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Abstract 

This dissertation consists of three essays on the economics of health and 

household finances. The first essay investigates how subjective mortality expectations 

and heterogeneity in time and risk preferences affect the consumption and saving 

behaviors of the elderly. This study uses data on information about preferences and 

subjective mortality expectations from the Health and Retirement Study merged with 

detailed consumption data from two waves of the Consumption and Activities Mail 

Survey. The main results are: 1) consumption and saving choices vary with subjective 

mortality rates and reported time and risk preferences in a way that is consistent with 

the life cycle model; and 2) there is substantial heterogeneity in the estimated time 

discount rates and risk aversion parameters.  

The second essay examines the effect of job loss on health for near elderly 

employees. It uses longitudinal data from the Health and Retirement Study. Job loss is 

a major cause of economic insecurity for working age individuals, and can cause a 

reduction in income and loss of health insurance. To control for possible reverse 

causality, this study focuses on people who were laid off for an exogenous reason - the 

closure of their previous employers’ business. This study finds no causal effect of 

exogenous job loss on various measures of health, which suggests that poor health of 

the unemployed can be explained by reverse causality.  Instrumental variables 
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regressions are used to estimate the effect of loss of health insurance, loss of income, 

and re-employment on health, and again there are no statistically significant effects.  

The third essay examines the welfare effects of tax subsidies for insurance 

premiums in a model of an insurance market with private information. This study 

finds that any second-best equilibrium can be achieved for some rate of a proportional 

premium subsidy. These second-best outcomes can typically not be achieved in a 

private insurance market without subsidies. This result suggests that subsidies for 

health insurance contributions, such as the tax deduction for employers’ health 

insurance contribution in the United States, can mitigate the effects of adverse 

selection in health insurance markets.  
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Chapter 1 

Introduction 

This dissertation consists of three essays that focus on different aspects of the 

complex and multi-faceted relationship between health and household finances. On the 

one hand, health is an important determinant of a households’ financial situation, and 

there are numerous ways in which health can impinge on household finances. On the 

other hand, health can also be affected by a household’s social status.  

Improvements in medical care and living conditions cause people to live ever 

longer. Increased life expectancy provides households with the challenging task to 

save for a longer retirement period. Possible future reductions in social security 

benefits and the declining importance of defined benefit pension plans add to 

households’ responsibility to provide for old age. It is therefore interesting to know 

whether and how households take life expectancy into account in their consumption 

and savings decisions. It is also interesting to know, whether and how households 

differ in the way they account for life expectancy in their consumption and saving 

decisions. The first essay (chapter 2) examines the relationship between subjective 

mortality expectations, stated preferences, and the consumption and saving behaviors 

among the elderly. This study uses data on information about preferences and 
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subjective mortality expectations from the Health and Retirement Study (HRS) 

merged with detailed consumption data from two waves of the Consumption and 

Activities Mail Survey (CAMS). The combination of subjective mortality rates, 

detailed consumption data, and answers to survey questions about time and risk 

preferences allow a new approach to identifying heterogeneous preference parameters. 

This study adds to our knowledge about the relationship between mortality 

expectations and intertemporal consumption choice, about the role of heterogeneous 

preferences in explaining differences in consumption and saving behaviors, and about 

the relationship between stated preferences elicited from survey questions and actual 

saving decisions.  

The second essay (chapter 3) examines the effect of social status on health. 

There is a well established negative relationship between health and social status. 

Poorer people tend to be in worse health, and to die much younger. However, the 

direction of the causality has proved difficult to establish. This study looks at business 

closures as a natural experiment that can be used to test for a causal relationship from 

job loss to health. Job loss is a major cause of economic insecurity for working age 

individuals, and can cause a substantial reduction in income, and loss of health 

insurance. This study uses longitudinal data from the HRS and employs a differences-

in-differences estimation approach. It follows a cohort of initially employed 

individuals and compares the subsequent changes in health of those who lose their job 

due to business closure with a control group of those who don’t lose their jobs. It also 
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uses instrumental variable regressions to estimate the effect of loss of health insurance, 

loss of income, and re-employment on health.  

The third essay (chapter 4) looks into the market for health insurance. 

Households typically spend a substantial share of their budgets on medical care. 

Whereas the purchase of many other goods is a matter of choice and the price is 

known to the buyer, the need for and cost of health care services are unpredictable.  At 

the same time, the cost of major medical procedures can easily exceed most 

households’ resources. For this reason, a large share of medical expenses is covered 

through insurance. The purchase of health insurance is complicated by private 

information. Purchasers of insurance tend to know more about their risk type than 

insurance companies. In a classic paper, Rothschild and Stiglitz (1976) show that 

private information can lead to adverse selection and market failure in private health 

insurance markets. Previous studies established that in many cases, government 

policies such as partial or full public provision can achieve a more efficient outcome 

(Neudeck and Podczeck 1996, Feldman et al. 1998). This study develops a model 

which allows analyzing the welfare effects of proportional tax subsidies for insurance 

premiums, such as the tax deduction for employers’ health insurance contributions in 

the United States.  

The remainder of the dissertation is outlined as follows. Chapter 2 presents the 

study on subjective mortality expectations, heterogeneous preferences, and the saving 

and consumption behaviors of the elderly. Chapter 3 presents the study on the effects 
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of job loss on health. Chapter 4 presents the study on the welfare effects of 

proportional tax subsidies in insurance markets with private information. Chapter 5 

concludes.      
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Chapter 2 

Can subjective mortality expectations and stated 

preferences explain varying consumption and 

saving behaviors among the elderly? 

 

2.1 Introduction 

This study investigates how subjective mortality expectations and 

heterogeneity in time and risk preferences affect the consumption and saving behavior 

of the elderly. Wealth varies widely among retirement age households, even among 

households which are similar in their lifetime earning histories, as well as in 

inheritances received, health status, and investment choices (Venti and Wise 1998).  

An ongoing debate in the large literature on saving and consumption (see surveys by 

Hurd 1990, Lusardi and Browning 1996, Browning and Crossley 2001) addresses the 

issue of what explains differences in consumption and saving behavior across 

households. The answer to this question has important policy implications, for 
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example in evaluating the effects of tax incentives that aim to encourage saving for 

retirement or for medical expenses. Among the possible explanations for varying 

consumption and saving behavior this study focuses on the role of heterogeneous time 

and risk preferences1. Previous studies find that differences in preferences play no role 

in explaining wealth differences (Bernheim, Skinner, and Weinberg 2001, Dynan, 

Skinner, and Zeldes 2004). In contrast, this study identifies a strong relationship 

between answers to survey questions about time and risk preferences and consumption 

and saving behavior. Information elicited directly from survey questions provides a 

novel approach to identifying individuals with varying time and risk preferences.  

The lifecycle model, which goes back to the pioneering work of Modigliani 

and Brumberg (1954) and Yaari (1965), predicts a specific relationship between 

consumption growth, subjective mortality expectations and time and risk preference 

parameters. At the core of the lifecycle model is the idea that forward looking agents 

hold the ex-ante expected marginal utility from consumption constant across periods. 

This implies that agents with higher subjective mortality rates should allocate less 

money for future as opposed to present consumption, because they are less likely to 

benefit from it. Therefore, the growth rate of consumption should be lower (or the 

decline in consumption faster) for individuals with higher subjective mortality rates. 

The magnitude of this effect will depend on agents’ risk aversion. More risk-averse 

                                                
1 Other factors that can explain differences in saving and consumption behaviors between households 
include bequest motives (Hurd 1987, 1989, Dynan, Skinner and Zeldes 2004), differences in financial 
risks that households face (Palumbo 1999, Chou, Liu and  Huang 2003, Kenikeel and Lusardi 2004), or 
differences in household composition (Attanasio and Browning 1995). 
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agents are less willing to accept fluctuations in consumption. Further, agents with a 

higher discount factor of future consumption should allocate more funds to present 

consumption, which implies that the growth rate of consumption will be lower.  

The restrictions imposed by the lifecycle model allow the estimation of time 

discount rates and risk aversion parameters from observed consumption and saving 

choices. I estimate Euler equations that relate consumption growth to subjective 

mortality rates and the risk of medical expenses. Including the risk of medical 

expenses allows for a precautionary savings motive. I control for agents that are credit 

constrained or buffer-stock savers. The data I use merge information about preferences 

and subjective mortality expectations from the Health and Retirement Study with 

detailed consumption data from two waves of the Consumption and Activities Mail 

Survey. The combination of subjective mortality rates, detailed consumption data, and 

answers to survey information about time and risk preferences allow a new approach 

to identifying heterogeneous preference parameters.  

Several previous studies examine the effect of life table mortality rates on 

consumption and saving behaviors (Skinner 1985, Hurd 1989, Palumbo 1999, Bloom, 

Canning, and Graham 2003, De Nardi, French, and Jones 2005). However, individual 

mortality probabilities differ from life table mortality rates. If differences between 

individual mortality probabilities and life table mortality rates are correlated with other 

determinants of consumption choice, such as time preferences and risk aversion, then 
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estimates using life table mortality rates might lead to biased estimation results2. For 

example, smokers tend to have higher mortality probabilities than non-smokers, and 

they also tend to differ in their risk aversion and time preferences (Khwaja, Sloan, and 

Salm 2006). An alternative to using life table mortality rates is to use subjective 

mortality expectations. Previous studies find that subjective mortality probabilities 

vary with known predictors of mortality such as smoking, income, and education, and 

are on average remarkably good predictors of actual mortality (Hamermesh 1985, 

Hurd and McGarry 1995, 2002, Smith, Sloan, and Taylor 2001, Khwaja, Sloan, and 

Chung 2005)3. Gan, Gong, Hurd, and McFadden (2004) use subjective mortality 

probabilities to estimate a structural model of saving and consumption that includes a 

bequest motive. They find that estimates using subjective expectations fit the data 

better than estimates that are based on life table mortalities. In contrast to their study, I 

include a precautionary savings motive for health care expenditures and use detailed 

consumption data instead of predicting wealth levels. 

The shortage of high quality longitudinal consumption data has long presented 

a major difficulty for studying saving and consumption behavior. Many previous 

studies either use information on food consumption only, which is included in some 

commonly used panel datasets, or calculate consumption from differences in wealth 

levels between periods (see survey by Lusardi and Browning 1996). However, food 

                                                
2 Skinner (1984) and DeNardi, French and Jones 2005) adjust mortality rates for occupation and wealth, 
respectively. 
3Subjective probabilities also tend to be good predictors of events other than mortality (survey by 
Manski 2004).    
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consumption might not be a good proxy for overall consumption (Attanasio and 

Weber 1995, Browning and Lusardi 1996), and changes in assets can be an imprecise 

measure of consumption. Other studies create pseudo-panels from cross-sectional data 

(Parker and Preston 2005). In this study I employ a measure of annual consumption 

spending on nondurable goods based on two waves of the Consumption and Activities 

Mail Survey, which was administered to a sub-sample of the Health and Retirement 

Study population in 2001 and 2003.  

In order to examine whether varying saving and consumption behavior can be 

explained by heterogeneous time and risk preferences, it is necessary to identify 

individuals or groups of individuals with different preferences. Dynan, Skinner and 

Zeldes (2004) examine whether preferences vary by income groups. They find that for 

working age households saving rates increase with higher permanent income, but 

argue that higher saving rates of high income households cannot be explained by 

lower time discount rates and risk aversion, because in retirement the wealth of well to 

do households doesn’t decline at a faster rate than the wealth of poorer older 

households. However, an alternative explanation consistent with heterogeneous 

preferences could be that life expectancy is higher for wealthy individuals, which 

could justify slow rates of dis-saving in retirement among the wealthy. Bernheim, 

Skinner and Weinberg (2001) examine whether preferences vary by wealth levels.  

They argue that time preferences, subjective mortality rates, and risk aversion play no 

role in determining the distribution of retirement savings, because growth rates for 
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food consumption do not vary systematically with wealth around retirement. However, 

changes in food consumption might not be a good measure of changes in overall 

consumption. Also, in the presence of a precautionary savings motive for medical 

expenditures the lifecycle model does not necessarily predict that wealthier 

households with low time discount factors have higher consumption growth rates than 

poorer households with high time discount factors, because the effect of lower time 

discount rates could be offset by the effect of a stronger precautionary savings motive 

for poorer households. In this study I examine whether consumption and saving 

behaviors vary with the answers to survey question on time and risk preferences. 

Barsky, Juster, Kimball and Shapiro (1997) find that there is substantial variation in 

stated time and risk preferences, and also that average wealth tends to be lower for 

agents with higher levels of risk aversion. To the author’s knowledge, this is the first 

study that matches the answers to survey questions on time and risk preferences with 

detailed consumption data in order to study the effect of heterogeneous preferences on 

consumption behaviors. 

The main results are: First, consumption and saving choices vary with 

subjective mortality rates and reported time and risk preferences in a way that is 

consistent with the life cycle model. This finding contributes to a debate about 

whether the saving and consumption behaviors of the elderly are consistent with the 

life-cycle model. Some studies cite the lack of (or slow pace of) asset decumulation 

among the elderly as evidence against the life-cycle model (Hurd 1987, Hurd 1990, 
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Attanasio and Hoynes 2000). Whether consumption growth decreases with higher 

mortality expectations is an alternative and more direct test of the life-cycle model. 

Second, there is substantial heterogeneity in the estimated time discount rates and risk 

aversion parameters. These results indicate that heterogeneous preferences play a role 

in explaining the large wealth dispersion observed in the data, even for households 

with similar earning histories. It also has implications for studying aggregate 

consumption and saving patterns based on representative agent models. 

The paper proceeds as follows: Section 2.2 describes the data. Section 2.3 

presents and discusses the identification strategy. The results are presented in section 

2.4. Section 2.5 concludes. 

 

2.2 Data description  

This study combines data from waves five and six of the Health and 

Retirement Study (HRS), which were collected in 2000 and 2002, with information 

from the Consumption and Activities Mail Survey (CAMS) from 2001 and 2003. The 

HRS is a national panel study, which started in 1992 and was repeated biannually. The 

sample in the year 2000 survey includes about 19,600 respondents. These include 

members of the original HRS cohort born between 1931 and 1941, as well as later 

additions to the HRS sample, which were drawn from those born before 1931 

(AHEAD and CODA cohorts) and individuals born between 1942 and 1947 (War 



 

12 

Baby cohort). The HRS also includes the spouses of all sample participants regardless 

of age. The HRS contains detailed information on health, income, assets, future 

expectations, as well as questions about attitudes and preferences. One shortcoming of 

the HRS as well as of other large U.S. household panel surveys is the lack of detailed 

information about household consumption. The only information about household 

consumption included in the main HRS survey concerns at home and out of home 

food consumption. The Consumption and Activities Mail Survey remedies this deficit 

and includes detailed information on household consumption spending, and also 

spending intentions. A detailed description of the CAMS survey is provided in 

Butrica, Goldwin, and Johnson (2005). The CAMS questionnaire was sent to initially 

5,000 households randomly drawn from the HRS population. 2,989 households 

completed both surveys in 2001 and 2003. I restrict the sample to persons who are 

above age 65 (because there are changes in consumption patterns around retirement, 

Aguar and Hurst 2005), and to single person households, which allows disregarding 

difficulties in modeling intra-household decision making. After excluding some 

observations with missing variables the estimation sample consists of 476 

observations. The baseline regression, which also excludes constrained agents and 

some respondents with focal answers about mortality expectations from the sample, 

includes 371 observations.  

The dependent variable is the real annual percentage change in consumption. I 

measure consumption as the sum of annual expenditures on nondurable goods, which 
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include spending on food, gas, clothing, dining out, vacations, tickets to events, and 

hobbies. I calculate the yearly percentage change in consumption by taking the 

difference of the logarithms of consumption spending on nondurable goods in 2003 

and 2001, divided by two. I compute real consumption growth rates by adjusting for 

the increase of the consumer price index for all goods. I exclude purchases of durable 

goods such as cars. Expenditures on durable goods do not coincide with the 

consumption flows received from them. Adjusting consumption flows from durable 

goods is also costly for consumers. The consumption variable also excludes medical 

expenditures. Medical care does typically not provide direct utility to consumers, but 

is an investment in health. For studying changes in consumption, the change in the 

consumption of nondurable goods is one of the best available measures (Browning and 

Lusardi 1996). Alternatively I also include a specification that is based on food 

consumption only. Table 2.1 shows that the annual real consumption growth for 

nondurable goods in the estimation sample is negative, while the expenditure on food 

consumption is growing. 

