODUCTION 

The financial health of the federal government is a critical national policy concern. 

According to the Congressional Budget Office (2016), in Fiscal Year 2016 the federal budget 

deficit is projected to be $590 billion. Over the next three decades, due to the fact that federal 

spending grew more quickly than federal revenues, the federal debt is expected to grow steadily 

(CBO, 2016). One of the primary sources of the projected growth in federal outlays is rising 

spending on the major health care programs, including Medicare and Medicaid (Ibid). In 2014, 

public health care spending amounted to $1.4 trillion, representing 48 percent of total health care 

spending in the United States (Ibid).  

One of the key drivers of federal spending on major health care programs is the aging of 

the US population. Due to the aging population, not only is the number of Medicare beneficiaries 

growing as a share of the population but the average age of beneficiaries is also increasing (CBO, 

2016). The CBO estimates that the share of the US population aged 65 and above will increase 

from about 24% of the population ages 20 to 64 in 2015 to 33% in 2026. Similarly, the Centers for 

Medicare and Medicaid Services (2014) predicts that there will be only 2.3 workers per beneficiary 

for 81.8 million beneficiaries in 2030, while there were 3.4 workers per Medicare beneficiary for 

the 47.7 million beneficiaries in 2010. This matters because the Hospital Insurance Trust Fund, 

the financing mechanism for Medicare Part A, may become insolvent in the near future. Another 

consideration that could lead to higher Medicare spending is the health status of the elderly (CBO, 

2016). If the elderly are unhealthy or chronically ill, federal spending on Medicare would rise 

because chronic conditions result in higher medical costs (Ward & Schiller, 2013). Healthy aging 
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is, thus, important not only for the well-being of the elderly population themselves but also for the 

fiscal health of the nation.   

Many studies have examined the associations between health insurance coverage and 

access to preventive services and between health insurance coverage and health outcomes. Adults 

who have health insurance coverage are more likely to receive preventive services than the 

uninsured (Fox and Shaw, 2014). In addition, continuous insurance coverage at near-elderly ages, 

63 and 64, is associated with fewer deaths, better health conditions, and slightly lower annual 

medical spending at the age 65 and over (Hadley and Waidmann, 2006). A lack of continuous 

coverage is associated with lower overall health and a variety of adverse health outcomes (Baker 

et al., 2001; Sudano and Baker, 2003).  

This paper assesses whether the percent of uninsured adults aged 55 to 64 in a state is 

associated with the state’s Medicare per capita spending on the elderly. I conduct a panel analysis 

using annual state-level Fee For Service (FFS) data taken from the Center for Medicare and 

Medicaid Services and data from the U.S. Census Bureau’s American Community Survey (ACS) 

series. 

 

BACKGROUND 

Among developed countries, the United States is the only country without universal health 

care coverage (OECD, 2016). However, the US has made progress toward this goal. In 2010, 

President Barack Obama signed the Patient Protection and Affordable Care Act (ACA) into law. 

The ACA is designed to make US health care more accessible and affordable. Since the passage 
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of the ACA, the uninsured rate has dropped significantly from 16% in 2010 to 9% in 2015 (Obama, 

2016). However, 28.5 million Americans remain uninsured (Kaiser Family Foundation, 2016).  

Health care in the United States is financed by public programs and private sources (CBO, 

2016). In 2015, 56% of the nonelderly population had health coverage through employer-

sponsored insurance, 26% were covered by public programs, and 10% were uninsured (Kaiser 

Family Foundation, 2016). For the elderly, near universal health coverage is available through 

Medicare, the federal health insurance program for people who are aged 65 or older. More 

specifically, in 2015, 99% of the population aged 65 and older were insured. Some 94% of this 

group were covered by government health insurance, and 52% had supplementary private health 

insurance (Barnett and Vornovitsky, 2016). By contrast, in 2015, 10% of adults aged 50 to 64 were 

uninsured (Blumberg et al., 2016).  

According to the Kaiser Family Foundation (2016), most uninsured people are adults in 

low-income and racial minority families. Almost 20% of the uninsured population is aged 50 to 

64. (Blumberg et al., 2016). In 2015, 46% of the uninsured reported that the high cost of coverage 

was the reason for being uninsured, and 20% reported that they could not get needed medical care 

due to cost concerns (Kaiser Family Foundation, 2016). 

 

LITERATURE REVIEW 

While a substantial body of literature investigates the associations between health 

insurance coverage and utilization of health care and between health insurance coverage and health 

outcomes, few studies have examined the relationship between healthcare coverage status and 

medical expenditures. When examining these relationships, researchers uniformly point out the 
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challenges in assessing the effects of lack of coverage on health outcomes, access to health care, 

and medical spending. One of the key challenges is that it is difficult to parse out the causal effect 

of insurance coverage on these three variables (i.e. access to care, health outcomes, and spending) 

because the socioeconomic and health characteristics of the previously uninsured are 

systematically different from those of the continuously insured (McWilliams et al., 2009; Johnson 

& Crystal, 1997). 

Using longitudinal biennial survey data from the Health and Retirement Study, 

McWilliams et al. (2007) found that, among Medicare beneficiaries, the previously uninsured 

tended to report notably higher medical spending after age 65 than did beneficiaries with consistent 

coverage. Building on what they found in 2007, McWilliams et al. (2009) focused more 

specifically on the relationship between the Medicare spending of beneficiaries after age 65 and 

their coverage status before age 65. The authors used the same data over an extended period, which 

allowed them to avoid overestimating Medicare spending among the previously uninsured by 

controlling for time-varying confounders. Their study again demonstrated that adjusted Medicare 

spending after age 65 is significantly higher for those who continuously or intermittently lacked 

insurance before age 65 relative to continuously insured elderly.   

In addition, because uninsured adults are more likely to forgo needed care before age 65, 

they are more likely to use Medicare to cover their needed care after they turn 65. McWilliams et 

al. (2003; 2007) examined this relationship, and found that adults without coverage at ages 59 to 

60 reported more substantial increases in use of healthcare services after age 65 than did the 

consistently insured. In particular, the previously uninsured who suffered from hypertension, 
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diabetes, heart disease, or stroke tended to make more visits to the doctor and stay in hospitals 

longer and more often after Medicare eligibility (McWilliams et al., 2007).    