Among the explanatory variables in my estimation is the subjective annual 

mortality rate. The HRS does not directly ask about subjective mortality probabilities 

in the following year, but it includes questions about subjective longevity 

probabilities. Specifically, the HRS asks about the percent chance that a respondent 

would live to age A, where A depends on the respondent’s current age and is between  

 



 

14 

Table 2.1: Descriptive statistics 
 
 Mean Std. Dev. 
Estimating consumption growth    
Consumption growth -0.059 0.502 
Food consumption growth (N= 336) 0.034 0.511 
Subjective mortality 0.036 0.037 
Individual mortality factor  1.041 1.029 
Life table mortality 0.043 0.029 
Health cost risk (in 1,000,000)  180.237 314.887 
Age 75.264 6.489 
Male 0.196 0.398 
Years of education 12.409 2.783 
Income (in $1,000) 29.259 38.443 
Total assets (in $1.000) 248.002 332.136 
Good health 2.541 1.034 
ADL change 0.037 0.591 
Low risk aversion  0.319 0.466 
High risk averion 0.681 0.466 
Short financial planning horizon 0.351 0.477 
Medium financial planning horizon 0.336 0.473 
Long financial planning horizon 0.312 0.464 
Intention spend all (N = 418) 0.112 0.316 
Number of observations  
(baseline estimation) 

         371  

   
Estimating health cost risk    
Out of pocket payment (in $) 3,788.81 15,012.62 
Previous Out of pocket payment (in $) 2,264.35 6,040.85 
Age 67.387 10.454 
Years of education 12.129 3.335 
Male  0.408 0.491 
Good health 0.744 0.435 
Employer health insurance 0.543 0.498 
Private health insurance 0.183 0.387 
Medicaid 0.082 0.275 
No health insurance 0.050 0.219 
Financial wealth (in $1,000) 113.673 437.104 
Income (in $1,000) 54.375 104.496 
ADL limitations 0.298 0.857 
Diabetes 0.145 0.352 
Cancer 0.111 0.314 
Lung disease 0.079 0.269 
Heart disease 0.217 0.412 
Stroke 0.069 0.254 
Psychological disorder 0.133 0.340 
Number of observations      17095  
 
 



 

15 

11 and 15 years above the respondent’s current age. Previous studies have shown that 

subjective longevity probabilities are in general very good predictors of actual 

longevity (Hurd and McGarry 1995, 2002, Smith, Sloan, and Taylor 2001, and 

Khwaja, Sloan, and Chung 2005). However, the high frequency of focal answers 

raises concerns about the validity of self-reported longevity probabilities. In the 2000 

HRS survey, 9.5% of respondents stated that their subjective longevity probability was 

0%, and 10.7% stated it was 100%. Gan, Hurd, and McFadden (2003) suggest a 

procedure that involves adjusting stated probabilities based on actual mortality in the 

two years following the survey. I decided against correcting stated probabilities, 

because even somewhat unrealistic expectations might still be what agents base their 

decision on. 

For calculating subjective mortality rates, I follow Gan, Hurd, and McFadden  

(2003) in assuming that subjective annual mortality rates, mi,t, are the product of  

annual life-table mortality rates, m0,t ,and an individual specific individual mortality 

factor , ξi: 

toiti mm ,, ξ=                                          (2.1) 

I use life table mortality rates for 1998 separately for men and women which 

are provided by the Center for Disease Control 

(http://www.cdc.gov/nchs/nvsr48_18.pdf ). Given equation (2.1) the subjective 

probability si,a,A of individual i to survive from age a to age A can be written as: 
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However, one shortcoming of this approach is that it does not allow calculating 

subjective annual mortality probabilities for persons who state that their subjective 

longevity probability is zero. It is not clear what the subjective survival probability for 

the next year should be for agents who don’t expect to live for another 11 to 15 years. 

I employ two alternative approaches to this problem. One approach is to change the 

answer from 0% to 1% (similar to Khwaja, Sloan, and Chung. 2005). The other 

approach is to omit the observations with a subjective longevity probability of 0%. I 

also test if estimation results change if observations with a subjective longevity 

expectation of 100% are excluded. The distribution of the subjective annual mortality 

rates and the life table annual mortality rates in the baseline estimation sample is 

shown in Figure 2.1. The mean subjective mortality rate is 3.6% as compared to 4.3% 

for life table mortality rates. The standard deviation for subjective mortality rates is 

3.7%, and it is 2.9% for life table mortality rates.   

I use financial planning horizon as a proxy variable for time preferences. 

Specifically, I identify respondents with varying time preferences by the answer to the 

following question:  “In deciding how much of their (family) income to spend or save,  
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Figure 2.1: Distribution of subjective mortality rates and life table mortality rates 
 
A) Subjective annual mortality rates 
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B) Life table annual mortality rates 
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people are likely to think about different financial planning periods. In planning your 

saving and spending, which of the following time periods is most important to you?” 

Possible answers include the next few months, the next year, the next few years, the 

next 5-10 years and longer than 10 years. I divide the sample in three groups with 

financial planning horizon up to one year (n = 130, 35% of baseline sample), up to 

five years (n = 125, 33.6% of sample), and longer (n = 116, 31.4% of sample).  This 

question was asked to all HRS respondents in wave 1, and to varying sub-samples of 

the HRS population in waves 4, and 5. I use the latest available answer and impute 

answers for some respondents who were never asked about their financial planning 

horizon.  I use IVEware imputation and variance estimation software, which follows a 

sequential regression imputation method described in Ragunathan, Lepkowski, van 

Hoewyk, and Solenberger (2001). Table 2.2 shows descriptive statistics by financial 

planning horizon. The average growth rates of consumption vary widely from -12% 

for persons with a short financial planning horizon to 3.4% for persons with a long 

financial planning horizon. This pattern agrees with prior expectations. All other 

things being equal, persons with lower time discount rate should experience faster 

consumption growth, and a longer financial planning horizon should correspond with 

lower time discount rates. Persons with a longer financial planning horizon are on 

average younger and face lower subjective mortality rates. They are also better 

educated, and have higher wealth and income.  
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Table 2.2: Descriptive statistics by financial planning horizon 
 
 Short financial 

planning horizon 
(N = 130) 

Medium financial 
planning horizon 

(N = 125) 

Long financial 
planning horizon 

(N = 116) 
Consumption growth -0.120 

(0.509) 
-0.084 
(0.562) 

0.034 
(0.407) 

Subjective mortality 0.041 
(0.038) 

0.039 
(0.039) 

0.028 
(0.031) 

Age 76.376 
(6.799) 

75.520 
(6.483) 

73.741 
(5.871) 

Male 0.215 
(0.412) 

0.144 
(0.352) 

0.232 
(0.424) 

Years of education 12.007 
(2.889) 

12.424 
(3.022) 

12.844 
(2.309) 

Income (in $1,000) 24.769 
(23.813) 

25.000 
(24.275) 

38.800 
(57.858) 

Total Assets (in $ 1,000) 206.643 
(274.937) 

227.072 
(304.220) 

316.908 
(403.904) 

Good health 0.834 
(0.381) 

0.777 
(0.417) 

0.844 
(0.363) 

 
 
 
 
Table 2.3: Descriptive statistics by risk aversion based on income gamble 
question 
 
 Low risk aversion 

(N = 117) 
High risk aversion 

(N = 254) 
Consumption growth -0.018 

(0.573) 
-0.078 
(0.465) 

Subjective mortality 0.033 
(0.033) 

0.038 
(0.038) 

Age 75.658 
(6.122) 

75.082 
(6.655) 

Male 0.230 
(0.423) 

0.181 
(0.385) 

Years of education 12.760 
(2.683) 

12.248 
(2.818) 

Income (in $1,000) 27.053 
(26.229) 

30.275 
(42.926) 

Total Assets (in $ 1,000) 281.287 
(346.386) 

232.671 
(324.913) 

Good health 0.823 
(0.382) 

0.811 
(0.382) 
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I identify respondents with varying risk tolerance by the answer to the 

following question: “Your doctor recommends that you move because of allergies, and 

you have to choose between two possible jobs. The first would guarantee your current 

total family income for life. The second is possibly better paying, but the income is 

also less certain. There is a 50-50 chance the second job would double your total 

lifetime income and a 50-50 chance that it would cut it by 20%. Which job would you 

take - the first job or the second job?”  Depending on the answer to this question, I 

divide the sample in two groups with high risk aversion (n = 254, 68.4% of baseline 

sample), and with lower risk aversion (n = 127, 31.6% of sample). This question was 

asked to the same samples as the question on financial planning horizon defined 

above. I use the latest available answer, and I impute some missing answers. Table 2.3 

shows descriptive statistics by stated risk aversion. The average consumption growth 

rate is - 1.8% for persons with low risk aversion and -7.8% for persons with higher 

risk aversion. On average, more risk averse persons also have higher incomes, while 

more risk tolerant persons have more assets, higher education, and are more likely to 

be male.  

Further variables employed in the analysis are total household income, which 

includes social security, employer pensions, and capital income, and total household 

net wealth, which includes net financial wealth, housing equity, the net value of 

businesses, and the value of vehicles. A binary variable whether or not the respondent 

is in good health is set to one if self reported overall health is excellent, very good, or 
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good, and is set to zero if self reported health is fair or poor. The number of limitations 

in activities of daily living ranges from 0 to 6, and represents whether respondents are 

able to independently walk, dress, bathe, eat, get into bed, and use the toilet. 

 

2.3 Identification Strategy  

My identification strategy follows directly from a standard life-cycle model. 

Consider a single retired agent who chooses consumption and saving in each period in 

order to maximize expected lifetime utility. I assume that utility is additively separable 

between periods, and that future utility is discounted with factor βi, which can vary 

between agents. The subjective probability of survival from age t to age j is denoted as 

si,t,j  (with j ≥ t). Then the maximization problem can be summarized as: 

∑
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where T is the maximum age a person can live to, and Et is the expectations 

operator based on information in period t. I further assume that within-period-utility is 

given by a constant relative risk aversion (CRRA) utility function: 
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where γi is the parameter of relative risk aversion, which can vary between 

agents. The intertemporal elasticity of substitution is given by 1/ γi, the inverse of risk 
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aversion. In each period agents receive income yt from Social Security and pensions. 

This income is non-stochastic. Social security payments increase with inflation (cost 

of living adjustment), and are constant in real terms. Agents face uncertain out of 

pocket medical expenditures νt in each period. Out of pocket medical expenditures are 

treated as exogenous and are not part of consumption. I assume that there is one asset 

that yields a risk free real return of Rt between periods. Assets in period t+1, at+1, are 

determined by the following asset accumulation equation: 

)(1 tttttt cyaRa ν−−+=+   

Social Security entitlements cannot be used as collateral for loans and it is 

difficult to borrow against employer pensions.  This credit constraint imposes the 

following restriction on consumption: 

tttt yac ν−+≤                                          (2.2) 

If the credit constraint is not binding, then the first order condition requires that the 

marginal utility from consumption in period t is equal to the expected marginal utility 

from consumption expenditure in period t+1:  

)]([)( 11,, ++ ′=′ ttttiitt cuEsRcu β                                       (2.3) 

Substituting the CRRA utility function into equation (2.3) yields: 
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Uncertainty about future consumption derives from stochastic out of pocket 

medical expenses. Under the assumption that consumption changes are log-normally 

distributed, equation (2.4) can be transformed into the following Euler equation: 

)ln()2/()(/1)ln( 1,1 ++ ∆+−−=∆ ttitiititt cVarmrcE γδγ                     (2.5) 

where ∆ln ct+1 = ln ct+1 – ln ct is the growth rate of consumption, rt = ln Rt  is 

the real interest rate at time t, δi = - ln βi is the time discount rate for agent i, and mi,t = 

- ln si,t,t+1, the subjective mortality rate of agent i in period t. Equation (2.5) postulates 

that expected consumption growth should increase with higher real interest rates and 

decrease with higher time discount rates and higher mortality rates, and that these 

effects should be smaller for more risk averse agents. Expected consumption growth 

should increase with a higher variance of consumption growth. An Euler equation very 

similar to equation (2.5) can also be derived without the assumption of log-normally 

distributed consumption growth rates from a 2nd order Taylor approximation of 

equation (2.4) (Carroll 2001, Ludvigson and Paxson 2001).   

The empirical model follows closely from equation (2.5). I estimate the 

following least squares regression: 

 titititi hamaac ,,2,101,ln ε+++=∆ +                    (2.6) 

where a0, a1, and a2 are regression coefficients, mi,t is the subjective annual 

mortality rate, and hi,t is the  variance of out of pocket medical expenditures for agent i 

at time t. εi,t is an error term, which reflects health cost shocks and measurement errors 
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of consumption growth. Consumption growth is expected to be lower for agents with 

higher subjective mortality rates, because such agents are expected to consume more 

now and less in future periods. Consumption growth is expected to be higher for 

individuals with a higher variance of expected future out-of-pocket medical 

expenditures, because such agents have a stronger precautionary savings motive.      

Utility parameters γ and δ can be calculated from the coefficients in regression 

equation (2.6). The estimated relative risk aversion parameter can be computed as  

1/1 a−=γ                    (2.7) 

I estimate relative risk aversion parameters, separately for the full sample and 

for sub-samples, to which respondents are assigned according to their answer to a 

survey question about the willingness to accept lifetime income gambles. This 

approach allows examining, whether and how much relative risk aversion varies 

across agents.  

If the real interest rate rt is known, then the time discount rate can be derived 

from: 

traa += 10 /δ                               (2.8) 

I examine how time discount rates vary with the answer to a survey question 

on financial planning horizon. Financial planning horizon stands as a proxy variable 

for the time discount rate, which cannot be directly observed. I expect that agents with 

longer financial planning horizons also have lower time discount rates.  
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I calculate the individual-specific risk of health costs based on out of pocket 

medical expenditures of HRS respondents in the two years preceding the 2002 

interview. Out of pocket expenditures, oopi,t , include hospital costs, nursing home 

costs, doctor visit costs, dentist costs, outpatient surgery costs, average monthly 

prescription drug costs, home health care, and the cost of special facilities. I calculate 

the variance of out of pocket medical expenditures by the following two stage 

procedure. The first stage regression equation is: 

tititi xbboop ,,101, η++=+  

where xi,t is a vector of covariates from the 2000 HRS survey. Covariates 

include out of pocket medical expenditures in previous waves, information on health 

insurance,    age, years of education, gender, self reported health of good or better, 

total financial wealth, and total household income, the number of limitations in 

activities of daily living, and previous diagnoses of diabetes, cancer, lung diseases, 

heart diseases, stroke, and psychological disorders. The second stage estimation 

regresses the squared error term of the first stage regression on the same covariates as 

above: 

tititi xcc ,,10
2
,ˆ µη ++=    

The estimated variance of medical expenditure, ĥi,t, is then computed by: 

titi xcch ,10, ˆˆˆ +=  
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This approach allows identifying agents with varying risk of medical 

expenditures. ĥi,t is included in regression equation (2.6) as a proxy for overall 

consumption risk.  

However, there are several caveats in interpreting the results from regression 

equation (2.6). The first caveat concerns the validity of Euler equation estimates in the 

presence of credit constrained agents and buffer-stock savers. If the credit constraint in 

equation (2.2) binds, then the first order condition in equation (2.3) might not hold 

with equality, and utility parameters estimated from regression equation (2.6) are 

inconsistent. Carroll (1998, 2001) points out that a similar argument can also hold for 

households with positive wealth who are buffer-stock savers. Buffer-stock savers have 

only a precautionary savings motive. In the absence of consumption uncertainty they 

would borrow against future income. In a simplified description, buffer-stock savers 

always hold a certain target wealth as insurance against negative shocks and never 

exceed their target wealth. The consumption growth of buffer-stock savers is not 

affected by changing mortality rates, which implies that in the presence of buffer-stock 

savers utility parameters estimated from equation (2.6) can be inconsistent. However, 

this is less of a concern for the elderly than for younger agents. Buffer stock savers are 

more likely to be individuals with a low wealth to income ratio and high income 

growth. In contrast, retirees tend to hold sizeable wealth in relation to their incomes, 

and the real income of retirees is often stable. I identify constrained agents using the 

answer to the following survey question about spending intentions of a windfall gain:” 
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Suppose next year you were to find your household with 20% more income than 

normal, what would you do with the extra income?” For the estimation of utility 

parameters I exclude all agents from the sample, who answer that they would spend 

the entire windfall gain. This leaves a sample of agents who are not credit constrained 

or buffer-stock savers.  

A second caveat concerns the validity of the financial planning horizon as 

proxy variable for the time discount rate. While it is plausible that agents with a lower 

time discount rate have a longer financial planning horizon, this is also likely to be 

true for people with higher wealth, income, or better health (Khwaja, Sloan, and Salm 

2006). These factors are also determinants of subjective mortality rates. This could 

lead to biased estimates of time discount rates. In order to evaluate this potential 

problem I test, whether the estimation results are sensitive to the inclusion of 

additional variables for wealth, income, and health.  

Also, the variance of out of pocket medical expenditures is not a perfect proxy 

for consumption risk. The consumption of agents with little liquid wealth is likely to 

vary more with out of pocket medical expenditures than the consumption of agents 

with high financial wealth. Therefore, I estimate the effect of out of pocket medical 

cost variance separately for households with financial wealth above and below the 

median in my sample, and I examine if the coefficient estimates are sensitive to this 

change.   
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A further caveat concerns the effect of ill health on consumption. The utility 

derived from consumption could depend on agents’ health (Viscusi and Evans 1990). 

Both consumption capacities and needs are likely to be affected by ill health, while the 

risk of deteriorating health might increase with higher mortality rates. As a test for 

potential bias, I examine if consumption growth is linked to changes in the ability to 

perform activities of daily living (ADL’s), and whether estimation results are sensitive 

to the inclusion of a variable that represents changes in ADL’s.  

The identification strategy discussed above does not explicitly account for a 

bequest motive. However, a bequest motive would affect the levels of consumption in 

all periods, but not necessarily the changes in consumption. Since this study examines 

changes in consumption, the identification strategy can still be valid in the presence of 

a bequest motive. 

 

2.4 Results 

A. Estimating the variance of out of pocket medical expenses 

The variance of out of pocket medical expenditures is estimated in two stages, 

as described in the previous section. The first column of Table 2.4 shows the first 

stage regression results. Out of pocket medical expenditures in the two years before 

the year 2002 interview increase with previous out of pocket medical expenditures in 
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the two years before the year 2000 interview by $0.40 for every dollar of previous 

expenditures. They also increase with age (by $72 every year) and education level (by 

$155 for every additional year of schooling), and are lower for men (by $384) and for 

people whose self-reported health is good or better (by $621). All explanatory 

variables refer to the year 2000. Medical expenses are higher for agents with private 

health insurance (by $837) and lower for agents who receive Medicaid (by $2,045). 

Medical expenses for agents with employer health insurance and no health insurance 

are not significantly different from agents who are covered by Medicare only, which is 

the omitted health insurance category. Medical expenses also increase with a higher 

number of limitations in activities of daily living (by $701 for every additional 

limitation), and with previous diagnoses of cancer, heart diseases and stroke. There are 

no statistically significant effects of income, financial wealth, and previous diagnoses 

of diabetes, lung diseases, and psychological disorders. The second column of Table 

2.4 shows the second stage estimation results with the squared residuals of the first 

stage regression as dependent variable. The dependent variable is scaled down by a 

factor 1,000,000. The variance of out of pocket medical expenditures increases with 

higher previous out of pocket medical expenditures. It is lower for individuals, whose 

self reported health is good or better. In order to increase efficiency, the variance of 

out of pocket medical expenditures is estimated based on the entire available HRS 

sample, which includes 17,095 observations. As an informal test of whether health 

cost risk as defined above is a good proxy for the variance of consumption growth, I  
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Table 2.4: Variance of out of pocket medical expenditure 
 

 

Out of pocket 
payments 

(1) 

Squared 1st stage  
error 
(2) 

Previous out of pocket payment 0.403*** 0.04*** 
 (0.019) (0.015) 
Age 72.773*** -1.949 
 (12.816) (9.973) 
Years of education 155.614*** 48.791 
 (38.595) (30.035) 
Male -384.05* 118.989 
 (232.765) (181.137) 
Good health -621.619** -489.988** 
 (302.624) (235.501) 
Employer health insurance -74.869 78.092 
 (318.152) (247.585) 
Individual health insurance 837.454** 78.192 
 (353.474) (275.072) 
Medicaid -2,045.64*** 22.82 
 (466.492) (363.023) 
No health insurance 544.093 34.661 
 (583.747) (454.270) 
Financial wealth (in $1000) 0.388 0.033 
 (0.310) (0.024) 
Income (in $1000) -0.467 -0.867 
 (1.333) (1.037) 
ADL limitations 812.358*** -51.153 
 (148.767) (115.770) 
Diabetes 439.465 -144.19 
 (329.110) (256.113) 
Cancer 742.387** -67.372 
 (361.264) (281.135) 
Lung disease -413.817 -289.935 
 (426.789) (332.126) 
Heart disease 648.529** 325.766 
 (290.909) (226.385) 
Stroke 1,547.69*** 253.784 
 (464.668) (361.603) 
Psychological disorder 288.257 -177.488 
 (346.609) (269.730) 
Observations 17095 17095 
R-squared 0.05 0.001 
Huber- White standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
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calculated the correlation between health cost risk and the square of the deviation from 

the mean of consumption growth. For the baseline sample, the correlation coefficient 

is 0.086, which is significantly different from zero at the ten percent level. 

 
 

B. Baseline regression, spending intentions, food consumption 

Table 2.5 shows estimation results for Euler equations as specified in the 

empirical model in equation (2.6). The estimation sample includes all persons, who 

participated in both waves of the Consumption and Activities Mail Survey, and who 

were age 65 or older and lived in a single person household at the time of the year 

2000 HRS interview. Persons with subjective longevity probabilities of zero are 

excluded from the sample (They are included in the estimation in column 4 of Table 

2.6). The baseline regression in column 1 also excludes individuals from the sample 

who intend to immediately spend a windfall gain. The remaining sample includes 371 

observations. The dependent variable is the growth rate of real annual consumption 

expenditures on nondurable goods. Consumption growth decreases with higher 

subjective mortality rates; an increase in the subjective mortality rate by 1% is 

associated with a consumption decline of 1.98% per annum.  This is consistent with 

consumption behavior predicted by the lifecycle model. Consumption growth also  
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Table 2.5: Baseline regression, spending intentions, and food consumption 
 

 

Consumption 
Change 

Not spend all 
(1) 

Consumption 
Change 

Spend all 
(2) 

Consumption 
Change 

Both samples 
(3) 

Food 
Consumption 

Change 
(4) 

Subjective mortality -1.986*** 0.195 -1.729*** -0.091 
 (0.701) (1.379) (0.652) (0.835) 
Health cost risk 0.0002** -0.0001 0.0002** 0.0002* 
 (0.0001) (0.0001) (0.0001) (0.0001) 
Observations        371        47       418        336 
R-squared 0.04 0.01 0.03        0.01 

Huber-White standard errors in brackets  
* significant at 10%; ** significant at 5%; *** significant at 1%  

 
 

increases with the variance of out of pocket medical expenditures, which provides 

evidence for a precautionary savings motive. 

Column 2 shows estimation results for the same regression specification as in 

column 1, but the sample is now restricted to 47 respondents who intend to 

immediately spend a windfall gain. As discussed above, consumption growth of credit 

constrained consumers and of buffer-stock savers should not depend on subjective 

mortality rates and time preferences. Indeed, I find none of the estimation coefficients 

is significantly different from zero. The effect of a 1% increase of the subjective 

mortality rate on consumption growth is now an increase of 0.19% per annum as 

opposed to a decline of 1.98% of for non-constrained agents in column 1. This result 

indicates that stated spending intentions from a survey question can identify credit 

constrained consumers and buffer-stock savers. The results also lend support to 

Carroll’s (2001) warning not to estimate utility parameters from Euler equations 
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without controlling for buffer-stock saving. Column 3 repeats this estimation for a 

combined sample that includes both constrained and unconstrained consumers. The 

coefficients for subjective mortality rates and health cost risk are significant, and 

results are similar to the baseline regression in column (1). A 1% increase in the 

subjective mortality rate is now associated with a decline of 1.72% in consumption 

growth. 

Column 4 of Table 2.5 replicates the baseline estimation for a different 

measure of consumption growth, the percentage change of at home food consumption. 

Due to a lack of better data, previous studies have often resorted to food consumption 

as a proxy for total household consumption (Browning and Lusardi 1996). The effect 

of subjective mortality rates on at home food consumption growth is slightly negative 

at -.09, but not significantly different from zero, as opposed to -1.98 in the baseline 

regression. This result adds further evidence to the argument that food consumption is 

not additively separable from other nondurable consumption goods, and is therefore 

not a good proxy for nondurable consumption. 

 

C. Alternative specifications of mortality expectations 

Table 2.6 shows estimation results for various alternative specifications of subjective 

mortality rates. Column 1 includes life table mortality rates instead of subjective 

mortality rates. The point estimate of the coefficient for life table mortality rates is              



 

34 

–1.91, which is close to the coefficient for subjective mortality rates in the baseline 

regression. However, due to a higher standard error the coefficient is now significantly 

different from zero only at the ten percent level. The estimation coefficient of health 

cost risk is similar to the baseline regression. The R2 of 0.026 in the estimation based 

on life table mortality rates is also somewhat lower than the R2 of 0.035 based on 

subjective mortality rates.  This result is in accordance with the finding in Gan, Gong, 

Hurd, and McFadden  (2004) that the explanatory power of subjective mortality rates 

on intertemporal consumption choice is higher than for life table mortality rates. 

Column 2 of Table 2.6 replaces the mortality rate with the individual specific 

mortality factor, which measure deviations between life table mortality rates and 

subjective mortality expectations. I find that a higher individual mortality factor has a 

significant negative impact on consumption growth. This result shows that the effect 

of subjective mortality rates on consumption growth is not just driven by cohort 

effects. 

Column 3 excludes 37 observations with subjective longevity expectations of 

100% from the sample. This permits testing whether the estimation results are driven 

by focal values. The result shows that estimation results are in essence unchanged 

after the exclusion of focal answers. 
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Table 2.6: Alternative specifications of mortality expectations 
 

 

Consumption 
Growth 

 
 

(1) 

Consumption  
Growth 

 
 

(2) 

Consumption 
growth 

(no 100%  
answer) 

(3) 

Consumption 
growth 

(with 0%  
 answer) 

(4) 
Subjective mortality   -1.857** -0.854* 
   [0.742] [0.444] 
Life table mortality -1.917*    
 [1.997]    
Individual mortality    -0.043*   
Factor  [0.024]   
Health cost risk 0.0002** 0.0002** 0.0002* 0.0002** 
 [0.0001] [0.0001] [0.0001] [0.0001] 
Observations 371 371 326 424 
R-squared 0.03 0.02 0.03 0.02 
Huber-White standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 
 

 

Column 4 includes 53 observations with a subjective longevity expectation of 

zero. As discussed in section 3, subjective annual mortality rates cannot be easily 

calculated for respondents with a zero longevity expectations. So far, I excluded these 

observations from the sample. In column 4, I assume that respondents who stated their 

subjective longevity probability as zero have in fact a subjective longevity probability 

of 0.01, which allows me to calculate subjective annual mortality rates. The estimated 

coefficient of the subjective mortality rate on consumption growth now declines from      

-1.98 in the baseline regression to -.85, which is still significantly different from zero 

at the 5% level. Several possible explanations could account for the change in the 

estimation results. First, focal answers might not reflect respondents’ actual 
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expectations. The average calculated annual subjective mortality rate for agents who 

report a zero longevity probability is 20.7% compared to 3.6% for the baseline sample. 

Actual mortality expectations of focal respondents might be lower. Another possible 

explanation is that respondents who give focal answers to survey questions differ in 

their risk aversion and consumption and saving behavior from other agents, which 

could explain different estimation results.  

 

D. Heterogeneous time and risk preferences    

Table 2.7 shows regression results for alternative levels of stated preferences, 

which allows calculating relative risk aversion and time discount rates separately for 

agents with different levels of stated risk aversion and different financial planning 

horizons. The regression specification in column 1 is the same as for the baseline 

regression. However, the sample is restricted to the 254 respondents whose response 

to a survey question about the willingness to accept an income gamble points towards 

low risk tolerance (that is high risk aversion). The coefficient of the subjective 

mortality rate of -1.34 is smaller than in the baseline regression in absolute value 

terms. The lifecycle model predicts that the effect of subjective mortality rates on 

lower consumption growth should be smaller for more risk adverse agents.  

The regression specification in column 2 of Table 2.7 is as before, but the 

sample is now comprised of 117 respondents whose answers to the income gamble 
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question point towards higher than average risk tolerance (that implies low risk 

aversion).  As the theory predicts, the coefficient of subjective mortality rate of -3.32 

is now higher than in the baseline regression.  

 

Table 2.7: Heterogeneous time and risk preferences  
 

 

Consumption 
growth 

(high risk 
aversion) 

(1) 

Consumption 
growth 

(low risk 
aversion) 

(2) 

Consumption 
Growth 

 
 

(3) 
Subjective mortality -1.348* -3.328** -1.767** 
 [0.788] [1.442] [0.700] 
Health cost risk 0.0001 0.0003 0.0002 
 [0.0001] [0.0002] [0.0001]** 
Medium financial planning horizon   0.033 
   [0.067] 
Long financial planning horizon   0.133 
   [0.057]** 
Observations 254 117 371 
R-squared 0.02 0.07 0.06 
Huber-White standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 
 

 

The estimation shown in column 3 is based on the same sample as the baseline 

regression, but includes two additional binary variables, which take the value of one 

for respondents, whose financial planning horizon is either between 1 and 5 years or 

greater than five years. As compared to the omitted reference group that includes 

respondents with a financial planning horizon of one year or less, the average 

consumption growth rate increases by 3.3% for agents with a medium planning 
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horizon, and by 13.3% for agents with a long financial planning horizon. Theory 

implies that consumption growth is higher for agents with lower time discount rates. 

My results indicate that respondents who report longer financial planning horizons in 

survey questions have lower time discount factors, and also that the time discount 

rates vary substantially between persons.  

 

E. Sensitivity analysis    

The estimation shown in column 1 of Table 2.8 is identical to column 3 of 

Table 2.7 except for the inclusion of additional explanatory variables for income, total 

assets, good health, and changes in ADL limitations. As discussed in section 3, I am 

concerned that financial planning horizon, which I use as a proxy for time discount 

rates, is also related to determinants of longevity, such as income, wealth, and health. 

Therefore, I test whether the estimation coefficients are sensitive to the inclusion of 

these variables. I also test if consumption growth is dependent on changes in ADL 

limitations. The results show that none of the additional variable coefficients are 

significantly different from zero, and that the estimated coefficients for subjective 

mortality rates, financial planning horizon and health cost risk do not change.  

In column 2 of Table 2.8, the effect of health cost risk on consumption growth 

is estimated separately for agents with financial wealth below the median in the 

sample and above the median in the sample. Theory predicts that health cost risk 
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should have a stronger impact on the consumption variance of people with low 

financial wealth than for people with high financial wealth, because financial wealth 

provides a cushion against negative health cost shocks. I find indeed that health cost 

risk has a stronger impact on consumption growth for individuals with below median 

wealth than for people with above median wealth. The estimation coefficient of 

subjective mortality rates is almost unchanged compared to the baseline estimation. 

 

Table 2.8: Sensitivity analysis 
 

 

Consumption  
Change 

 
(1) 

Consumption 
Change 

 
(2) 

Subjective mortality -1.958** -1.917** 
 (0.722) (0.700) 
Health cost risk 0.0002**  
 (0.0001)  
Health cost risk (low wealth)  0.0003* 
  (0.0001) 
Health cost risk (high wealth)  0.0001 
  (0.0001) 
Income (in $1000) -0.0003  
 (0.0005)  
Total assets (in $ 1000) 0.00004  
 (0.00008)  
Good health 0.018  
 (0.092)  
ADL change 0.067  
 (0.054)  
Observations 371 371 
R-squared 0.06 0.05 
Huber- White standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
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F. Estimated time discount rates and relative risk aversion 

parameters    

The final step in my analysis is to calculate utility parameters of time discount 

rates and relative risk aversion parameters from the regression results in tables 2.5 and 

2.7. Based on the regression coefficients relative risk aversion parameters can be 

calculated according to equation 2.7, and time discount factors according to equation 

2.8. Both equations are discussed in section 2.3. For calculating time discount rates 

separately by financial planning horizon, I add the coefficient of the relevant financial 

planning horizon category to the constant. Average relative risk aversion calculated 

from the baseline regression (Table 2.5, column 1) is 0.50. The inter-quartile range of 

the relative risk aversion parameter, which I calculated using a bootstrap with 200 

repetitions, ranges from 0.40 to 0.65. Risk aversion in the sample with high stated risk 

aversion (Table 2.7, column 1) is 0.74, and in the sample with low stated risk aversion 

(Table 2.7, column 2) it is 0.30. Time discount rates can be calculated if the real 

interest is known. I assume a real interest rate of 3%, which corresponds to a long run 

average of real interest rates for long term U.S. government bonds. Then the average 

time discount rate (calculated from Table 2.5, column 1) is 0.043, with an inter-

quartile range from 0.031 to 0.061. For agents with a short financial planning horizon 

the time discount rate is given by 0.079, as compared to 0.060 for agents with medium 
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financial planning horizon and 0.003 for agents with high a long financial planning 

horizon. The estimates of time discount rates and relative risk aversion parameters are 

also shown in Table 2.9.  