 Because there is only limited literature on the direct relationship between Medicare 

spending and health coverage status before age 65, it is helpful also to consider the two most 

relevant aspects of insurance coverage and Medicare spending: the level of health care utilization 

and health outcomes.   

Growing evidence suggests that the lack of health coverage is associated with 

underutilization of health services. Many researchers have found that adults uninsured before age 

65 are less likely to use needed health care services as compared to continuously insured 

individuals (Schoen and DesRoches, 2000; Ayanian et al., 2000; Taylor et al., 2001; Black et al., 

2014). For example, Ayanian et al. (2000) found that uninsured adults are more likely to go without 

regular checkups, cancer screenings, cardiovascular risk reduction measures, and diabetes care. 

McWilliams et al.’s (2007) study on use of healthcare services among previously uninsured 

Medicare beneficiaries also demonstrated that uninsured adults were less likely to avail themselves 

of healthcare services before age 65, including doctor visits and hospitalization, compared to the 

insured.    

 Moreover, aligned with the studies on the relationship between lack of health coverage and 

lower levels of health care utilization, some studies have investigated the association between lack 

of coverage and health outcomes. This literature documented inconclusive results regarding the 

effect of health insurance on health outcomes among the elderly. Some studies that analyzed data 

on near-retirement age groups found that those without health insurance were more likely to fall 

ill (Baker et al., 2001). Kim and Richardson (2012) also found that the physical functioning of 
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people with insurance declined more slowly than it did for those without coverage. In addition, the 

Committee on the Consequences of Uninsurance at the Institute of Medicine found that a lack of 

insurance was associated with higher rates of morbidity and mortality because lack of coverage 

may prevent people from using health care services. Conversely, Black et al. (2014), using the 

Health and Retirement Study, found that those who were previously uninsured did not suffer from 

poorer health outcomes and did not die earlier than those who were continuously insured.   

 Building upon the research discussed above, this paper uses state-level data to estimate the 

association between health coverage at age 55 to 64 and subsequent Medicare spending on 

individuals aged 65 and over. Most of the current literature on Medicare expenditures and the 

uninsured cohort uses longitudinal survey data at the individual level. This study contributes to the 

literature by taking a different approach, using state-level data on actual Medicare spending per 

capita and data on the uninsured rate. I assume that people stay in the same state. By conducting a 

state-level analysis, I produce spending estimates that are expressed at the level at which state and 

federal governments make policies.  

 

CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

In keeping with the findings detailed in the literature review, I hypothesize that a state’s 

uninsured rate among adults aged 55 to 64 has a positive correlation with the state’s Medicare 

spending per beneficiary aged 65 and over in subsequent years. As briefly discussed above, 

previously uninsured adults may differ from continuously insured adults along many dimensions: 

socioeconomic, demographic, behavioral, and attitudinal (McWilliams et al., 2009; Johnson & 

Crystal, 1997). To assess whether states’ uninsured rates are associated with their per capita 
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Medicare spending, I control for these factors in my analysis. I expect that the uninsured rate in a 

state has a relatively small association with the state’s per capita Medicare spending once these 

differences are controlled for. My model is diagramed in Figure 1 and is discussed in more detail 

in the subsequent subsections.  

 

Figure 1. Conceptual Framework: Influences on Medicare Spending 

 

Healthcare coverage 

Medicaid, a state-run public health program, offers coverage for low-income enrollees. 

Among elderly Medicaid beneficiaries, this coverage helps to bridge Medicare coverage gaps. 

Thus, a model of determinants of Medicare spending must take account of the confounding effect 

of access to Medicaid. For example, in states that are relatively restrictive in terms of Medicaid 

coverage for those age 65 and older, Medicare beneficiaries might be less likely to use Medicare 

because of relatively high copayments. Indeed, Zuckerman et al. (2010) found that having access 

to Medicaid as supplementary health insurance is correlated with higher per capita Medicare 

States' Per 
Capita 

Medicare
Spending

Demographic Factors

•Gender (Female %)

•Race or Ethinicity

•Marital Status

•Elderly population aged 
65 and over

•Population aged 55-64

Healthcare Coverage

•Uninsured

•Medicaid Spending for the 
elderly

•Supplemental Insurance

Socio-Economic Factors

•Median Household Income

•Educational Attainment 

•Unemployment

•Poverty

Health Behavior

•Smoking

•Alcohol Consumption
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spending. This maybe also likely because elderly dual eligible beneficiaries are likely more 

severely ill than those who only qualify for Medicare, requiring long-term care or nursing home 

services (Musumeci, 2017). Hence, it is necessary to account for them in my empirical model. 

Demographic characteristics 

Medicare spending and health coverage status are strongly correlated with demographic 

characteristics. Zuckerman et al. (2010) found that beneficiaries’ characteristics, such as gender, 

age, and race, are associated with the level of per capita Medicare spending. For example, in the 

highest per capita Medicare spending group, there were fewer non-Hispanic white (77.6%) than in 

the lowest spending group (88.6%) (Ibid). In addition, the uninsured are different, on average, 

from the insured in terms of race, marital status, and gender (McWilliams, 2009). For example, 

among the insured, 81.9% were married, while among the uninsured only 68.8% were married 

(Ibid). Moreover, only 3.2% of the insured were Hispanic, while the same was true of 11.9% of 

the uninsured (McWilliams et al., 2007).  

Socioeconomic factors 

Studies have also documented that socio-economic factors are correlated with both 

Medicare spending and health coverage status. For instance, Zuckerman et al. (2010) found that 

annual family income is significantly associated with the level of per capita Medicare spending.  

 As previously noted, a recent report from the Kaiser Family Foundation analysis (2016) 

showed that 46% of the uninsured remain without coverage because of the high cost of insurance, 

and 81% of the uninsured are in families that have incomes below 400% of poverty. Moreover, 

McWilliams et al. (2007) found that previously uninsured adults differ from insured adults in terms 

of educational attainment, and employment status, and income level. For example, the uninsured 
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are more likely to have less than a high school education, to be unemployed or not in the labor 

force, and to have incomes in the lowest the 25th percentile of the annual household income range 

(McWilliams et al., 2003; 2007). Researchers also found that, compared to middle-aged adults 

(aged 45 to 54 years), individuals aged 55 to 64 are more likely to lose their jobs or to retire, 

thereby facing a higher probability of not having health insurance (Pol, Mueller, and Adidam, 

2000). These socioeconomic factors are accounted for in my analysis. 