How do these parameter estimates compare to the previous literature? The only 

study known to the author that uses subjective mortality rates to estimate utility 

parameters is Gan, Gong, Hurd, and McFadden. (2004). They estimate a relative risk 

aversion parameter of 0.98, which is closest to my estimate for the most risk averse 

group, and a time discount rate of 0.058, which is close to my estimate for the group 

with a medium financial planning horizon. Other studies that estimate relative risk 

aversion parameters from life table mortality rates tend to estimate higher values of 

relative risk aversion, that range from  1.08 (Hurd 1989), to 2.1 (Skinner 1985), 3 

(Palumbo 1999), to 8.2 (De Nardi, French, and Jones 2005).  

 
Table 2.9: Estimated time discount rates and relative risk aversion parameters 
 
Estimated relative risk aversion parameters  
  

Point estimate 
 
25th to 75th Percentile 

Full sample 0.503 0.404 – 0.658 
High stated risk aversion 0.741 0.517 – 1.112 
Low stated risk aversion 0.300 0.226 – 0.401 
   
Estimated time discount rates   
  

Point estimate 
 
25th to 75th Percentile 

Full sample 0.043 0.031 – 0.061 
Short financial planning horizon  0.079 0.054 – 0.114 
Medium financial planning horizon  0.060 0.040 – 0.096 
Long financial planning horizon 0.003 -0.012 – 0.019 
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2.5 Conclusion 

In summary, I find that information about subjective mortality rates, and time 

and risk preferences elicited from survey questions can help to better understand the 

saving and consumption behavior of the elderly. I find that the consumption behaviors 

of single retirees are consistent with the prediction of the lifecycle model that 

consumption growth decreases with higher subjective mortality rates. I estimate utility 

parameters of relative risk aversion and time discount rates, and examine how the 

estimated utility parameters vary with answers to survey questions about the 

respondents’ financial planning horizon and willingness to accept income gambles. 

Relative risk aversion is estimated to be two and a half times higher (0.74 compared to 

0.3) for agents with high stated risk aversion than for agents with low stated risk 

aversion. Estimated time discount rates vary from 0.3% for agents with the longest 

financial planning horizon to 7.9% for agents with the shortest financial planning 

horizons. These results indicate that heterogeneous preferences play a role in 

explaining the consumption and saving behaviors of the elderly. They also have 

implications for studying aggregate consumption and saving patterns based on 

representative agent models.  

There are many questions open for future research. One topic for future 

research will be to quantify the effects of heterogeneous preferences on wealth 

holdings and on explaining differences in wealth levels. Another topic will be to 



 

43 

expand the analysis to married couples and to examine the effect of mortality 

expectations of both spouses on intertemporal consumption choices of couple 

households.  
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Chapter 3 

Job loss does not cause ill health 

 

3.1 Introduction 

Unemployment is a major cause of economic insecurity for working-age 

Americans. Loss of employment is often linked with a loss of income and employer 

provided health insurance, as well as the loss of valued relationships, status, and 

identity.  Laid-off employees might face difficulties in obtaining and paying for 

medical care and other health inputs such as health food. On the other hand, additional 

leisure might also have a positive effect on health if individuals use this time for health 

enhancing activities such as cooking healthy meals or exercising (Ruhm 2000, 2006). 

There are well-documented negative correlations between health and lower income 

(see surveys in Goldman (2001) and Smith (1999)), health and lack of health 

insurance (see surveys by Haudley (2003) and Levy and Meltzer (2001)), and health 

and unemployment (see discussion in Catalano et al. (2000)). However, for all three of 

these correlations the directions of causality have proved difficult to establish. In this 

study I look at business closures as a natural experiment that can be used to test for a 
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causal relationship from job loss on health, and job loss induced loss of income and 

health insurance on health. 

 I use data from the Health and Retirement Study (HRS), a nationally 

representative survey of near elderly Americans. For the purpose of examining the 

causal effects of job loss on health the HRS offers several advantages: 1) The HRS 

includes detailed information on the causes of the termination of employment 

contracts. In this paper, I only consider individuals who lost their job because of 

business closure, which is arguably exogenous to employees’ health.  This definition 

of job loss sets this study apart from most previous studies that don’t control for the 

cause of unemployment. 2) The HRS is a panel data set. 3) The HRS includes detailed 

information on demographics, health, income, education, health behaviors, community 

characteristics, job characteristics, and the ex-ante subjective probability of 

involuntary job loss. This information can be used to control for differences between 

the characteristics of people who are affected by job loss and those who are not 

affected by job loss.  

This study uses a differences-in-differences estimation approach. It follows a 

cohort of initially employed individuals and compares the subsequent changes in 

health of those who lose their job due to business closure with a control group of those 

who don’t lose their jobs. I also use instrumental variable regressions to estimate the 

effect of loss of health insurance, loss of income, and re-employment on health.  
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I test the robustness of my results by performing estimations for various 

measures of physical and mental health, various sets of covariates, and by including 

other reasons of job termination that might not be exogenous to health, such as being 

laid off for any reason, quitting a job, or explicitly leaving for health reasons. I 

examine how the health effects of job loss vary by gender, race, marital status, 

income, and education level, as well as previous working conditions.  Further, I test if 

there is a difference in the effect of job loss for people who anticipated a lay-off 

compared to those who are dismissed unexpectedly, and finally, I examine the effect 

of a spousal job loss on health. 

In contrast to most previous studies that use cross-sectional datasets or broader 

definitions of job loss, I find no effect of exogenous job loss on health for any of my 

specifications. I find that causes of unemployment that are endogenous to health, such 

as leaving a job for bad health, are common and associated with a substantial 

deterioration in health. My results suggest that the negative correlation between health 

and unemployment could be explained by reverse causality. I also find no statistically 

significant effects of loss of health insurance, loss of income, and re-employment on 

health. 

The paper proceeds as follows: Section 2 discusses the previous literature with 

a focus on the problem of causal inference. Section 3 outlines the identification 

strategy, and discusses the estimation methods. Section 4 describes the data. Section 5 

presents and discusses the estimation results. Section 6 concludes the paper.  
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3.2 Previous literature 

This study is part of a literature that examines the effects of job loss and 

unemployment on health. Some previous studies in the economics literature examine 

this relationship (Bjorklund 1985, Mayer et al. 1991, Gerdtham and Johannesson 

2003), and there is also a large literature on this topic in the epidemiology, 

psychology, public policy, and sociology literatures. Most of these studies compare 

various measures of physical and mental health between the employed and 

unemployed, often with a focus on how the effects of unemployment differ for 

specific racial and ethnic groups (Rodriguez et al. 1999, Catalano et al. 2000), gender, 

family role, and social class (Artazcoz et al. 2004, Price, Choi and Vinokur 2002, Dew 

et al. 1992), unemployment benefit type (Rodriguez 2001), and community 

characteristics (Turner 1995). These studies mostly find that the unemployed are in 

worse physical and mental health than the employed. However, such an association 

does not necessarily imply a causal relationship from unemployment to ill health. It 

could also be explained if people in ill health are more likely to become or remain 

unemployed, either because of their ill health or because of third factors that are 

correlated with both ill health and unemployment. There is some empirical evidence 

that people in ill health are more likely to lose their jobs and become unemployed 

(Arrow 1996), and that unemployment spells are longer for people with health 

problems (Stewart 2001). In order to study the causal relationship from unemployment 

to health it is necessary to control for the cause of entry into unemployment, and also 
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to account for the fact that unemployment spells might be longer for people in ill 

health. 

One strategy to address reverse causality is to control for the current health of 

employed and unemployed individuals and compare their future health or mortality. 

However, this strategy yields unbiased estimates only if there is no unobserved 

heterogeneity between the employed and unemployed. For example, Gerdtham and 

Johannesson (2003), who follow this approach, do not include information on health 

behaviors, and differences in health behaviors such as smoking could lead to biased 

estimates of the mortality risk of the unemployed compared to the employed, even 

after controlling for differences in current health.  

Another strategy is to control for lagged health. For example, Rodriguez et al. 

(1999) include variables for depression and general health five years prior to the 

second interview. However, if deterioration in health after the previous interview, but 

before the loss of employment is correlated with current unemployment, then 

comparing the health of unemployed and employed individuals will lead to a biased 

estimate of the health effects of unemployment, even after controlling for previous 

health. 

 This objection can be addressed by accounting for the cause of the loss of 

employment. For example, Catalano et al. (2000) look only at people who had been 

fired or laid off. Their sample excludes people who either quit their jobs on their own, 

or reported clinically significant substance abuse, because this illness is associated 
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with both depression and job loss. However, the estimation results could still be 

biased, if lay-offs are related to health, if for example some people are laid off because 

of sickness related work absences. This bias can be avoided by studying the health 

effects of job loss for a cause that is exogenous to employees’ health. Such a reason 

could for example be mass lay-offs. To my knowledge, only one previous study looks 

at the health of individuals who lost their jobs because of mass-layoffs. Dew et al. 

(1992) compare the mental health of a group of 141 women before and after layoffs at 

a plant in semi-rural Pennsylvania. During the twelve months following the first 

interviews, 73 of these women had been laid-off. They find a significant effect of lay-

offs on mental health. However, it is not clear whether their findings for a small group 

of blue-collar female workers can be generalized to the overall population. My 

approach to solve the problem of selection into unemployment by health status is to 

include only individuals who lost their job, because their previous employer’s business 

closed. This definition of job loss sets this study apart from most previous studies. 

Another cause of potentially biased estimation results is that not only the 

reason of entry into unemployment, but also the length of stay in unemployment could 

be related to health. Catalano et al. (2000) take this into account by looking only at 

people who were laid off from work seven to twelve months before the interview.  

However, their results could still be biased if healthier job losers find new 

employment faster, and therefore are less likely to be unemployed seven to twelve 

months after being laid-off. Bjorklund’s (1985) definition of unemployment includes 
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people who are either currently unemployed or were unemployed at any time during 

the preceding year. My study includes people who have been laid-off because of 

business closure at any point of time within a two-year period, independent of their 

unemployment status at the time of the second interview. This approach allows the 

consistent estimation of the causal effect of job loss on health. 

Beyond looking at the average effect of job loss on health, this study also 

examines the effects of job loss induced loss of income and health insurance, and the 

effects of employment status on health. There exists a large literature on the 

interdependent relationships between health and socio-economic status (SES), which 

is surveyed in Goldman (2001), and Smith (1999) (see also references in Adams et al. 

(2003)). A key problem in this literature is to control for the direction of causality. 

Ettner (1996) and Meer, Miller, and Rosen (2003) estimate the effect of income and 

wealth, respectively, on health using instrumental variable regressions. Ettner uses 

years of work experience, state unemployment rates and parental and spousal 

education as instruments for income, while Meer et al. use inheritances as instruments 

for wealth. However, each of these instruments is subject to weaknesses: Total work 

years could depend on previous health, state unemployment rates might affect health 

in other ways than just income, spousal matching could depend on health, and parental 

wealth and education might affect health not only through inheritances and higher 

income, but they might be also linked through other factors such as childhood health 

investments. Lindahl (2005) uses lottery prizes as an exogenous cause of variation in 
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income. However, even lottery gains could be endogenous to health, if wealthier or 

healthier people buy more lottery tickets. This study contributes to the literature on 

health and SES by examining the health effects of job loss, an arguably exogenous 

event that causes a substantial reduction of income and consumption (Chan and 

Stevens 2002, Stephens 2004). This is true not only for the unemployed, but also for 

many laid-off workers who start a new job. Chan and Stevens (2002) find that job loss 

reduces earning for near elderly employees one year after job loss by between 20% 

and 33%.  However, there is a substantial variation in the size of the wage cut. Laid-

off individuals with very short job tenure lose little, while those with the longest job 

tenure lose most (Stevens 1997).    

As for the literature on health and income, reverse causality is also a major 

concern in the literature on health and health insurance, which is surveyed by Haudley 

(2003), and Meltzer and Levy (2004). Several previous studies use natural 

experiments such as expansions of public insurance programs (Currie and Gruber 

1996, Hanratty 1996, Lichtenberg 2001), or differences in state-level Medicaid policy 

(Goldman et al. 2001) to estimate the causal effect of health insurance on health. 

These studies typically focus on groups such as small infants (Currie and Gruber 1996, 

Hanratty 1996), the elderly (Lichtenberg 2001) or HIV positive individuals 

(Goldmann et al. 2001). There is less evidence about the effects of health insurance for 

the general working-age population. Employment based health insurance is the most 

common source of health insurance in the U.S. Although health insurance is usually 
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also available in the individual health insurance market, it tends to be more expensive. 

Job loss due to business closure is arguably a natural experiment that increases the 

price of health insurance, at least for those laid-off employees who were covered by 

employment based health insurance. Employees who are covered by for example their 

spouses’ health insurance, or by government health insurance programs, or who never 

had health insurance in the first place, are not affected. 

This study also examines the effect of re-employment on health. Job loss 

causes spells of unemployment and makes withdrawal from the labor force more 

likely (Ruhm 1991, Chan and Stevens 2001). This could be good for health if people, 

who are not working, use their additional spare time to exercise, cook healthy meals, 

or engage in other health improving activities. Ruhm (2000, 2005, 2006) finds that 

mortality rates and harmful health behaviors decrease in recessions, which he 

attributes to less work hours. 

 

3.3 Identification strategy 

The main parameter of interest in this study is the average effect of job loss on 

the health of those who lost their job. A formal definition of this effect, similar to 

Heckman et al. (1997) is: 

α = E(Y(i,1) – Y(i,0) | D(i,1) = 1) - E(Y(i,1) – Y(i,0) | D(i,1) = 0)               (3.1) 
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where Y(i, t) is the health of individual i at time t. The population is observed 

in a pre-treatment period t = 0, and a post-treatment period t = 1. I denote D(i, 1) = 1 if 

individual i has been affected by job loss between periods t = 0 and t = 1, and D(i, 1) = 

0 otherwise.  

The parameter α represents the difference between the health change of people 

affected by job loss and their hypothetical (counterfactual) health change if they had 

not been affected by job loss. Unfortunately, the counterfactual is never observed. 

Therefore, I need to assume that without job loss the health of people who in fact have 

been laid off would have evolved in the same way as it did for people with the same 

observed characteristics who have not been laid off. If i'  is an individual in the control 

group (not laid off) with the same observed characteristics as i, an individual in the 

treatment group (laid off), then this assumption can be stated as: 

E(Y(i, 1) – Y(i, 0) | X(i), D(i, 1) = 0) = E(Y(i', 1) – Y(i', 0) | X(i'), D(i', 1) = 0)      

where X(i) is a vector of observed characteristics predetermined at t = 0. It is 

necessary to control for a sufficiently detailed set of relevant characteristics X (i), 

because on average people affected by job loss do not have the same characteristics as 

people who are not laid off. Not controlling for differences between these groups 

would lead to biased estimation results. If for example the average laid-off employee 

is poorer or less educated than the average employee who is not laid-off, one might 

expect their health to evolve unfavorably compared to the health of the control group 

even in the absence of job loss. Observed characteristics in this study include 
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information on demographics (age, gender, race), social situation (marital status, 

education, income and wealth), health behaviors (smoking, obesity, and health 

insurance), community characteristics (county unemployment rate, and county median 

household income). I also control for the ex-ante subjective probability of involuntary 

lay-off. Stephens (2004) finds that the subjective probability of involuntary lay-off 

includes information about the likelihood of subsequent job loss even after controlling 

for other characteristics, and that it is a good predictor of subsequent actual job loss. 

Including the subjective probability of involuntary lay-off controls for unobserved 

heterogeneity between people affected by job loss and others, which other observed 

characteristics could not detect. The average treatment effect can be estimated by the 

following linear differences-in- differences regression equation: 

Y(i, 1) – Y(i, 0) = δ + X(i)’ π + α D(i, 1) + ε(i)                                            (3.2) 

where the dependent variable is the change in health between period 0 (before 

the treatment) and period 1 (after the treatment), and X(i) are assumed to be exogenous 

to the random error term ε(i). The equation above can be estimated by standard 

regression methods such as least squares or ordered probit. I estimate the effects of job 

loss on several measures of health, and for alternative causes of job termination. These 

variables are described in section 3.4. 

 So far, I discussed how to estimate the average effect of job loss on health. In 

the following, I will discuss how to estimate heterogeneous effects. Heterogeneity in 

the effects of job loss on health can be studied in a difference-in-differences estimation 
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framework by specifying the treatment effect in the regression equation (3.2) as a 

function of variables V(i) (i.e. by including interactions between V(i) and D(i, t) in 

equation (3.2)) (see Meyer 1995). The regression equation is now: 

Y(i, 1) – Y(i, 0) = δ + X(i)’ π + α D(i, 1) + D(i, 1) V(i)’β  + ε(i)            (3.3) 

Where V(i) is a vector of variables with individual characteristics that 

determine how the effects of job loss on health vary among laid-off workers. 