Health behaviors 

Individuals’ health behaviors, such as smoking and alcohol consumption, are associated 

not only with their uninsured status but also with overall Medicare spending. The national level 

study of Zhang et al. (1999) found that, 9.4% of Medicare spending, amounting to $14.2 billion, 

was associated with enrollees’ smoking behavior. Mukamal et al. (2006) also found that, in 

general, former drinkers had higher Medicare spending than did “long-term abstainers.” 

In addition, McWilliams’ study (2009) found that smoking rates of the uninsured were 

significantly different from that of the insured. While 21% of the continuously insured were current 

smokers in the study period, about 31% of the previously uninsured were actively smoking (Ibid). 

Thus, I control for states’ current smoking population rates and per capita ethanol consumption in 

my empirical model.  

 

DATA AND METHODS 

My empirical analyses use state-level annual data for all 50 states and the District of 

Columbia. Data for my dependent variable, state-level per capita Medicare spending on individuals 

aged 65 and over, are taken from the state-level Fee For Service (FFS) series from 2006 to 2014. 
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These data are published by the Center for Medicare and Medicaid Services. Data for my key 

independent variable, the rate of insurance among individuals aged 55 to 64, are taken from the 

US Census Bureau’s Current Population Survey (CPS) from 2002 to 2005, and from American 

Community Survey (ACS) from 2006 to 2014. 

In the previous section, I described a number of demographic, socioeconomic, and health-

related factors that have been shown to be related to Medicare spending and/or to health insurance 

status. I therefore control for these factors in my empirical analyses. My demographic controls 

account for the percent of a state’s population that is female, the percent of adults who are divorced, 

the percent of population that is elderly, and the racial makeup of the state. Data for these controls 

were taken from US Census Bureau’s ACS 1-year series. My socioeconomic controls account for 

state-level poverty rates, median household income, unemployment rates, and educational 

attainment. These also come from the ACS series. Using ordinary least squares regression, I 

estimate the following equation with the state-year as the unit of analysis:  

Medicare Spendingit = β0 + β1(Uninsured)it-5 + β2(Medicaid)it + β3(Smoking)it + β4(Alcohol)it  

    + β5(Female)it + β6(Age55to64)it + β7(Age65over)it + β8(White)it + β9(Black)it 

     + β10(Hispanic)it + β11(NativeAmerican)it + β12(Divorced)it + β13(MedHHInc)it  

   + β14(Poverty)it + β15(Unemployment)it + β16(LessThanHS)it + β17(HSGrad)it  

   + β18(SomeCollege)it + β19(BA)it + αi + γt + eit 

where i is the state index, t is the year index, αi represents time-invariant state characteristics, γt 

represents dummy variables for each year, and eit is the error term. State fixed effects, αi, control 

for factors that are not time-varying but fixed in individual states, such as varying prices for health 

care services across states, variations in Medicare Advantage enrollment across states, and state 
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residents’ attitudes about health care. Year fixed effects, γt, account for all relevant factors that 

change over time but the changes are not different across states, such as nationwide changes in 

prescription drug prices.  

My dependent variable is state-level per capita Medicare spending on individuals aged 65 

and over, measured in 2014 dollars.a My key independent variable reflects state-level uninsured 

rates among the population aged 55 to 64 and is lagged by 5 years so that at least half of the 

population captured by my independent variable at year t-5 became Medicare eligible by year t. 

Detailed definitions of all variables are provided in Table 1.  

Table 1. Definitions of Variables in the Model 

Variables Definition Data Source 

Dependent Variable 

Medicare Spending A continuous variable measuring a state’s annual 

per capita Medicare spending on individuals 

aged 65 and over. These estimates were obtained 

by dividing the sum of Medicare Part A and Part 

B reimbursement by the number of individuals 

aged 65 and over.  

Center for Medicare 

and Medicaid 

Services, Fee For 

Service data 

Independent Variable 

Uninsured A continuous variable measuring the percent 

individuals aged 55 to 64 in a state who are 

uninsured. 

U.S. Census Bureau, 

ACS and CPS  

Healthcare Coverage 

Medicaid A continuous variable measuring a state’s annual 

per capita Medicaid spending on the elderly. 

These estimates were obtained by dividing the 

sum of a state’s Medicaid Spending on Medicare 

Part A and B by the number of individuals aged 

65 and over.   

Center for Medicare 

and Medicaid 

Services, Medicaid 

Budget and 

Expenditure System 

                                                 
a Medicare spending figures are adjusted for inflation using the Consumer Price Index (CPI) on medical care 

services. CPI inflation adjustment factors were taken from the Bureau of Labor Statistics (BLS). The Medical 

Care Services CPI accounts for three expenditure categories: professional services, hospital and related services, 

and health insurance (BLS, 2010).  
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Table 1. (cont.)   

Health Behavior 

Smoking  A continuous variable measuring the percent of a 

state’s population aged 45 and over who is 

currently smoking. 

Centers for Disease 

Control and 

Prevention, Behavior 

Risk Factor 

Surveillance System 

Survey Data 

Alcohol  A continuous variable measuring the per capita 

ethanol consumption of each state. 

National Institutes of 

Health, National 

Institute on Alcohol 

Abuse and Alcoholism 

Demographic Characteristics  

Female A continuous variable measuring the percent of a 

state’s population that is female. 

U.S. Census Bureau, 

ACS 

Age: 55-64 A continuous variable measuring the percent of a 

state’s population that is aged 55 to 64. 

U.S. Census Bureau, 

ACS 

Age: 65 and over A continuous variable measuring the percent of 

the population age 65 and over in each state. 

U.S. Census Bureau, 

ACS 

Divorced A continuous variable measuring the percent of 

population age 15 years and over who are 

divorced in each state. 

U.S. Census Bureau, 

ACS 

White A continuous variable measuring the percent of a 

state’s population that is white. 

U.S. Census Bureau, 

ACS 

Black A continuous variable measuring the percent of a 

state’s population that is black. 

U.S. Census Bureau, 

ACS 

Hispanic A continuous variable measuring the percent of a 

state’s population that is Hispanic. 