Specifically, I examine how the effects of job loss on health vary by gender and 

marital status (for married women, married men, not-married women and not-married 

men), by race (for black vs. non-black people), by education (for people with or 

without a high-school or a college degree), and previous working conditions (whether 

the previous job involved lots of physical effort, stress, or was lowly paid), as well as 

to what degree the job loss was unexpected. Another specification examines in a 

sample of married people the effect of job loss on the health of a spouse. If these 

variables are exogenous to the error term, which I assume they are, equation (3.3) can 

be estimated by standard regression methods such as ordered probit or least squares.  

By contrast, three of the factors examined in this study, namely the percentage 

change in household income, loss of health insurance, and whether laid-off employees 

work again after job loss, are likely to be endogenous to the change in health of laid-

off employees. Deterioration in health can lower income both by reducing wages and 

by reducing labor supply. Declining health can also affect health insurance coverage, 

either by increasing the cost and difficulty of access to private insurance, or by making 
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it more likely to qualify for public health insurance programs. Worsening health is 

also likely to decrease labor supply. If the treatment variable D(i, 1) is interacted with 

endogenous variables V(i) the effects of job loss on health can be estimated by 2SLS, 

provided that valid instrumental variables are available. Then, equation (3.3) 

represents the second stage of a 2SLS regression. In the following paragraphs, I 

present my instrumental variables and argue that these variables are likely to be valid 

instruments that is, they are correlated with the endogenous variable as well as 

uncorrelated with the error in the structural equation to be estimated.     

The instrumental variables I use are: years of job tenure at the lost job, source 

of health insurance -if any- and whether spouse was covered by own employment 

based health insurance, and the ratio of wage income as a share of total household 

income.  

Laid-off employees with longer job tenure are likely to lose a larger share of 

their income (Stevens 1997), because they lose more company specific human capital, 

and also the component of their earnings that was based on seniority in the same firm. 

The risk of losing health insurance for laid-off employees depends on their previous 

source of coverage. If they were covered by employment based health insurance, they 

are more likely to lose health insurance than if they were covered by a government 

insurance program, or by the employer of their spouse (see Table 2.6). For laid-off 

employees whose spouse was covered by employment based health insurance, 

coverage by the spouses’ employer might be a readily available alternative source of 
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health insurance. Furthermore, laid-off employees, whose wage earnings were a 

smaller share of total household income before job loss, that is who have access to 

more non-labor income as a share of total household income, are less likely to be 

employed again after job loss. The literature on labor supply finds that labor supply 

decreases with higher non-labor income (Blundell and MaCurdy 1999). The relevance 

of the instruments can be empirically tested by an F-test for all excluded instruments, 

and by the partial R- squared, which indicates how much the instruments contribute to 

the goodness of fit of the first-stage regression.  

I argue that all of these instruments are exogenous to the subsequent changes 

of health. They cannot be directly affected by changes in health after job loss, since 

they refer to the period before the job loss. They are also unlikely to be correlated with 

the error terms. Since the baseline regression already includes a variable for health 

insurance status, the source of health insurance coverage should not matter for 

subsequent changes in health. Also, whether a spouse is covered by his or her own 

employer provided health insurance, should not be correlated with the error term after 

controlling for own health insurance status, marital status, education, age, total 

household income and wealth. This also applies to job tenure, and wage income as a 

share of total household income. Because the number of instruments is larger than the 

number of endogenous variables, and as a mean to dispel residual doubts about the 

exogeneity of the instruments, I test the over-identifying restrictions using Hansen’s J-

statistics (Baum, Schaffer, Stillman 2003). 
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3.4 Data and descriptive statistics 

I use data from waves two to six of the Health and Retirement Study (HRS) 

which cover the time period from 1994 to 2002 (www.hrsonline.isr.umich.edu). The 

HRS includes a sample of initially 7600 households (12654 individuals), with at least 

one household member born from 1931 to 1941, and their spouses, who could be any 

age. The survey was subsequently repeated every two years. In 1998 a new sample of 

`war babies’, who were born between 1942 and 1947, was added to the survey, and the 

data also include new spouses of previous wave respondents. For each individual, I 

use information from the first two waves that an individual respondent was in the 

sample. My sample includes persons who were age 65 or below the second time they 

were interviewed, and it includes only persons who were employed at the time of their 

first interview, since only the employed are at risk of being laid off. This leaves a 

sample of 8003 persons. Of these, 1878 were not asked about their subjective 

probability of involuntary job loss, and geographical information is missing for 101 

observations. The final sample for the baseline regression (table 3.3, column 4) 

consists of 5985 people.   

All respondents who did not work for their previous-wave employers were 

asked why they had left that employer. 148 persons (2.4% of the total sample) 

answered that the business has closed. 277 persons stated that they were laid off, 219 

quit, and 188 left for health reasons.  
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The dependent variable is a measure of health change between waves, which is 

captured by various subjective and self-reported objective measures of health. One 

variable that measures the change of health is the answer to the question how self-

assessed health has changed since the last interview two years ago. Possible answers 

include ‘much better’, ‘somewhat better’, ‘about the same’, ‘somewhat worse’, and 

‘much worse’. The answer ‘much better’ is coded as 1 and ‘much worse’ is coded as 

5. Another measure of health change is the change in limitations in activities of daily 

living (ADL’s) since the previous interview. Activities of daily living include the 

ability to walk across a room, dress, eat, bath, use a toilet, and get in and out of bed 

without help. Another measure of health change is the change in longevity 

expectations. Longevity expectations are measured as the subjective probability to live 

to age 75 or longer, and changes in answers between waves are measured relative to 

life-table averages. I also use two measures of change in mental health, the first of 

which is the change in CESD scores (Center for Epidemiologic Studies Depression 

Scale). Respondents are asked whether they agree or disagree with eight statements 

about their emotions during the past week, such as whether they felt depressed much 

of the time. The CESD score is based on the answers to these questions and ranges 

from 0 (good mental heath) to 8 (bad mental health). The second measure of mental 

health change is a binary variable that indicates whether there was a first incidence of 

a doctor diagnosed psychological condition between interview waves. Further, in one 

regression I use a measure of same-period self-reported overall health as dependent 
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variable. Possible answers range from ‘excellent’ (codes as 1) to ‘very good’ (2), 

‘good’ (3), ‘fair’ (4), and ‘poor’ (5). 

One concern with respect to the dependent variables is that the differences 

between categories might not be equal. For example the difference between ‘much 

better’ health and ‘somewhat better’ health might not be the same as the difference 

between ‘somewhat better’ health and ‘about the same health’. One solution to this 

potential problem is to use ordered probit estimation, which allows for different 

distances between categories.  

Another question is whether self-reported health measures provide meaningful 

indicators of health status. Idler and Benyamini (1997) documented in a review of 27 

studies that self-reported health measures are strongly correlated with mortality. 

Another concern about self-reported health measures that has received a lot of 

attention in the literature is that self-reports of health might be biased depending on 

labor force status, if people out of work are more likely to report ill health in order to 

justify economic inactivity. Several previous studies found evidence for such a 

justification bias, while others found no evidence (see review by Currie and Madrian 

1999, and discussion in McGarry 2004). This study uses several measures of health 

change. Some of those, such as subjective longevity expectations and doctor 

diagnosed psychological conditions, are not likely to be affected by justification bias. 

For other measures such as self-reported health change, it is possible that the estimates 

of the negative effect of job loss on health change are upward biased. 
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Explanatory variables include respondents’ age, and binary variables for 

respondents who are female, black, married, have a high school degree, and for 

respondents who have a college degree.  Further explanatory variables are total 

household net wealth, and the logarithm of the total household income. Income and 

wealth are adjusted for consumer price inflation (CPI) and represent real 1982-1984 

prices. Also included are binary variables about health behaviors, whether the 

respondent is currently smoking, is obese, which is defined as a body mass index 

(BMI) in excess of 30, or is covered by health insurance, which could be provided 

through a present or former employer, spouses’ employer, government program, or 

individual health insurance. Community characteristics are represented by the county 

median household income and the county unemployment rate, both in the year of the 

interview. The county level unemployment rates are from the Local Area 

Unemployment Statistics Files’, published by the Bureau of Labor Statistics.  The 

county level median household income variable is from the Bureau of Census’ Small 

Area Income Poverty Estimates (SAIPE) for 1995, 1997, and 1998, and from the 

Census Population and Housing Demographic Profile for 2000. The subjective 

probability of job loss is based on the following question: ‘Sometimes people are 

permanently laid off from jobs that they want to keep. On the scale from 0 to 100 

where 0 equals absolutely no chance and 100 equals absolutely certain, what are the 

chances that you will lose your job during the next year?’  
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Table 3.1 shows sample statistics for both the overall population and those 

affected by job loss. Table 3.1 is based on the sample included in the baseline 

regression (Table 3.3, column 4). Compared to the overall population people who are 

affected by job loss due to business closing tend to live in counties with a somewhat 

higher average unemployment rate (6.2% versus 5.7%), and lower median household 

income. They are more likely to be female, married, and have a high-school degree, 

but much less likely to have a college degree.  On average, people, who will lose their 

job, live in households with somewhat lower incomes, and substantially lower wealth. 

They are more likely to smoke and be obese. They state that their jobs are less 

stressful and involve less physical effort. They are less likely to be employed in 

managerial or professional positions, and they are more likely to receive low pay, 

which is defined as an hourly wage below $4.72 in 1982-1984 prices. Job tenure for 

people who will lose their job is 8.7 years. This is less than the average of 13.1 years 

for the overall population. To some degree, people anticipate being laid off. For job 

losers, the average subjective probability of being laid off was 32.5% compared with 

14.9% for the total population.  

People who lose their job suffer a substantial drop in household income, on 

average –15.8% between waves, compared with an average gain of 5.1% for the 

overall population. For people who don’t work, the average drop in household income 

is -21.0%, while for people who work for pay in the interview after the job loss, the 

average reduction in household income is -11,8%.   
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Table 3.1: Sample Statistics 

  
 Entire Sample Business Closed 
 Mean Std. Dev. Mean Std. Dev. 
Health Measures    
Health Change 3.006 (0.711) 3.135 (0.715) 
ADL Change 0.060 (0.425) 0.074 (0.535) 
Life Exp. Change 0.003 (0.398) 0.010 (0.429) 
CESD Change 0.103 (1.925) 0.413 (2.393) 
Psych Diagnosis 0.018 (0.133) 0.047 (0.212) 
Health 2.334 (0.983) 2.371 (0.991) 
     
 Number Affected   
Reasons for Job termination     
Business Closed 148    
Laid Off 277    
Quit 219    
Left for Health 188    
Spouse Business Closed 85    
     
 Entire Sample Business Closed 
 Mean Std. Dev. Mean Std. Dev. 
Prob. Of Job Loss 14.9 (24.4) 32.5 (35.1 
Spouse Prob. of Job Loss 14.3 (24.1)   
Demographics    
Age 54.1 (5.01) 53.9 (4.01) 
Female 0.577 (0.493) 0.621 (0.486) 
Black 0.149 (0.356) 0.094 (0.293) 
Married 0.758 (0.428) 0.783 (0.413) 
Married Male 0.354 (0.478) 0.317 (0.467) 
Married Female 0.400 (0.490) 0.466 (0.500) 
Not Married Male 0.068 (0.251) 0.060 (0.239) 
Social Status    
High School 0.559 (0.496) 0.601 (0.491) 
College 0.231 (0.422) 0.094 (0.293) 
Income  9.439 (0.898) 9.278 (0.736) 
Wealth 58893 (110907) 36830 (45234) 
Community Characteristics   
County Unemployment 5.6 (2.65) 6.2 (3.2) 
County Income 37624 (9749) 37122 (9976) 
Number of Observation in Baseline 5985  148  
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 Entire Sample Business Closed 
 Mean Std. Dev. Mean Std. Dev. 
Health Behaviors    
Smoking 0.237 (0.425) 0.344 (0.47685) 
High BMI 0.246 (0.430) 0.297 (0.458) 
Health Insurance 0.925 (0.262) 0.891 (0.311) 
Endogenous Variables   
Income Change 0.050 (0.698) -0.158 (0.756) 
Work at 2nd Interview 0.829 (0.375) 0.567 (0.497) 
Health Insurance at 2nd Interview 0.927 (0.259) 0.777 (0.417) 
Instrumental variables   
Job Tenure 13.1 (10.6) 8.7 (9.3) 
Spouse Education 12.6 (2.9) 11.8 (3.3) 
Government Health Insurance  0.055 (0.228) 0.067 (0.251) 
Employer Health Insurance 0.682 (0.465) 0.533 (0.500) 
Spouse Health Insurance 0.207 (0.405) 0.270 (0.445) 
Individual Health Insurance 0.074 (0.261) 0.101 (0.302) 
Spouse own Health Insurance 0.338 (0.473) 0.378 (0.486) 
Wage/ Income Ratio 0.589 (0.300) 0.542 (0.334) 
Manager or Professional 0.336 (0.472) 0.189 (0.392) 
Prob. Work to 65 22.7 (30.9) 22.8 (30.842) 
Job Characteristics    
Job Physical Effort 2.76 (1.12) 2.61 (1.15) 
Job Stressful 2.17 (0.80) 2.31 (0.82) 
Low Wage 0.172 (0.377) 0.306 (0.46) 
Number of observations in baseline 5985  148  
 

 

People who will lose their job are less likely to have health insurance. In this 

group 89.2% have insurance, compared with 92.5% of the overall population. 

However, after job loss the disparity widens, with only 77.7% of job losers being 

insured compared with 92.7% for the population. This indicates that job loss is often 

associated with the loss of health insurance.  Of those who work in the interview after 

the job loss 80.9% have health insurance, compared with 73.4% of those who don’t 
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work. The sharpest drop is in employment based health insurance, which falls from 

53.3% of the sample in the first interview to 35.8% in the second interview. This is not 

offset by a small increase in the share covered by government health insurance from 

6.7% in the first interview to 9.4% in the second. There is little change in individual 

and spousal health insurance. 

Job loss is also associated with a strong decrease in employment. All 

respondents are employed in the first interview. In the overall population 82.9% still 

work for pay in the second interview, while of those affected by job loss only 56.7% 

work. 

  

3.5 Results 

A. Cross-section estimation of the relationship between 

unemployment and health 

The regression results in Table 3.2 show the association between being 

unemployed and self-reported overall health. Unemployment status and self- reported 

overall health are both measured at the time of the first interview in the sample. The 

sample differs from the samples used in the following regressions by including not 

only respondents who work for pay at the time of the first interview, but also those 

who are unemployed. The regression presented in table 3.2 replicates the cross-
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sectional approach taken in much of the previous literature on unemployment on 

health (for example Turner 1995, Rodriguez 2001, Artazcoz et al. 2004). In line with 

previous studies, I find a significant negative association between unemployment 

status and self-reported health. However, this does not establish a causal link from 

unemployment to ill health, if people who are ill in the first place are also more likely 

to become and/ or remain unemployed.  

The coefficient of the effect of unemployment on health is 0.17. Coefficients 

from ordered probit estimations don’t have a straightforward intuitive interpretation. 

The estimated probability that an individual i with exogenous characteristics Xi falls in 

health category j is given by:  

Prob (health = j | Xi) = Φ(cutoffj – Xi’β) - Φ(cutoffj-1 – Xi’β)    

The cutoff points are estimated together with the parameter coefficients β. Φ is 

the cumulative distribution function of a standard normal distribution. The marginal 

effect of an increase in an independent variable xik ∈ Xi on the probability of outcome j 

can be calculated by: δ(Prob (health = j)) / δxik. The size of the marginal effect of 

unemployment on health varies with the values of the other explanatory variables. 

Since the coefficient of unemployment is positive, unemployment increases the 

probability of higher health categories, which represent worse health.   
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Table 3.2: Cross- Section Regression of Health on Unemployment  
 

                  Health 
Unemployed 0.171** 

 (0.073) 

Age 0.017*** 

 (0.003) 

Female -0.002 

 (0.025) 

Black 0.179*** 

 (0.034) 

Married -0.025 

 (0.030) 

High School -0.348*** 

 (0.031) 

College -0.593*** 

 (0.040) 

Income -0.157*** 

 (0.016) 

Wealth -0.011 

 (0.010) 

Smoking 0.18*** 

 (0.028) 

High BMI 0.409*** 

 (0.028) 

Health Insurance -0.011 

 (0.042) 

Observations            8229 
Pseudo R- Squared 0.05 
Robust standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficients for binary wave variables not shown 
Ordered Probit estimation  
Higher values for health represent worse health 
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The signs of the other dependent variables are as one might expect. Higher 

education, income and wealth are associated with better health, while higher age, 

smoking and obesity correlate with worse health. 

 
 

B. The average effect of job loss on health 

Table 3.3 shows the estimated average effect of job loss due to business 

closure on health. The table shows estimation results for various sets of covariates. 