U.S. Census Bureau, 

ACS 

Native American A continuous variable measuring the percent of a 

state’s population that is Native American. 

U.S. Census Bureau, 

ACS 

Socioeconomic Characteristics 

Median Household 

Income 

A continuous variable measuring the median 

household income of each state. 

U.S. Census Bureau, 

ACS 

Poverty Rate A continuous variable measuring the percent of a 

state population below 100% of the federal 

poverty level.  

U.S. Census Bureau, 

ACS 

Unemployment A continuous variable measuring a state’s 

unemployment rate. 

U.S. Census Bureau, 

ACS 
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Table 1. (cont.)   

Less Than High 

School Degree 

A continuous variable measuring the percent of a 

state’s adult population over age 25 with 

educational attainment of less than high school. 

U.S. Census Bureau, 

ACS 

High School Grad A continuous variable measuring the percent of a 

state’s adult population over age 25 that has a 

high school degree, but no further schooling. 

U.S. Census Bureau, 

ACS 

Some College or 

Associate’s Degree 

A continuous variable measuring the percent of a 

state’s adult population over age 25 that has 

some college education (but not a Bachelor’s 

degree) or an Associate’s degree. 

U.S. Census Bureau, 

ACS 

BA: Bachelor’s 

Degree 

A continuous variable measuring the percent of a 

state’s adult population over age 25 with a 

Bachelor’s degree. 

U.S. Census Bureau, 

ACS 
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DESCRIPTIVE FINDINGS 

Table 2 presents descriptive statistics for my dependent and the key independent variables 

and for my socioeconomic and demographic controls.b All of my results are weighted according 

to the average number of individuals aged 55 and over in each state over my period of analysis. 

From 2006 to 2014, state-level per capita Medicare benefit payments for individuals aged 65 and 

averaged $6,523 per person. However, Medicare spending varied substantially among state-year 

observations, ranging from a minimum of $2,435 per person (Hawaii in 2013) to a maximum of 

$9,960 per person (Maryland in 2006). The average state-level uninsured rate among U.S. adults 

aged 55 to 64 was approximately 12.3% during my period of analysis. Massachusetts, at 2.7% in 

2014, had the lowest percentage of adults in this age range who lacked health insurance. This result 

is not surprising, as Massachusetts passed health care reform in 2006 and has since provided free 

or heavily subsidized private insurance plans to its residents (Holahan and Blumberg, 2006). On 

the other hand, New Mexico (22.7% in 2006), Texas (20.2% in 2008), Nevada (20.2% in 2012), 

and Florida (20.2% in 2012) were among the states with the highest rates of uninsurance among 

55 to 64 year olds.  

 

 

 

 

 

                                                 
b To protect individual anonymity, the Center for Medicare and Medicaid Services (CMS) suppresses data on 

total county-level Medicare fee-for-service reimbursement when there are fewer than 11 beneficiaries in the 

county. As a result, one county in Virginia was dropped from the calculation of states’ total Medicare fee-for-

service reimbursement in 2014.   
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Table 2. Descriptive Statistics for Dependent, Key Independent, and Control Variablesc 

Variable Unit Mean Min Max SD 

Dependent Variable 

Medicare spending per Capita 

= (
𝐌𝐞𝐝𝐢𝐜𝐚𝐫𝐞 𝐏𝐚𝐫𝐭 𝐀+𝐏𝐚𝐫𝐭 𝐁

𝐒𝐭𝐚𝐭𝐞 𝐄𝐥𝐝𝐞𝐫𝐥𝐲 𝐏𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧
) 

USD 

 
6,523 2,435 9,960 1,397 

Key Independent Variable 

Uninsured rate among adults aged 55-64  % 12.3 2.7 22.7 4.1 

Other Healthcare Policy 

Medicaid spending per Capita 

= (
𝐌𝐞𝐝𝐢𝐜𝐚𝐢𝐝 𝐒𝐩𝐞𝐧𝐝𝐢𝐧𝐠 𝐨𝐧 𝐌𝐞𝐝𝐢𝐜𝐚𝐫𝐞 𝐏𝐚𝐫𝐭 𝐀+𝐁

𝐒𝐭𝐚𝐭𝐞 𝐄𝐥𝐝𝐞𝐫𝐥𝐲 𝐏𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧
) 

USD  125 0 271 59 

Health Behavior      

Smoking rate % 14.9 7.7 23.3 2.6 

Alcohol consumption gallon 2.3 0.37 4.7 0.3 

Economic Factors 

Unemployment rate % 5.4 1.8 9.4 1.4 

Poverty rate % 14.7 7.1 24.2 2.8 

Median household income USD 43,913 18,214 73,971 14,032 

Educational Attainment 

Less than High school % 14.3 6.5 22.1 3.4 

High school graduate % 28.8 17.7 42.7 4.6 

Some college or associate degree % 28.6 16.4 38.6 3.2 

Bachelor’s degree % 17.8 10.0 24.3 2.4 

Other Demographic Characteristics 

Female % 50.8 47.4 53.1 0.6 

Divorced % 10.9 8.0 14.6 1.5 

Age, 55 to 64 % 11.8 8.3 15.5 1.1 

Age, 65 and over % 13.5 6.6 19.1 2.0 

Race, White % 74.5 24.6 96.3 9.9 

Race, Black % 12.5 0.3 55.4 8.0 

Race, Hispanic % 15.5 0.8 47.7 12.5 

Race, Native American % 0.8 0.1 14.6 1.5 

    * Sample size, N = 459 

                                                 
c In order to account for inflation, Medicare and Medicaid spending amounts are adjusted using the Consumer 

Price Index (CPI) on medical care services, and Median household incomes are adjusted using CPI-Urban 

Consumers.  
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Table 3 provides descriptive statistics disaggregated by the level of states’ uninsured rates 

for the dependent and control variables. The fifty states and D.C. were divided into low and high 

groups according to their average uninsured rates among adults aged 55 to 64. In order to balance 

the number of states between the two groups, I took the average of a state’s uninsured rates from 

2006 to 2014 and chose an arbitrary threshold of 10.5%. For the low group, average uninsured 

rates are between 3% and 10.5% whereas the rates range from 11% to 18.6% for the high group. 

All of the estimates presented in Table 3 are also weighted by the states’ population aged 55 and 

over during my period of the study. 

The difference between Medicare spending per capita between the two groups is not 

statistically significant. I suspect that differences in the prices of medical services across states can 

help to explain the lack of a difference in Medicare spending between the two groups. Because I 

lack a measure of geographic variations in health care costs, I am unable to control directly for this 

factor. However, the inclusion of state fixed effects in my regressions will largely accounts for 

differences between states in health care costs.   

The findings reported in Table 3 with respect to socioeconomic and demographic 

characteristics are generally consistent with the findings from previous studies of the uninsured 

population. For instance, states that had the higher uninsured rates among adults 55 to 64 also had 

higher poverty and higher unemployment rates on average. Additionally, states with higher 

uninsured rates had, on average, significantly higher divorce rates and higher shares of individuals 

with less than a high school education. The results presented in Table 3 also confirm that states’ 

age, gender, and racial composition distributions are statistically significantly correlated with their 

uninsured rates.    
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Table 3. Descriptive Statistics Disaggregated by Uninsured Rate among Adults aged 55-64 

                 Uninsured Rate 

 

(Mean Uninsured Rate, %) 

Low   

(8.78%) 

High 

(15%) 

Difference 

(6.22)*** 

SE 

(0.00) 

Dependent Variable 

Medicare spending per Capita 

= (
𝐌𝐞𝐝𝐢𝐜𝐚𝐫𝐞 𝐏𝐚𝐫𝐭 𝐀+𝐏𝐚𝐫𝐭 𝐁

𝐒𝐭𝐚𝐭𝐞 𝐄𝐥𝐝𝐞𝐫𝐥𝐲 𝐏𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧
) 

6,574 6,484 90 167.80 

Other Healthcare Policy 

Medicaid spending per Capita 

= (
𝐌𝐞𝐝𝐢𝐜𝐚𝐢𝐝 𝐒𝐩𝐞𝐧𝐝𝐢𝐧𝐠 𝐨𝐧 𝐌𝐞𝐝𝐢𝐜𝐚𝐫𝐞 𝐏𝐚𝐫𝐭 𝐀+𝐁

𝐒𝐭𝐚𝐭𝐞 𝐄𝐥𝐝𝐞𝐫𝐥𝐲 𝐏𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧
) 

119.49 128.83 9.34 9.46 

Health Behavior     

Smoking rate (%) 15.04 14.76 0.28 0.33 

Alcohol consumption (gallon) 2.27 2.34 0.07** 0.03 

Economic Factors 

Unemployment rate (%) 5.08 5.58 0.5*** 0.00 

Poverty rate (%) 13.46 15.73 2.27*** 0.00 

Median household income 45,313 42,832 2,482 1,855 

Educational Attainment 

Less than high school (%) 12.18 15.85 3.67*** 0.00 

High school graduate (%) 30.48 27.54 2.94*** 0.00 

Some college or associate degree (%) 27.88 29.10 1.22*** 0.00 

Bachelor’s degree (%) 17.97 17.65 0.32 0.00 

Other Demographic Characteristics 

Female (%) 50.00 50.65 0.35*** 0.00 

Divorced (%) 10.52 11.14 0.62*** 0.00 

Age, 55 to 64 (%) 12.21 11.52 0.69*** 0.13 

Age, 65 and over (%) 13.86 13.20 0.66** 0.00 

Race, White (%) 78.00 71.82 6.18*** 0.01 

Race, Black (%) 11.67 13.23 1.56* 0.00 

Race, Hispanic (%) 7.90 21.39 13.49*** 0.01 

Race, Native (%) 0.52 1.03 0.51*** 0.00 

 Total sample size is 459, with 243 observations for 27 states with low uninsured rates and 216 

observations for 24 states with higher uninsured rates. *** p<0.01, **P<0.05, *P<0.1 
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REGRESSION RESULTS 

Description of models 

My regression results are summarized in Table 4. Model (1) is a simple bivariate OLS 

regression without state and year fixed effects. Model (2) adds state fixed effects, and Model (3) 

includes both state and year fixed effects. In Model (4), I introduce time-varying control variables, 

including per capita Medicaid spending, as well as health behavioral, demographic, and 

socioeconomic factors.  

In order to conduct subgroup analyses, I create five dummy variables: low uninsured rates, 

high proportion of adults aged 55-64, high elderly population, high proportion of population with 

less than a high school education, and high Medicaid spending. For each dummy, states with values 

above the median are set equal to one, except for my low uninsured rates dummy, which I set equal 

to one if states’ uninsured rates are below the median.  

Model (5) includes a low uninsured rate dummy and allows the coefficient of my key 

independent variable to vary between states with low and high uninsured rates. Model (6) adds a 

dummy for high proportions of adults aged 55 to 64 and allows the coefficient of interest to vary 

between states with comparatively small and comparatively large adult populations aged 55 to 64. 

Model (7) introduces a high elderly population dummy variable, and allows the coefficient of my 

key independent variable to vary between states with comparatively small and comparatively large 

elderly populations. Model (8) includes a less than high school education dummy variable, and 

allows the coefficient of my key independent variable to vary between states with small and large 

proportions of the population with a less than high school education. Lastly, Model (9) introduces 

a high Medicaid spending dummy variable and allows the coefficient of interest to vary between 
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states with comparatively low and comparatively high per-capita Medicaid spending. All 

regressions are weighted by state population aged over 55.d Robust standard errors are reported 

for all coefficients.  

Results 

The results from models (1) and (2) indicate a negative but statistically insignificant 

correlation between health coverage at age 55 to 64 and subsequent per capita Medicare spending 

on individuals aged 65 and over. When state fixed effects are added in model (2), the coefficient 

on the logged uninsured rates variable becomes larger in magnitude.e These results, which show 

that there is a negative correlation between my dependent and key independent variables, are likely 

to be biased because time-varying and time-invariant variables that are correlated with both health 

coverage and Medicare spending are omitted from the earlier regressions.  