This is a simple test to determine how unobserved heterogeneity can influence the 

estimated effect of business closure on health. If the effect of job loss on health is 

estimated without covariates or with only the probability of job loss, age, gender, and 

race as covariates, then the coefficient of business closure is significantly negative. 

However, if variables that account for differences in social status, health behaviors, 

and community characteristics are added to the regression, then the coefficient of the 

business closure variable diminishes in size and becomes insignificant. The subjective 

probability of job loss is associated with a significant subsequent deterioration in 

health. This can be explained either if the risk of being laid off itself is harmful to 

health, or if the subjective probability of job loss is correlated with other  
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Table 3.3:  The causal Effect of Job Loss on Health 
 

 
Health 

Change 
Health 

Change 
Health 

Change 
Health 

Change 
Business Closed 0.173** 0.176* 0.136 0.119 
 (0.087) (0.097) (0.098) (0.099) 
Prob. Of Job Loss  0.002*** 0.002*** 0.002** 
  (0.001) (0.001) (0.001) 
Age  0.004 0.004 0.005 
  (0.003) (0.003) (0.003) 
Black  -0.063 -0.114** -0.133*** 
  (0.043) (0.044) (0.045) 
Female  0.01 0.019 0.029 
  (0.031) (0.032) (0.032) 
Married   0.034 0.056 
   (0.038) (0.039) 
High School   -0.141*** -0.118*** 
   (0.042) (0.043) 
College   -0.185*** -0.139*** 
   (0.050) (0.052) 
Income   -0.046** -0.041* 
   (0.021) (0.022) 
Wealth   -0.027* -0.024* 
   (0.014) (0.014) 
County Unemployment   0.001 0.001 
   (0.007) (0.007) 
County Income   -0.106 -0.085 
   (0.178) (0.177) 
Smoking    0.144*** 
    (0.038) 
High BMI    0.129*** 
    (0.038) 
Health Insurance    0.057 
    (0.065) 
Observations   7997   6120   5986   5985 
Pseudo R- Squared   0.0003   0.0019   0.005   0.007 
Robust standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficents for binary Wave Variables not shown 
All columns are Ordered Probit Estimations 
Higher values for health change represent worsening health 
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characteristics that cause ill health. It is also possible that individuals with 

deteriorating health anticipate being laid-off in the future. Table 3.3 shows a small 

negative effect of higher county unemployment rates, and a small positive effect of 

higher county median household income. However, these coefficients are 

insignificant. The signs of the coefficients for the other covariates are mostly as 

expected. Higher education, income, and wealth have a positive effect on health 

change, while smoking and obesity are associated with worsening health. 

Table 3.4 compares how subsequent health change varies for various reasons 

of job termination. Previous studies differ in what reasons for unemployment they 

include in their analysis. For example, Bjorklund (1985) and Rodriguez et al. (1999) 

include all reasons for unemployment, while Catalano et al. (2000) include only those 

who were involuntarily laid off. A simple test on how the definition of job loss 

influences the estimated effects of job loss on health is to estimate the effect of job 

loss on health for various reasons of job termination and compare the results. As 

discussed above, I assume that business closure is exogenous to health change, while 

being laid off, quitting, and leaving for health reasons might be endogenous. I find that 

being laid off, which could be for any reason, has a positive effect on health. While 

this result is somewhat surprising, a possible explanation is that lay-offs could occur 

as a reaction to work absences caused by acute illnesses that subsequently improve. 

There is no significant change in health for people who quit their job. However, 

people who leave their job for health reasons experience a very strong negative change 
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in their health. As shown in table 3.1, leaving a job for health reasons is also quite 

common in this age group.  In summary, these results suggest that the subsequent 

change of health varies substantially for different reasons of job termination. This 

implies that reverse causality can bias estimation results if the reason for 

unemployment is not exogenous.      

Table 3.5 presents the effect of job loss for several measures of health change. 

This allows checking whether the results are robust for varying measures of health.  

For example, if results vary widely for self-reported health and other health measures 

this could be an indicator for justification bias. Previous studies use different measures 

of health. Rodriguez et al. (1999) use self-reported overall health, Catalano et al. 

(2000) use a score for mental health, and Bjorklund (1985) and Dew et al. (1992) rely 

on doctor diagnosed mental conditions. Measures of health change in table 3.5 include 

the change in limitations of activities in daily living, the change in longevity 

expectations, the change in the CESD score for mental health, and first incidence of 

doctor diagnosed mental health conditions. For all of these measures, I find no 

significant effect of job loss on health change. The change in ADL limitations is 

positively influenced by higher education and a higher county median household 

income, and negatively by obesity. Longevity expectations improve with higher 

county median household income. The CESD score deteriorates for smokers. First 

diagnosis of mental health problems is more likely for smokers and females.  
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Table 3.4: Endogenous Causes of Job Termination 
 

 
Health 

Change 
Health 

Change 
Health 

Change 
Laid Off -0.135*   
 (0.078)   
Quit  -0.111  
  (0.087)  
Left for Health   1.28*** 
   (0.106) 
Prob. of Job Loss 0.002*** 0.002*** 0.001** 
 (0.001) (0.001) (0.001) 
Age 0.005 0.005 0.004 
 (0.003) (0.003) (0.003) 
Female 0.028 0.03 0.02 
 (0.032) (0.032) (0.032) 
Black -0.137*** -0.136*** -0.14*** 
 (0.045) (0.045) (0.044) 
Married 0.056 0.057 0.063 
 (0.039) (0.039) (0.039) 
High School -0.118*** -0.118*** -0.071* 
 (0.043) (0.043) (0.043) 
College -0.141*** -0.139*** -0.085 
 (0.052) (0.052) (0.052) 
Income -0.041* -0.041* -0.03 
 (0.022) (0.022) (0.021) 
Wealth -0.024* -0.024* -0.026* 
 (0.014) (0.014) (0.014) 
County Unemployment 0.002 0.001 0.003 
 (0.007) (0.007) (0.007) 
County Income -0.072 -0.084 -0.015 
 (0.177) (0.177) (0.178) 
Smoking 0.147*** 0.148*** 0.135*** 
 (0.038) (0.038) (0.038) 
High BMI 0.13*** 0.129*** 0.114*** 
 (0.038) (0.038) (0.038) 
Health Insurance 0.053 0.053 0.066 
 (0.065) (0.066) (0.065) 
Observations   5985   5985   5985 
Pseudo R- Squared   0.007   0.007   0.029 
Robust standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficients for binary wave variables not shown 
All columns are Ordered Probit estimations  
Higher values for health change represent worsening health 
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Table 3.5: Alternative Measures of Health 
 

 
ADL Change 

 
Life Exp. 
Change 

CESD 
Change 

First Psych 
Diagnosis 

Business Closed -0.056 0.014 0.297 0.028 
 (0.160) (0.038) (0.197) (0.019) 
Prob. of Job Loss 0.001 -0.0002 -0.0003 0.0001* 
 (0.001) (0.000) (0.001) (0.000) 
Age -0.005 -0.0002 0.003 -0.001 
 (0.005) (0.001) (0.006) (0.000) 
Female 0.056 0.011 -0.021 0.011*** 
 (0.047) (0.012) (0.052) (0.004) 
Black 0.008 -0.017 0.009 -0.015*** 
 (0.070) (0.018) (0.075) (0.005) 
Married -0.016 0.012 -0.012 -0.004 
 (0.057) (0.013) (0.066) (0.005) 
High School -0.188*** 0.004 0.066 -0.011** 
 (0.064) (0.018) (0.076) (0.005) 
College -0.236*** 0.021 0.005 -0.009 
 (0.075) (0.020) (0.085) (0.006) 
Income -0.033 0.008 -0.03 0.001 
 (0.031) (0.008) (0.038) (0.002) 
Wealth -0.013 0.005 0.001 0.001 
 (0.014) (0.005) (0.020) (0.002) 
County Unemployment -0.017 -0.001 -0.023* -0.001 
 (0.011) (0.003) (0.012) (0.001) 
County Income -0.509* -0.107* -0.363 -0.041* 
 (0.269) (0.060) (0.299) (0.021) 
Smoking 0.068 -0.003 0.159** 0.014*** 
 (0.056) (0.014) (0.065) (0.005) 
High BMI 0.198*** -0.018 0.083 0.007 
 (0.057) (0.013) (0.062) (0.005) 
Health Insurance 0.061 -0.02 0.209* 0.009 
 (0.101) (0.024) (0.112) (0.007) 
Observations    5984    5456    5867    5586 
(Pseudo) R-squared    0.02    0.01    0.01    0.01 
Robust standard errors in brackets  
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficents for Wave Variables not shown 
Column (1) is Ordered Probit Regression 
Columns (2) to (4) are Least Square Regressions  
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Summing up the results in tables 3.3 and 3.5, I find no significant average 

treatment effect from job loss to ill health. One concern is that the sample size (148 

individuals lose their job due to business closure) is insufficient to determine a 

significant effect. However, the result that there is no effect of job loss on health was 

confirmed for five different measures of health, and in column 3 of table 3.4, 188 

observations of individuals who left their job for health reasons were enough to gain a 

large and significant estimation coefficient. If there was any sizable effect of job loss 

on health in my sample, then the estimation results should show a significant effect. 

 

C. Change in income, Loss of health Insurance, and new Employment 

Tables 3.6 and 3.7 show how the effect of job loss on health varies with the 

amount of income reduction, loss of health insurance, and new employment. The 

effect of job loss induced change in income, loss of health insurance and new 

employment is estimated by instrumental variables (IV) regression. The dependent 

variable is self-reported change in overall health. The instrumental variable regression 

ignores the discrete nature of the change of health variable. Table 3.6 presents the 1st 

stage regression results, which estimate the percentage change in real income, health 

insurance status, and new employment for people affected by job loss. The percentage 

reduction in income increases with longer job tenure. The percentage reduction of 

income is less for people with health insurance, especially if provided by the spouses’ 
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employer, and for people with a higher share of their wage income as a share of total 

household income. The partial R2 above 0.02 and the F statistic for the excluded 

instruments above 20 suggest that the instruments are not weak. 

Individuals, whose wage accounted for a higher share of total household 

income, are more likely to work again after job loss, and so are individuals with 

employer provided health insurance. Having a spouse, who participates in an 

employer-sponsored health insurance plan, also increases the likelihood of working 

again. However, people with longer job tenure and people who are covered by 

government health insurance or by health insurance provided by their spouses’ 

employer are less likely to work again. The partial R2 is above 0.13 and the F-statistic 

for the excluded instruments is above 130, which indicates that the instruments are not 

weak. 

Being covered by health insurance after job loss is more likely for people who 

were covered before job loss, especially if they were covered by their spouses’ 

employer or by government health insurance. If a spouse is also covered by an 

employers’ health insurance plan, this increases the chances of having health 

insurance after job loss. People with longer job tenure and higher wage income as a 

share of total household income are also more likely to have insurance after the job 

loss. As before, a partial R2 above .15 and a F-statistic for the excluded instruments 

over 150 suggest that the instruments are not weak. 
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Table 3.7 presents the 2nd stage results of the IV regressions, as well as the 

corresponding least square results that do not account for the endogeneity of change in 

income, new employment and health insurance to the change in health. In the least 

squares regression results, work after job loss is associated with improving health. 

However, if better health induces more labor supply then one would expect this 

estimate to be biased in the direction of improving health. Change in income and 

health insurance after job loss have no significant effect on health change in the least 

squares specification. After accounting for the endogeneity, the estimated effect of 

work on health becomes insignificant. Likewise, the effect of the percentage change in 

real income and the effect of health insurance after job loss are not significantly 

different from zero. Smoking and the subjective probability of job loss are associated 

with deteriorating health, while higher income is associated with better health. The 

Hansen J-Statistic, which tests for the exogeneity of the instruments, has a p-value of 

0.56 so that the H0 hypothesis that the instruments are exogenous is clearly not 

rejected.  

In summary, this study finds no effect of a drop in income, loss of health 

insurance and of working again after job loss. The next section tests the possibility that 

some groups such as for example married men or college graduates are affected more 

by job loss than others, so that there might be a significant effect at least for some sub-

groups of people affected by job loss. 
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Table 3.6: Effect of Income Change, Health insurance and Re-Employment for 

Individuals affected by Business Closure: 1St Stage 

 

 

Income 
Change        
× Business 
Closed 

Work at 2nd 
Interview      
× Business 
Closed 

Health 
Insurance at 
2nd Interview  
× Business 
Closed 

Job Tenure × Business Closed  -0.004*** -0.012*** 0.003*** 
 (0.001) (0.0006) (0.0005) 
Wage/ Income Ratio                         
× Business Closed 0.114*** 0.363*** 0.110*** 
 (0.033) (0.020) (0.017) 
Spouse own Health Insurance              
× Business Closed -0.052* 0.240*** 0.191*** 
 (0.027) (0.017) (0.014) 
Government Health Insurance          
× Business Closed 0.174*** -0.216*** 0.293*** 
 (0.040) (0.024) (0.019) 
Employer Health Insurance              
× Business Closed 0.207*** 0.128*** 0.235*** 
 (0.028) (0.017) (0.014) 
Spouse Health Insurance                    
× Business Closed  0.418*** -0.050** 0.293*** 
 (0.037) (0.023) (0.019) 
Individual Health Insurance                  
× Business Closed 0.224*** 0.020 0.211*** 
 (0.036) (0.022) (0.018) 
Observations    5931    5931    5931 
R-squared 0.07 0.62 0.80 
Patial R-squared 0.02 0.13 0.15 
F-Statistic of excluded Instruments    22.5    134.6    156.2 
Robust standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficients for Variables in Baseline Regression (table 3.3, column 4) and 
Waves not shown 
All columns are Least Squares Estimations 
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Table 3.7: Effect of Income Change, Health insurance and Re-Employment for 

Individuals affected by Business Closure: 2nd Stage 

 
Health Change 

IV 
Health Change 

OLS 
Income Change  -0.480 0.016 
× Business Closed (0.832) (0.089) 
Work at 2nd IW   -0.346 -0.30*** 
× Business Closed (0.381) (0.115) 
Health Insurance at 2nd IW  0.893 0.076 
× Business Closed (0.647) (0.137) 
Business Closed -0.485 0.206 
 (0.674) (0.158) 
Prob. of Job Loss 0.0007* 0.0008** 
 (0.0004) (0.0004) 
Age 0.002 0.002 
 (0.002) (0.002) 
Female 0.008 0.012 
 (0.019) (0.019) 
Black -0.080*** -0.076*** 
 (0.028) (0.027) 
Married 0.027 0.028 
 (0.023) (0.023) 
High School -0.069*** -0.066** 
 (0.026) (0.026) 
College -0.077** -0.076** 
 (0.031) (0.031) 
Income -0.023** -0.02 
 (0.013) (0.013) 
Wealth -0.014 -0.014 
 (0.009) (0.009) 
County Unemployment -0.0008 -0.0003 
 (0.004) (0.004) 
County Income -0.057 -0.043 
 (0.107) (0.106) 
Smoking 0.087*** 0.085*** 
 (0.022) (0.022) 
High BMI 0.068 0.067*** 
 (0.023)*** (0.023) 
Health Insurance 0.051 0.055 
 (0.041) (0.041) 
Observations    5931    5931 
R-squared     0.01 
Hansen J (P- Value)    0.851  
Robust standard errors in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficients for binary Wave Variables not Shown 
Higher Values of Health Change represent worsening Health 
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D. Demographics, Job characteristics, and Spousal Job Loss 

The first column in table 3.8 shows the regression results if business closed is 

interacted with gender and marital status as well as education level. The omitted 

reference group would be unmarried females without high school degree. The results 

suggest that unmarried males and more educated people might be less affected by the 

negative health consequences of job loss. However, these differences are not 

significant.  

The second row shows the regression results if the ‘businessclosed’ variable is 

interacted with previous job characteristics, for example for jobs that involve a lot of 

stress or a lot of physical effort or are poorly paid. The coefficients suggest that job 

losers whose previous job involved more physical effort, and was poorly paid, might 

suffer more in their health, but this effect is not significant. One interesting result is 

that people who state that their job is very stressful gain in their health. This can be 

explained if jobs that are labeled to be stressful often also involve more responsibility 

and a high degree of control.  