In fact, after I add year fixed effects and my control variables in models (3) and (4) 

respectively, the signs of the key coefficients change, becoming positive. Although the key 

coefficient in model (3) is not statistically significant, this result shows that the inclusion of year 

fixed effects greatly reduces bias in my regression by controlling for general national trends in 

uninsurance and Medicare spending. In model (4), the introduction of controls for health, 

demographic, and socioeconomic factors further increases the magnitude of the key coefficient 

                                                 
d I also estimated the same regression models without using weights. The resulting coefficients on my key independent 

variables are generally similar in size and significance relative to the coefficients for my weighted regressions, but 

with higher R-squareds in models (2) and (3), and with slightly lower R-squareds in models (4) to (9). I report my 

unweighted regression results in Appendix 1.   
e Notably, when I include state fixed effects in model (2), the R-squared increases substantially from 0.001 in model 

(1) to 0.713 in model (2). In addition, when year fixed effects are included, the R-squared for the regression further 

increases to 0.965. This implies that, when state and year fixed effects are added, there is very little variation left to 

be explained by the other variables in my regressions.    
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and also increases its precision by reducing its standard error. But the coefficient of interest in 

model (4) remains statistically insignificant.   

However, when the low uninsured rate and high proportion of adults aged 55 to 64 

dummies are introduced along with their corresponding interaction terms in models (5) and (6) 

respectively, the coefficients on my logged uninsured rates variable become larger and statistically 

significant. The regression results in model (5) suggest that, for states with high uninsured rates 

(more than 10.6%), there is a statistically significant positive relationship between their uninsured 

rates and per capita Medicare spending; on average, a one percentage point increase in lagged 

uninsured rates is associated, with a $17.16 increase in per capita Medicare spending. However, 

the relationship is oppositely signed among states with low uninsured rates. Among those states, a 

one percentage point increase in uninsured rates, on average, is associated with a $8.98 decrease 

(17.16 - 26.14 ≈ -8.98) in state per capita Medicare spending.  

In addition, model (6) shows that, in states with low proportions of adults aged 55 to 64, 

there is a positive and statistically significant relationship between their uninsured rates and 

subsequent per capita Medicare spending. Among these states, a one percentage point increase in 

uninsured rates is correlated, on average, with a $20.13 increase in state per capita Medicare 

spending. The results for model (8) also imply that, among states with a high proportion of adults 

aged 25 and over with a less than high school education, there is a positive and statistically 

significant relationship between states’ uninsured rates and their per capita Medicare spending.  

When the high elderly population dummy and high Medicaid spending dummy are 

included along with their corresponding interaction terms with my key independent variable in 
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models (7) and (9), regression results for my coefficients of interest show no statistical 

significance.  

 I hypothesized that states’ uninsured rates among adults aged 55 to 64 would have a 

positive correlation with their per capita Medicare spending for the elderly in subsequent years. 

The results in Table 1 are generally consistent with my hypothesis when state and year fixed effects 

are included. In model (5) and (6), the key coefficients on 5-years lagged uninsured rates are 

positive and statistically significant. Specifically, in model (5), for states with high uninsured rates, 

a one percentage point increase in the state-level uninsured rates among adults aged 55 to 64 is, on 

average, associated with a $17.16 increase in per capita Medicare spending in the states, holding 

all other factors included in the model constant. This may seem small, but from a federal budgetary 

perspective, the accumulated effect is non-trivial.    

 Findings for some of my control variables are also worthy of discussion. In models (4) 

through (9), my results indicate that state-level logged median household income and 

unemployment rates are positively and statistically significantly correlated with per capita 

Medicare Spending.f In addition, both the proportion of the adult population aged 55 to 64 and the 

percent of African Americans in a state have a negative correlation with state per capita Medicare 

spending. 

 

 

 

 

 

 

 

                                                 
f  I also estimated models in which median household income variable was unlogged. However, the R-squared is 

slightly higher when states’ median household income values are logged. Therefore, I ultimately chose to log my 

income measure for all models. 
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Table 4. Regression Results for Per Capita Medicare Spending (Weighted) 

Dependent Variable: Per Capita Medicare Spending (USD) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Key Independent Variable 

Lagged 

Uninsured 

Rates 

-8.98 -37.96 5.95 6.62 17.16* 20.13* 10.85 -14.46 3.895 

(26.01) (27.11) (9.35) (7.63) (8.732) (10.65) (9.501) (15.60) (8.88) 

Healthcare Coverage and Health Behavior 

Medicaid 
   -2.976* -2.873* -2.621 -2.825* -2.647* -2.945* 

   (1.59) (1.59) (1.60) (1.62) (1.57) (1.61) 

Smoking 

Rate 
   -24.31 -23.37 -23.79 -24.44 -21.87 -24.75 

   (19.21) (19.18) (19.08) (19.30) (19.09) (19.42) 

Alcohol  
   171.7 178.6 182.2 173.4 205.9 174.7 

   (185.50) (191.7) (182.0) (184.4) (194.2) (185.6) 

Demographic Factors 

Female    -127.6 -143.2 -143.1 -129.8 -140.7 -130.5 

   (149.7) (150.1) (148.0) (150.2) (148.6) (150.5) 

Age:  

55 to 64 
   -127.7** -124.6** -122.9** -128.2** -127.1** -128.5** 

   (52.21) (51.80) (51.38) (51.96) (51.84) (52.09) 

Age:  

Over 65 
   220.3** 212.9** 221.3** 221.3** 214.7** 222.2** 

   (92.12) (92.11) (91.09) (92.31) (91.78) (92.38) 

Divorced    24.90 34.57 27.25 23.80 27.16 23.07 

   (59.08) (59.84) (58.56) (59.42) (58.89) (58.82) 

White    -28.98 -24.89 -26.00 -27.65 -25.29 -29.26 

   (23.53) (23.62) (23.26) (23.65) (23.30) (23.32) 

Black    -257*** -261*** -255*** -258*** -269*** -257*** 

   (69.25) (69.79) (69.20) (69.53) (69.09) (69.30) 

Hispanic    -84.14 -83.54 -74.71 -84.83 -85.87 -84.57 

   (62.14) (62.01) (60.46) (62.05) (61.81) (62.11) 

Native 

American 
   50.77 55.36 42.10 54.37 56.75 52.00 

   (143.8) (143.0) (144.9) (143.9) (145.3) (144.5) 

Socioeconomic Factors 

Log of 

Median 

Household 

Income 

   3,276*** 3,258*** 3,225*** 3,247*** 3,223*** 3,262*** 

   

(614.4) (612.6) (607.2) (616.5) (611.0) (617.0) 

Poverty 

Rate 
   71.29* 68.25* 66.75* 70.12* 71.31* 71.14* 

   (38.29) (38.21) (38.27) (38.53) (38.11) (38.34) 

Unemploy

ment 
   126.1** 122.1** 122.1** 123.9** 122.5** 126.4** 

   (50.48) (49.46) (48.91) (49.55) (49.03) (50.55) 

Less Than 

HS  
   39.11 42.10 41.77 40.01 43.53 39.29 

   (91.57) (92.11) (92.00) (92.19) (91.90) (91.76) 

HS 

Graduate 
   -66.17 -65.61 -72.70 -67.36 -62.16 -66.67 

   (78.85) (79.60) (79.65) (79.18) (79.06) (79.24) 
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Table 4. (cont.) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Some 

College 
   -114.5 -113.3 -120.7 -114.1 -109.5 -114.4 

   (81.61) (81.76) (81.80) (81.85) (81.78) (81.83) 

Bachelor 

Degree 
   -103.2 -106.7 -112.7 -104.2 -98.23 -103.6 

   (88.98) (89.59) (89.65) (89.48) (89.38) (89.30) 

Dummy and Interaction with Key Independent variable (Lagged uninsured rates: LUR) 

Low uninsured rates    4,224**     

   (1,971)     
LUR* Low uninsured 

rates 
   -26.14*     

   (15.18)     
High rate of aged 55 

to 64 
    -3,432*    

    (1,962)    
LUR*High aged 55  

to 64 
    -28.21**    

    (13.46)    
High elderly 

population 
     3,873*   

     (1,993)   
LUR*High elderly 

population 
     -10.04   

     (15.59)   
High proportion of adults 

w/ less than high school 
     3,825*  

     (1,973)  
LUR*High proportion of adults 

w/ less than high school 
     29.66*  

     (17.41)  
High per capita 

Medicaid spending 
       3,651* 

       (1,943) 

LUR*High per capita 

Medicaid 
       4.696 

       (13.14) 

Constant 6,532*** 6,928*** 7,500*** -5,124 -8,504 -3,860 -8,577 -8,298 -8,472 

(292.2) (375.5) (128.9) (10,387) (10,097) (10,392) (10,085) (10,014) (10,165) 

N 408 408 408 408 408 408 408 408 408 

R-squared 0.001 0.713 0.965 0.976 0.976 0.976 0.976 0.976 0.976 

State FE No Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE No No Yes Yes Yes Yes Yes Yes Yes 

F-Statistics and p-values on Joint Hypotheses 

F-stat     2.944 0.752 0.00422 3.356 0.635 

P-value         0.0871 0.386 0.948 0.0679 0.426 

Robust standard errors in parentheses.  

***p<0.01, **p<0.05, *p<0.1 
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CONCLUSION 

 Even though average annual growth rates in per beneficiary Medicare spending have 

slowed in recent years, the financing of Medicare, the second-largest federal program, is still a 

great concern to policymakers (CBO, 2017). To explore possible determinants of Medicare 

expenditures, my study examines the relationship, at the state level, between uninsured rates 

among adults aged 55 to 64 and subsequent per capita Medicare spending. I find that there is 

generally no association between previous health coverage status and subsequent Medicare 

spending.  

However, I find that there is in fact a positive relationship between uninsured rates among 

adults aged 55 to 64 and per capita Medicare spending among states with specific characteristics. 

For states with high uninsured rates, a one percentage point increase in uninsured rates is associated 

with a subsequent $17 increase in annual per capita Medicare spending. Additionally, among states 

that have low proportions of adults aged 55 to 64, a one percentage point increase in uninsured 

rates is associated with a $20 increase in annual per capita Medicare spending. For these two 

groups of states, my findings are consistent with my hypothesis and with previous literature 

showing that those who continuously or intermittently lacked insurance before age 65 are likely to 

have higher Medicare spending relative to continuously insured elderly (McWilliams et al., 2007; 

2009). 

These spending levels may seem small from a practical perspective. However, at the state 

or federal level, the implications are significant. For example, in Texas, a state with one of the 

highest uninsured rates, there were 439,176 uninsured adults aged 55 to 64 in 2009, which 
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translates to an increase of about $7.5 million in annual Medicare spending, assuming a $17 per-

person increase.  

 Although my regressions account for behavioral, demographic, and socioeconomic 

characteristics, in addition to state and year fixed effects, the results of my analysis might be 

biased. Due to limited data availability, my analyses are unable to control for several time-varying 

factors plausibly related to states’ Medicare spending levels and uninsured rates. These factors 

include attitudes about health care, the share of the elderly population who have supplemental 

health insurance, the prevalence of chronic conditions, and the prevalence of healthy behaviors.  

Positive attitudes about health care may be positively correlated with Medicare spending 

and negatively correlated with uninsured rates, since individuals who hold positive attitudes 

toward health care are probably more likely to utilize health care services and to have health 

insurance. The proportion of individuals who have supplemental plans may be positively 

correlated with Medicare spending and negatively correlated with uninsured rates; those who have 

supplementary insurance coverage tend to have substantially higher Medicare spending 

(Zuckerman et al., 2010). Hence, the omission of these factors would bias the coefficient on my 

key independent variable downward, meaning that the magnitude of my key relationship may be 

larger than estimated.  

Conversely, the prevalence of chronic conditions and the prevalence of healthy behaviors 

are likely to bias the coefficient of interest upward. The prevalence of chronic conditions in a state 

may be positively associated with Medicare spending and uninsured rates: individuals with chronic 

conditions are likely to suffer from limited access to health insurance because, before the 

enactment of ACA, individuals with “pre-existing conditions” were often denied coverage (Kaiser 
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Family Foundation, 2016); and they are likely to have higher Medicare spending (Thorpe et al., 

2010). Healthy behaviors may be negatively associated with Medicare spending and uninsured 

rates; those who engage in healthy behaviors – eating nutritious foods and staying physically 

active, for example – maybe more likely to have insurance and may incur smaller medical bills. 

The omission of these factors would, therefore, upwardly bias the coefficient of my key 

independent variable, implying that the estimated relationship between adults’ health care 

coverage and their subsequent Medicare spending may be overstated.  