The third column in table 3.8 shows how the effect of job loss varies with prior 

expectations about job loss. The variable ‘unexpected’ is defined as one minus the 

subjective probability of job loss. The table shows the effect of this variable both for 

people who were laid off, and for people who were not laid off. There is no significant 

effect for people who were laid off, but for people who were not laid off health 

improved with higher job security. Since we already found before that the subjective  
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Table 3.8: Effects of Job Loss interacted with Social Characteristics, previous 
Job Characteristics, Job Loss Expectations, and Spousal Job Loss 

 

 
Health 

Change 
Health 

Change 
Health 

Change 
Health 

Change 
Business Closed 0.32 -0.278 0.153  
 (0.359) (0.384) (0.126)  
Prob. Of Job Loss 0.002** 0.002**   
 (0.001) (0.001)   
Married Male   0.121    
× Business Closed (0.313)    
Married Female  -0.083    
× Business Closed (0.311)    
Not Married Male  -0.375    
× Business Closed (0.471)    
Black × Business Closed 0.184    
 (0.364)    
High School  -0.261    
× Business Closed (0.233)    
College   -0.403    
× Business Closed (0.327)    
Job Stressful   0.034   
× Business Closed  (0.123)   
Job Physical Effort  0.103   
× Business Closed  (0.084)   
Low Wage   0.314   
× Business Closed  (0.239)   
Job Stressful   -0.069***   
× Business Closed  (0.021)   
Job Physical Effort   -0.014   
× Business Closed  (0.016)   
Low Wage   0.011   
× Business Closed  (0.051)   
Unexpected    -0.001  
× Business Closed   (0.003)  
Unexpected   -0.002**  
   (0.001)  
Spouse Business Closed    0.145 
    (0.133) 
Spouse Prob. of Job Loss    0.001 
    (0.001) 
Observations   5985   5559   5985   3230 
Pseudo R- Squared   0.008   0.01   0.008   0.006 
Robust standard errors in brackets  
* significant at 10%; ** significant at 5%; *** significant at 1% 
Coefficients for Baseline Variables (Table 3.3, column 4) and Wave Variables not 
shown 
All columns are Ordered Probit estimations  
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probability of job loss is associated with worsening health (for the entire sample), this 

is not a surprising result.  

The last column of table 3.8 reports the effects of a spousal job loss on health. I 

find no significant effect, either of spousal job loss due to business closing or of the 

spouses’ subjective probability of job loss. 

 

3.6 Conclusion 

In summary, I find no evidence of any effects of job loss on health within a 

period of up to two years after job loss. This result is robust across specification. It 

holds for various measures of physical and mental health, for the average effect of job 

loss on health for all laid off persons, as well as for the effect of job loss on specific 

groups defined by gender, marital status, education, and previous working conditions. 

There is also no effect of the job loss of a spouse. 

This result contradicts much of the previous literature that finds strong 

negative health consequences of unemployment. In contrast to most previous studies 

that use broader definitions of job loss, this study focuses on people who have lost 

their job for an exogenous reason – the closure of their previous employer’s business. 

Like previous studies, I find a negative association between unemployment and health 

in cross-section estimation (Table 2), and also that the health of laid-off workers 

evolves unfavorably compared to the overall population (Column 1 of Table 3). But 
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this effect diminishes in size and becomes insignificant after controlling for education, 

initial health behaviors, and other characteristics (Column 4 of Table 3.3). I also find 

that leaving a job for health reasons is both quite common in this age group, and 

associated with a rapid deterioration in health, and that being laid off for any reason 

could also be related to health reasons (Table 3.5). My results suggest that the inferior 

health of the unemployed compared to the employed could be explained by reverse 

causality. 

This paper also contributes to the literature on the relationship between income 

and health, health insurance and health, and employment and health. Job loss is an 

exogenous event associated with a strong reduction in income, widespread loss of 

health insurance, and withdrawal from the labor force. It can be seen as a natural 

experiment that allows estimating the effects of income, health insurance and 

employment on health. In this study I find that job loss causes loss of income, health 

insurance, and withdrawal from the labor force, but that these factors have no effect on 

health. 
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Chapter 4 

Overcoming adverse selection in health insurance 

markets: The role of tax subsidies for health 

insurance premiums  

 

4.1 Introduction 

This study examines the role of tax subsidies in overcoming adverse selection 

in health insurance markets. In the United States, employers’ contribution to their 

employees’ health insurance plans are tax deductible. In 2004, this tax subsidy 

affected the 174 million American employees and their dependents who received 

employment based health insurance1. In the same year, the foregone tax revenues from 

this tax subsidy to the federal government amounted to $120bn2. Whether tax 

subsidies for health insurance, which currently apply mainly to employment based 

health insurance, should be extended to the direct-purchase health insurance market, is 

                                                
1 See http://pubdb3.census.gov/macro/032005/health/h01_001.htm, accessed March 13, 2006 
2 See http://www.ebri.org/pdf/publications/facts/0303fact.pdf, accessed May, 26, 2006 
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the concern of a lively debate among policymakers. In April 2006, Massachusetts was 

the first state to pass a law which allows Massachusetts citizens to purchase health 

insurance with pre-tax dollars, even if their employer makes no contribution.  

This study develops a model which allows analyzing the welfare effects of tax 

subsidies for insurance premiums. It builds on a theoretical framework that was first 

developed in a classic paper by Rothschild and Stiglitz (1976). Rothschild and Stiglitz 

show that private information can lead to adverse selection and market failure in 

private insurance markets. Crocker and Snow (1985) apply second-best equilibrium 

conditions from Harris and Townsend (1981) to an insurance market with private 

information, and they show that second-best efficient equilibria are typically not 

achievable in such a market.  

In many cases, government policies can achieve a better outcome. Wilson 

(1977) and Feldman et al. (1998) show that partial public insurance can obtain a 

Pareto improvement. Neudeck and Podczeck (1996) examine whether various 

government policies can or cannot achieve second-best outcomes3. Second best 

equilibria outcomes can be achieved by full or partial government provision, even if 

there is an opt-out option for private insurance, or any system in which insurance 

companies are granted a monopoly to insure certain groups (such as the system 

suggested by Diamond 1992). It cannot be achieved by community rating or regulated 

standard contracts. Finkelstein (2002) demonstrates that in an insurance market with 

                                                
3 Their analysis is based on the dissembling equilibrium concept by (Grossman 1979), which allows 
insurance companies to turn down applicants. This equilibrium concept is different from the Nash 
equilibrium concept used by Rothschild and Stiglitz (1976) and in this paper. 
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private information second best equilibria are obtainable, if individuals can buy 

several partial insurance contracts. Second-best outcomes can be achieved by a  

combination of contracts that consists of one pooling contract that individuals of all 

risk types purchase, and a set of separating contracts, which individuals choose 

according to their risk type. However, her study is based on the Wilson (1977) 

equilibrium concept, which is different from the Nash equilibrium concept used by 

Rothschild and Stiglitz (1976) and in this paper. Based on the Nash equilibrium 

concept, pooling contracts are not possible. Finkelstein also notes that a set of partial 

insurance contracts might not be well suited for health insurance markets, because 

coordinating multiple insurance contracts increases administrative costs.  

The welfare effects of tax subsidies in insurance markets with private 

information have to the author’s knowledge not been examined before. In this study, I 

show that in a competitive insurance market any second best equilibrium outcome can 

be achieved for some rate of a proportional premium subsidy. These second-best 

outcomes can typically not be achieved in competitive health insurance markets 

without premium subsidies. Making insurance premiums tax deductible implies a 

cross-subsidy from low-risk individuals to high-risk individuals. This permits more 

insurance coverage for low-risk individuals, and can allow a Pareto improvement.  



 

86 

The paper proceeds as follows: Section 2 presents a model of a health 

insurance market with tax subsidies. Section 3 discusses the efficiency properties of 

such a market, and section 4 concludes.  

 

4.2 Model of a health insurance market with tax 

subsidies  

In the following, I consider an expansion of the Rothschild and Stiglitz (1976) 

framework that allows for health insurance contributions to be tax deductible. There 

are two groups of market participants: individuals and insurance companies. There are 

a large number of N individuals who are endowed with wealth w and have to pay a 

lump sum tax payment T. With probability pi, they face the risk of suffering a 

(standard) disease which can be cured at cost d. Without insurance, their disposable 

income in the two states of ‘no disease’ and ‘disease’ are given by (W1, W2) = (w-T, 

w-T-d). Individuals can buy an insurance contract a = (a1, a2), which costs premium 

a1, which has to be paid regardless of the state of health, and pays benefit a2 in the 

case a disease occurs. The insurance premium is subsidized by the government. The 

government pays for a proportional share s of the insurance premium. For the 

government, allowing health insurance premiums to be tax deductible is fiscally 

equivalent to paying a share of insurance premiums proportional to the income tax 

rate. Employees can buy no more than one insurance contract.  Employees have state-
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independent strictly concave and increasing utility functions that depend on disposable 

income in both states. Their indirect utility function is given by: 

V(pi, w, T, a) = (1-pi) u(w - T– (1-s) a1) + pi u(w - T –d – (1-s) a1+a2)        (4.1) 

There are two types of individuals who differ in the probability of incurring a 

disease. High risk individuals fall ill with probability pH; low risk individuals fall ill 

with probability pL, with 1 > pH > pL > 0. Individuals know their own type, but 

insurance companies cannot observe an applicant’s risk type. However, it is common 

knowledge that the share of high risks in the population is λ. 

There are 2 risk neutral health insurance companies. They have sufficient 

resources to offer every profitable contract.  The expected profits πk from an insurance 

contract ak are given by: 

)( 21
k kkk apa −=π                   (4.2) 

Probability pk is the average risk of employees who purchase contract k. 

Insurance companies receive revenues both from premiums payments by individuals 

and from subsidies paid by the government. 

The government sets subsidy rate s and lump sum tax T. The government 

budget must be balanced. Thus, the lump sum tax must equal the average subsidy for 

health insurance premiums: 

∑= isa
N

T 1

1
                   (4.3) 
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Government subsidies are paid only for contracts offering no more than full 

coverage: a2 ≤ d. Insurance contracts that offer more than full coverage for the cost of 

disease do not qualify for any subsidies.  

The health insurance market with tax subsides can be characterized by the 

following three stage game: In stage 1, the government sets lump sum taxes T and 

insurance subsidy rates s. In stage 2, insurance companies simultaneously announce 

what insurance contracts they are offering. In stage 3, individuals choose among the 

available insurance contracts. They can buy no more than one insurance contract, but 

they can choose to stay uninsured. They will choose the contract that maximizes their 

utility. For simplicity, I assume that if they are indifferent between several insurance 

contracts they will opt for the contract that provides the most coverage. This condition 

guarantees that in a pure strategy subgame perfect Nash equilibrium (SPNE) 

employees of the same risk type will opt for the same health insurance contract.   

This study proceeds by presenting a series of lemmas that establish conditions 

that a pure strategy SPNE must fulfill: 

Lemma 4.1: Insurers make zero profits. 

Proof: Let aL and aH be the insurance contracts chosen by low- and high risk 

individuals, respectively (they could be the same contract), and suppose that the two 

insurance companies’ aggregate profits are Π. Then one of the companies must be 

making no more than Π / 2. Consider a deviation by which the insurance company 

offers contract (a1
L-ε, a2

L) to low risks and (a1
H-ε, a2

H) to high risks for ε > 0. Contract 
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(a1
L-ε, a2

L) will attract all low risks and contract (a1
H-ε, a2

H) will attract all high risks. 

Since ε can be chosen arbitrarily small, this deviation yields the company profits 

arbitrarily close to Π. Therefore, it must be that Π ≤ 0. Since no firm can make a loss 

in equilibrium (it could always earn zero by offering no contract), both firms must 

earn zero profits. □       

 

Figure 4.1: No pooling equilibria exist 

 

Lemma 4.2: No pooling equilibria exist (for s < 1) . 

Proof: Suppose there exists a pooling equilibrium contract, aP, that individuals 

of both risk types buy. From lemma 4.1 follows that such a contract lies on the 

pooling-equilibrium break-even line for insurance companies. In figure 4.1, this line is 

given by EF, where the disposable income in the state of no disease is shown on axis 

W1, the disposable income in the state of disease is shown on axis W2, and the 

endowment point without health insurance is given by E.  Low risk individuals are 

E 

F 

aP β 

W1 

W2 

uH 

uL 



 

90 

indifferent between consumption in the two states if (1- pL)u’(W1(a
P)) = pL u’(W2(a

P)). 

Therefore the slope of the indifference curve at aP is - (1-pL) u’(W1(a
P)) / pL 

u’(W2(a
P)). For high-risk individuals the slope of the indifference curve at contract aP 

is - (1-pH) u’(W1(a
P)) / pH u’(W2(a

P)). Thus the slope of high-risk individuals is pL /(1- 

pL) (1- pH)/ pH times the slope of low-risk individuals indifference curve. The 

indifference curves intersect at aP. Then there would always be a contract β close to 

aP, which low-risks prefer to aP, while high-risks prefer aP to β. For the insurance 

companies, β would be profitable if purchased only by low-risks, while αP makes a 

loss if chosen only by high risks. Therefore, in equilibrium insurance companies will 

offer no pooling contracts. A special case arises for s = 1. In this case, a pooling 

equilibrium exists, in which the government provides full insurance coverage to 

individuals of both risk types, paid for by a lump sum tax. (This case is discussed later, 

see figure 4.4). □ 

Lemma 4.3: Each contract must make zero profits. 

Proof: Suppose that in equilibrium high risk individuals choose contract aH 

and low risk individuals chose contract aL, and that one of these contracts is profitable 

for the insurers. Then it follows from lemma 4.1 that the other contract makes a loss. 

In this case, both insurance companies would be better off by offering only the 

profitable contract. Therefore, in equilibrium both contracts must make zero profits for 

insurers. □   
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Lemma 4.4: High risks choose contract aH = (pH d, d). 

Proof: Figure 4.2 illustrates a separating equilibrium. Axis W1 shows 

disposable income in the state of no disease, axis W2 shows disposable income in the 

state of disease, and E marks the endowment point without health insurance. By 

lemma 4.3, all contracts chosen by high risk individuals must lie on the fair odds line 

for high risk individuals, EH, which implies a1 = pH a2. Among all contracts on the 

fair odds individuals prefer full insurance, a2 = d. If the government subsidizes health 

insurance premiums with s > 0, high risk individuals would prefer even more than full 

insurance. However, tax subsidies are not available for contracts that in case of disease 

pay more than the cost of the cure. □ 

 

 

Figure 4.2: Separating equilibrium 
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Lemma 4.5: Low risks choose contract aL = (pL a2*, a2*).  

Proof: By lemma 4.3, all contracts chosen by low-risks must lie on the fair 

odds line for low risk individuals, EL, which implies a1 = pL a2.  Out of all contracts 

on EL, low risk individuals prefer the full insurance contract, (pL d, d). However, this 

contract is not available as a part of a separating equilibrium, because it is also 

preferred by high risks. The low risk contract aL must be chosen such that high risk 

individuals do not prefer it to the full insurance contract aH defined in lemma 4.4. This 

implies that the following incentive compatibility condition for high risks must hold: 

u(w–T-(1-s)pH d) ≥  (1-pH) u(w-T–(1-s) pL a2*) + pH u(w-T–d+(1-(1-s)pL)a2*)                              (4.4) 

The amount of insurance coverage low risks can obtain, a2* , is determined 

such that the above condition holds with equality: low risk individuals will prefer 

contract (pL a2*, a2*) to any feasible contract (pL a2’, a2’) with a2* > a2’ , and a 

separating equilibrium is not feasible for any a2’ > a2*. □ 

Proposition 4.1:  In any subgame perfect Nash equilibrium of the health 

insurance market, high risk individuals accept contract (pH d, d), and low risk 

individuals accept contract (pL a2*, a2*) , where a2* is determined such that the 

incentive compatibility condition in equation 4.4 holds with equality. 

The proof for proposition 1 follows from lemmas 4.1 to 4.5.  The results so far 

are well known since Rothschild and Stiglitz (1976). Below follows a discussion, how 

potential equilibrium outcomes change with the subsidy rate s.   

For high risk individuals, disposable income is given by:  
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WH =w–T-(1 - s) pH d                  (4.5)

 Since high risks are fully insured, disposable income is the same in states with 

and without disease.  From the government budget constraint in equation 4.3 and 

lemmas 4.4 and 4.5 it follows that the lump sum tax, T, is determined by: 

T = s λ pH d + s (1 – λ) pL a2*                 (4.6) 

Substituting equation (4.6) into equation (4.5) yields after some 

transformation: 

WH =w– pH d + s (1 – λ) [pH d - pL a2*]               (4.7) 

The first two summands show the disposable income for high risk individuals, 

if there are no government subsidies for insurance premiums. The third summand 

represents the cross-subsidy, y, which every high risk individual receives as a result of 

the tax policy: 

 y = s (1 – λ) [pH d - pL a2*]                  (4.8) 

 It can be seen from equation (4.8) that the cross subsidy which high risks 

receive is always positive. This reflects the fact that subsidies, while they are paid for 

by a lump sum tax, are proportional to the insurance premiums individuals pay. High 

risk individuals pay higher premiums than low risk individuals, because they have a 

higher probability of incurring costs, pH > pL, and they also obtain more insurance 

coverage in the case of disease, d ≥ a2* . The amount of the cross-subsidy high-risks 

receive depends on a2*, the amount of insurance coverage low risk individuals 

purchase.  
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Proposition 4.2: The amount of insurance for low risk individuals is strictly 

and continuously increasing in the rate of the premium subsidy, da2* / d s > 0.  