Because omitted variables in these two grouped factors bias the coefficient of interest in 

opposite directions, it is unclear what the net effect of these sources of bias on my regression results 

would be. Nonetheless, my study establishes new way of examining the relationship between 

previous health coverage status and Medicare spending. Future research can further expand upon 

my work by including the factors above and extending the period of analysis, perhaps producing 

more concrete and unbiased conclusions.  

My research suggests important policy implications. My findings provide some evidence 

that health policies that lower uninsured rates may have contributed to the recent slowing in the 

growth of Medicare spending. House Republicans recently introduced a new health care bill, and 

the Congressional Budget Office (2017) estimates that the bill would increase the number of 

uninsured by 24 million by 2026. This legislation seeks to reduce the federal budget deficit. Indeed, 

CBO (2017) estimates that the legislation would produce $337 billion in federal budget savings. 

However, policymakers need to consider that not having insurance before age 65 can be a possible 

determinant of spending on health care after age 65. Thus, the proposed bill may not achieve 
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substantial budgetary savings at the federal level because increases in the number of uninsured 

individuals could later result in higher federal spending on Medicare.  
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APPENDIX 

Table 5. Regression Results for Per Capita Medicare Spending (without Weights) 

Dependent Variable: Per Capita Medicare Spending (USD) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Key Independent Variable 

Uninsured 

Rates 
-14.32 -16.59 -0.385 5.650 12.57* 12.40 8.586 2.316 7.883 

(20.42) (13.94) (5.81) (5.52) (6.70) (8.46) (6.80) (9.37) (6.67) 

Healthcare Coverage and Health Behavior 

Medicaid    -3.158 -3.194** -3.108** -3.131** -3.132** -3.176** 

   (1.44) (1.42) (1.45) (1.44) (1.44) (1.44) 

Smoking 

Rate 
   -37.11 -36.83** -36.48** -37.33** -36.70** -36.59** 

   (17.12) (17.06) (16.96) (17.14) (17.24) (17.19) 

Alcohol 

Consumpt

ion 

   187.8 197.3 180.9 187.5 191.5 181.7 

   (125.1) (131.2) (123.8) (123.8) (127.5) (124.8) 

Demographic Factors 

Female    -156.8 -167.7 -150.8 -154.5 -162.6 -155.1 

   (107.7) (107.7) (108.3) (108.3) (108.6) (108.7) 

Age:  

55 to 64 
   -105.6 -104.8** -105.3** -106.2** -105.2** -104.6** 

   (46.83) (47.03) (46.57) (46.76) (46.90) (47.18) 

Age: 

Over 65 
   -5.467 -5.980 -1.839 -4.803 -5.105 -6.471 

   (70.04) (69.26) (70.69) (69.77) (70.01) (70.30) 

Divorced    -22.33 -18.21 -19.09 -21.92 -20.78 -21.67 

   (47.21) (47.68) (47.14) (47.14) (47.85) (47.19) 

White    -1.515 0.653 -0.251 -0.661 -0.699 -0.680 

   (24.48) (24.60) (24.12) (24.46) (24.55) (24.91) 

Black    -93.57 -93.83* -92.97* -93.92* -94.57* -92.14* 

   (48.96) (48.72) (48.98) (48.96) (48.84) (49.46) 

Hispanic    -53.57 -53.20 -52.24 -54.30 -54.23 -53.22 

   (59.53) (59.28) (59.20) (59.63) (59.67) (59.53) 

Native 

American 
   42.14 38.83 42.94 44.42 43.24 42.70 

   (101.52) (100.6) (102.1) (102.2) (102.2) (101.7) 

Socioeconomic Factors 

Log of 

Median 

Household 

Income 

   2,525** 2,588*** 2,584*** 2,535*** 2,517*** 2,515*** 

   
(679.7) (685.3) (692.3) (678.7) (680.2) (680.0) 

Poverty 

Rate 
   18.23 19.76 17.09 17.83 18.38 17.43 

   (30.42) (30.30) (30.59) (30.51) (30.46) (30.59) 

Unemploy

ment 
   43.50 40.57 44.86 42.86 43.72 43.30 

   (42.09) (41.53) (42.14) (41.79) (42.13) (42.01) 

Less Than 

HS  
   135.6*** 138.3** 134.8** 136.3** 135.2** 135.4** 

   (55.31) (55.64) (55.52) (55.44) (55.38) (55.40) 

HS 

Graduate 
   -6.187 -1.893 -10.45 -6.655 -7.567 -5.988 

   (44.73) (45.31) (45.46) (44.78) (44.63) (44.96) 
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Table 5. (cont.)       

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Some 

College  
   31.61 33.77 26.55 31.59 32.00 30.86 

   (47.27) (47.82) (47.64) (47.46) (47.35) (47.49) 

Bachelor 

Degree 
   -21.25 -18.07 -28.28 -22.96 -22.36 -20.67 

   (49.43) (49.96) (50.54) (49.87) (49.36) (49.56) 

Dummy and Interaction with Key Independent variable (Lagged uninsured rates: LUR) 

Low uninsured rates    1,828     

   (1,577)     
LUR* Low uninsured 

rates 
   -17.96     

   (11.72)     
High rate of aged 55 

to 64 
    -1,385    

    (1,605)    
LUR*High agd5564     -12.44    

    (10.72)    
High rate of elderly      -6.616   

     (11.57)   
LUR*High elderly      1,634   

     (1,600)   
High rate of less than 

high school 
      1,546  

      (1,603)  
LUR*High less than 

HS 
      5.741  

      (11.49)  
High Medicaid per 

capita spending 
       1,580 

       (1,602) 

LUR*Medicaid        -5.162 

       (11.29) 

Constant 6,584*** 6,609*** 7,483*** -6,916 -9,203 -7,650 -8,756 -8,135 -8,539 

(234.7) (164.5) (100.9) (9,011) (9,107) (9,156) (8,990) (9,024) (8,964) 

N 408 408 408 408 408 408 408 408 408 

R-squared 0.001 0.790 0.968 0.974 0.974 0.974 0.974 0.974 0.974 

State FE No Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE No No Yes Yes Yes Yes Yes Yes Yes 

F-Statistics and p-values on Joint Hypotheses 

F-stat     2.330 4.55e-05 0.0448 1.440 0.0878 

P-value         0.128 0.995 0.833 0.231 0.767 

Robust standard errors in parentheses.  

***p<0.01, **p<0.05, *p<0.1 
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