Proof: See Appendix 1.      

Proposition 4.3: The cross subsidy high risks receive as a result of the tax 

policy, is strictly and continuously increasing in the rate of the premium subsidy, dy / 

ds > 0.     

Proof:  See Appendix 2. 

 

 

Figure 4.3: Effect of a premium subsidy 

 

e effects of a government subsidy for insurance premiums are illustrated in 

figure 4.3. If there is no subsidy, s= 0, then the endowment is given by E. The fair 

odds line for high risk individuals is marked by EH, and the fair odds line for low risk 

individuals is given by EL. High risks will chose contract aH, which gives them full 
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insurance. The contract for low risk individuals is given by aL at the intersection of EL 

and uH, the indifference curve for high risks that goes through aH. If there is a positive 

subsidy with s > 0, then endowment point E’ is to the lower left of E. This reflects the 

lump sum tax, T , individuals have to pay to the government. The slope of the fair 

odds-lines E’H’  and E’L’  are now steeper than before, because individuals now have 

to pay only a share 1-s of the insurance premium, while the remaining share s is paid 

for by the government. High risk individuals obtain full insurance contract aH’. This 

contract lies to the above right of contract aH and provides high-risk individuals with 

more disposable income than before. This is possible because high-risk individuals 

receive more in insurance subsidy than they pay in lump sum taxes. They receive a 

positive cross-subsidy form low risk individuals. Low risk individuals can obtain 

contract aL’ at the intersection of E’L’  and uH’, the indifference curve for high-risks 

that goes through aH’. The fair odds line E’L’  is to the left of EL, because low risks 

pay a positive subsidy to high risks. High risk individuals are always better off in a 

separating equilibrium with a higher premium subsidy, because they are always fully 

insured, and the cross-subsidy they receive increases with a higher premium subsidy. 

The welfare effect of a higher premium subsidy on low risk individuals is ambiguous. 

On the one hand they can obtain more insurance coverage. On the other hand, they 

have to pay for a larger cross-subsidy to high risks. Figure 4.3 illustrates a case where 

low risk individuals are better off with a tax subsidy, and the tax subsidy allows a 

Pareto improvement. 
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Figure 4.4 illustrates the special case of s = 1. The endowment point is given 

by E. Since individuals of both risk types do not pay any health insurance 

contribution, the fair odds line EF is vertical. Individuals of both types will choose 

contract aP, which provides full insurance and is a pooling equilibrium. In this case, 

the government provides health insurance for everyone, which is financed by a lump 

sum tax. This contract entails the maximal amount of cross-subsidies from low risks to 

high risks that is possible with no more than full insurance. The amount of cross 

subsidy high risks receive is given by y = (1 – λ)(pH - pL)d.  

 

 

Figure 4.4: Contract for a subsidy of s = 1 

 

So far, we have discussed the properties of potential equilibria, but not yet 

proven that these equilibria exist. In fact, there might be no equilibrium. Insurance 

companies can offer no profitable contract that would attract either only high risk 
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individuals or only low risk individuals. But there might be a pooling contract that 

both types would prefer to the separating equilibrium. A pooling contract aP = 

(λpH+(1- λ)pLa2’, a2’) that low risk individuals prefer to the separating contract aH = 

(pLa2*, a2* ) must fulfill the following condition: 
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Such a contract exists if the indifference curve uL for low risks through aL 

intersects with the fair odds line for a pooling equilibrium. If there is a pooling 

contract, preferred by low-risks to the separating contract, then this contract would 

also be preferred by high risk individuals. Figure 4.5 illustrates two possible outcomes. 

If the fair odds line for a pooling contract is given by EF, this line does not intersect 

with uH, and a separating equilibrium exists. However, if the fair odds line is given by 

EF’, then there exists a pooling equilibrium aP that both types prefer to the separating 

equilibrium. Since lemma 4.3 has shown that no pooling equilibrium can exist for any 

s < 1, in this case no equilibrium exists at all. Indeed it can be shown that for any s < 

1 there exists some value for λ > 0, which is small enough so that no equilibrium 

exists.  A special case arises for s=1, where a pooling equilibrium always exists. This 

puzzling result that no Nash equilibrium may exist has first been shown by Rothschild 

and Stiglitz (1976). Subsequent authors have developed different equilibrium concepts 

for insurance markets with private information that demand more foresight on behalf 

of market participants and guarantee that equilibria always exist (Wilson 1977, Spence 

1978, Grossmann 1979).  
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Figure 4.5: Existence of a separating equilibrium 

 

4.3 Second best equilibrium 

The following section discusses the efficiency properties of equilibria in a 

health insurance market with subsidized insurance premiums. A first best equilibrium 

would require that all individuals receive full insurance. However, such an outcome is 

typically not achievable in an insurance market with private information. Conditions 

for second best equilibria in insurance markets with private information are discussed 

by Crocker and Snow (1985). They show that second-best allocations (aH, aL) are 

characterized by the following four properties: 

1.  aH provides full insurance for high-risks.  

2.  High-risks are indifferent between aH and aL.  
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3.  Eventual losses (or gains) by high-risks contracts are exactly offset by gains or 

 losses) from low-risk contracts. 

4.  The equilibrium is Pareto efficient among contracts that fulfill conditions 1-3. 

Crocker and Snow also show that separating equilbria in the Rothschild and 

Stiglitz (1976) model are typically not second-best efficient. In many cases there is a 

possible Pareto improvement through a cross-subsidy from low risk individuals to 

high risk individuals, which allows the low risk individuals to purchase a larger 

amount of insurance. However, as shown in lemma 4.3, such a cross-subsidy is not 

achievable in a competitive insurance market. Typically, there is a range of second-

best equilibria that correspond to different levels of cross-subsidy. The second-best 

equilibrium preferred by high-risk individuals is the full insurance pooling contract, 

while low-risk individuals might prefer a smaller amount of cross-subsidies. For high 

values of λ, low-risk individuals prefer a cross-subsidy of zero. In this case, the 

separating equilibrium in the Rothschild and Stiglitz model is second-best efficient.  

Neudeck and Podczeck (1996) examine whether second best efficiency can be 

achieved by public insurance provision or government regulations such as community 

rating. They show that second best equilibria can be achieved through full or partial 

public health insurance provision, or by providing one insurance provider a monopoly 

to serve a certain segment of the population. 

However, none of those above arrangements that might achieve second best 

outcomes apply to the private health insurance market in the United States. This study 
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examines the efficiency properties of tax subsidies for health insurance premiums, a 

policy that has been in place for employment based health insurance for a long time, 

and is currently being expanded to other types of private insurance.  

Proposition 4.4: If an allocation meets second-best conditions, it must be an 

equilibrium.  

Proof: Assume an allocation (aH, aL) exists, which meets the four second best 

conditions stated above, but is no equilibrium. A separating allocation is no 

equilibrium, if there exists a pooling contract aP, which both risk types prefer to aL. 

However, if such a pooling contract exists, then the allocation (aH, aL) is not Pareto 

efficient and condition 4 for a second best allocation is violated. There exists a 

separating allocation (aH’, aL’ ), such that aH’ is  described by the conditions:   

1) aH’=(pHd +y, d+y) 

2)  y is determined such that VH(aH’) = VH(aP)   

and aL’ is described by the conditions: 

1) aL’=(pLa2’- y (1-λ)/ λ , a2’- y (1-λ)/ λ) 

2) a2’ is determined such that VH(aH’) = VH(aL’). 

Allocation (aH’, aL’ ) meets conditions 1) to 3) for a second best allocation and 

is Pareto superior to (aH, aL), because low-risk individuals prefer contract aL’  to aP, 

which they prefer to aL , and high-risk individuals are indifferent between contract aH’ 

and aP, which they prefer to aH. Therefore, a separating allocation that is no 
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equilibrium, cannot be second-best efficient, and any second-best allocation must be 

an equilibrium. The reasoning above is illustrated in figure 4.6□ 

 

Figure 4.6: All second-best separating equilibria exist 

 

Proposition 4.5: Any second-best equilibrium with no more than full 

insurance can be achieved with some subsidy rate s. 

Proof:  By proposition 1, all equilibria in an insurance market with private 

information fulfill conditions 1 and 2. The assumption of a balanced government 

budget makes sure that condition 3 is satisfied. The range of second-best equilibria is 

characterized by various levels of cross-subsidy. In an insurance market with 

proportional premium subsidies, all possible levels of cross-subsidy for second-best 

equilibria with no more than full insurance can be achieved. For s = 0 the cross-

subsidy is y = 0, the smallest possible cross-subsidy for a second-best equilibrium. For 

s = 1, the cross subsidy is given by y = (1 – λ)(pH - pL)d. This is the largest possible 
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cross-subsidy for an equilibrium with no more than full insurance. Propostion 4.3 

showed that dy/ ds > 0 and dy/ ds is continuous in s for all s between 0 and 1. 

Therefore any level of cross-subsidy between y = 0 and y = (1 – λ)(pH -- pL)d can be 

achieved with some level of s. Proposition 4.4 showed that for  second-best 

allocations, an equilibrium always exists. From this follows that any second-best 

equilibrium with no more than full insurance can be achieved by some s. □ 

 

4.4 Conclusion 

In summary, this study finds that proportional premium subsidies can lead to 

second-best equilibria in competitive health insurance markets that cannot be 

sustained in insurance markets without subsidies. This provides an argument in 

support of the current policy of allowing employers’ health insurance premiums to be 

tax deductible. It also provides support for extending this tax deduction to direct-

purchase health insurance contracts, and creating refundable tax credits to subsidize 

health insurance for households who pay no or little income taxes. Enhancing 

efficiency adds to other more commonly cited motives for extending tax incentives to 

purchase health insurance, such as reducing the costs incurred by uncompensated 

medical care for the uninsured and making health insurance more affordable4. 

                                                
4 These were reasons presented by the governor of Massachusetts, Mitt Romney, in a press release after 
signing the health care reform act 
(http://www.mass.gov/?pageID=pressreleases&agId=Agov2&prModName=gov2pressrelease&prFile=g
ov_pr_060412_Healthcare_signing.xml, accessed May 27, 2006) 
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One of the limitations of the model presented in this study is that it does not 

allow for moral hazard. I assume that tax subsidies are only available for insurance 

contracts that offer no more than full insurance.  However, in the real world there can 

be no complete agreement about what constitutes necessary and unnecessary medical 

care. There is empirical evidence that tax deductions increase demand for more and 

more expensive health insurance (Dowd et al. 2001, Gruber and McKnight 2003, 

Gruber and Washington 2003). This effect can be explained by the harmful effects of 

moral hazard, and for that reason proportional tax subsidies have been criticized for 

stimulating excessive demand for medical care (Pauly and Goodman 1995). However, 

the results of this study suggest that the same effect could also be explained by the 

beneficial effect of reducing adverse selection. A highly stylized model such as the 

one presented here does not easily allow quantifying the results, neither with respect to 

possible welfare gains that can be achieved by proportional premium subsidies, nor 

with respect to the optimal rates of tax subsidies. But it does suggest the possibility 

that the current system of tax deductible insurance premiums, which Dowd et al. 

(2001) describe as generally unpopular among health economists, might be welfare 

enhancing. 
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Chapter 5 

Conclusion 

The previous chapters of this dissertation presented three essays that each looked at a 

different aspect of the complex and fascinating relationship between health and 

household finances. In the following chapter I first recapitulate the main findings and 

then conclude with some observations on topics that are relevant throughout the 

dissertation.   

The first essay (chapter 2) finds that consumption and saving choices of the 

elderly vary with subjective mortality expectations in a way that is consistent with the 

life-cycle model. This result suggests that   individuals act with at least some degree of 

foresight in their intertemporal consumption choice. I also find that there is substantial 

heterogeneity in estimated time discount rates and risk aversion parameters. These 

results indicate that heterogeneous preferences play a role in explaining the large 

wealth dispersion observed in the data, even for households with similar lifetime 

income. Another finding is that stated preference parameters elicited from survey 

questions correspond with differences in actual behaviors. This supports the further 

use of stated preferences in economic analysis. 
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The second essay (chapter 3) finds no evidence of any effects of job loss on 

health within a period of up to two years after job loss. This result is robust across 

pecification. It holds for various measures of physical and mental health, for the 

average effect of job loss on health for all laid off persons, as well as for the effect of 

job loss on specific groups defined by gender, marital status, education, and previous 

working conditions. I also find no effect of the job loss of a spouse, loss of health 

insurance, loss of income and reemployment on health. These results suggest that the 

poor health of the unemployed can be explained by reverse causality. Poor health puts 

people at risk of becoming and staying unemployed, but job loss does not cause poor 

health. 

The third essay (chapter 4) finds that in a health insurance market with private 

information any second-best equilibrium can be achieved for some rate of a 

proportional premium subsidy. These second-best outcomes can typically not be 

achieved in a private insurance market without subsidies. This result suggests that 

subsidies for health insurance premiums, such as the tax deduction for employers’ 

health insurance contribution in the U.S., can mitigate the effects of adverse selection 

in health insurance markets.  

One of the major questions in the economics of health and household finances 

concerns the direction of causality in the relationship between health and household 

finances. Two of the essays in this dissertation address this question. The first essay 

(chapter 2) finds that one aspect of health, longevity expectations, has an impact on 
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financial decision making of the elderly, while the second essay (chapter 3) finds that 

even a substantial decline in income  has no effect on the health of the near-elderly. 

Expectations about uncertain future events play an important role in all three 

essays. The first study finds that elderly individuals take mortality expectations into 

account in their intertemporal consumption choice, which allows them to make better 

financial decisions. The second study finds that a higher subjective probability of 

future job loss is associated with deteriorating health. However, this effect is not 

necessarily causal. In the third essay, different expectations about the probability of 

incurring a future disease can result in adverse selection and market failure in 

insurance markets. Expectations matter, with sometimes beneficial and sometimes 

harmful consequences.  

Another topic, on which the essays in this dissertation lead to different 

conclusions, refers to the desirability of government intervention. The first study finds 

that individuals act in a forward-looking way, and that differences in intertemporal 

consumption choice can be explained by different preferences. These findings provide 

support for those who argue that individuals can make sound financial decisions 

without the help of the government. On the other hand, the third study finds that a 

private health insurance market without government intervention leads to inefficient 

outcomes. A proportional tax subsidy for health insurance contribution can allow 

second-best outcomes that can typically not be achieved in a private health insurance 

market without premium subsidies. 



 

107 

In summary, this dissertation sheds light on some aspects of the rich and 

complex relationship between health and household finances. However, much is still 

unknown, and there are many open questions for future research.   
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Appendix 1: Proof of proposition 4.2 

In equilibrium, the incentive compatibility condition for high risks in equation 

(4.4) must hold with equality. This implies: 

F(s, a2*) = (1-pH) u(w-T–(1-s) pL a2*) + pH u(w-T–d+(1-pL(1-s))a2*)    

 - u(w–T-(1-s)pH d) = 0 

where by equation (4.6): 

 T = s λ pH d + s (1 – λ) pL a2*  

Using implicit differentiation the derivative of a2* with respect to s can be 

derived as: 
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The expression above is negative (for separating equilibria with s < 1) since all 

of the summands are negative.  
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The first summand in the expression above is negative, while the second 

summand is positive and the third summand is positive or zero (for s = 0). However, 

both parts of the product in the second summand must be larger in absolute value than 

the corresponding parts in the first summand. Therefore, the expression above is 

positive. From this follows that: da2* / ds > 0. Under our assumptions for a well 

behaved utility function da2* / ds is also continuous in s. □ 
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Appendix 2: Proof of proposition 4.3 

This proof makes use of the chain rule. If y (a2*)  and a2*(s) are both 

differentiable functions then the derivative of y with respect to s is given by: 
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By substituting the amount of cross-subsidy from equation (4.8) into the 

incentive compatibility condition for high risks in equation (4.4) we derive the 

following expression: 
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The expression above implies a relationship between y and a2*  that does not 

directly depend on s. Using implicit differentiation the derivative of y with respect to 

a2*   can be derived as: 
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The first summand of the expression above is negative while the second 

summand is positive. However, both parts of the product in the second summand must 

be larger in absolute value than the corresponding parts in the first summand. 

Therefore, the expression above is positive.  
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Since all three summands in the expression above are negative, the equation 

above is negative. From this follows that: dy/da2* > 0. Under our assumptions for a 

well behaved utility function dy / da2*  is also continuous in a2* . 

In Appendix 1 was established that there exists a one-to-one relationship 

between s and a2* , with da2*/ds > 0. Thus, the derivative of y with respect to s is 

positive and continuous for all s between 0 and 1, dy(a2*(s)) / ds > 0. □ 
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