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Abstract 

We offer a comprehensive empirical analysis of the debt holdings of older Americans 
using panel data from the Health and Retirement Study. The average older American 
household owes a surprisingly large amount of mortgage and consumer debt, even in their 
late seventies. We find that despite the existence of Medicare, having an acute health 
shock causes those who do not have mortgage debt to take it, if they have no insurance 
and we find that a chronic health shock causes those who have no consumer debt to 
borrow, unless they are insured. On average having insurance just about covers the costs 
of either type of shock. For those households that own their own home, widowhood 
results in a considerable reduction in their mortgage. Increases in home prices result in 
equity release. 
 

 

Last altered : 23.10.09 JNC 

JEL: D11, D12, D14, D91, I11. 

Credit Research Centre Working Paper 09-4 

Preliminary; Please do not quote without permission 
a Credit Research Centre, Business School, University of Edinburgh. Corresponding   author. 
b Department of Economics, Free University, Amsterdam, NETSPAR and Tinbergen Institute. 
 
Crook would like to thank the Carnegie Trust for the Universities of Scotland for their generous funding of 
much of this research. He would also like to thank the Wharton School, University of Pensylvannia and the 
McIntire School, University of Virginia for providing stimulating research environments during which 
much of the work was carried out.



 2 

 
Introduction 

 

Older households are becoming an ever increasing proportion of the population in most 

western economies. The US Census Bureau predicts that the share of the US population  

aged 65 years or over will rise from 12.85% in 2009 to 19.30% in 2030 and that by 2036 

one in every five Americans will be aged 65 years or over (US Census Bureau). Yet 

whilst there is a growing literature concerned with the asset portfolios of the elderly, often 

with specific emphasis on housing wealth (Venti  and Wise 1989, 1990, 2004), Shiener 

and Weil 1993, Hurd (1999), Coile and Milligan 2006), Yogo (2008)), very few studies 

indeed have considered the debt holdings of older people. The aim of this paper is to 

examine the determinants of the amount of mortgage debt and the amounts of consumer 

debt that older households have. We concentrate especially on the effects of health shocks 

and changes in home values on debt held. If health shocks result in higher debt levels as 

older Americans struggle to pay their medical bills,  then  with an unchanged1 Medicare 

unlikely to be made more generous, certain social policy implications follow. If older 

Americans release equity and house prices rise they will bequest less with further social 

policy implications. 

 

 

Bucks et al used data from the US Survey of Finance  reported that between 2004 and 

2007 the percentage of those aged 55-64 and 65-74 that owed any debt rose from  76.3 % 

and 58.5% to 81.8% and 65.5% respectively (Bucks et al 2008). Souleles and Sinai (2007) 

used the 1989 to 2002 waves of the Survey of Consumer Finance to conclude that rises in 

house prices have lead to equity withdrawal. But they do not consider other types of debt 

and the sample sizes for elderly households are relatively small. Lee et al (2007) used the 

2000 wave of the HRS to predict whether a household possesses debt and conclude that 

health status, income, net worth, marital status, race, employment status and housing 

tenure affect whether or not mortgage or consumer debt is held. But this study does not 

explain the size of debt holdings. Neither study includes an analysis of the dynamics of 

debt holdings for individual households. So they cannot, for example, observe how, if  a 

shock affects a household’s financial position, that household reacts in terms of its 

                                                
1 Medicare is unlikely to give greater benefits since  its  expenditures  are predicted to rise from 2.7% of 
GDP in 2005 to 7.3% in 2035 (Board of Trustees: 2006) 
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holdings of debt. Recent changes in credit markets suggests that this is important. Nor do 

the papers consider possible cohort effects. The aim of our panel is to use the advantages 

of a penal dataset that is specifically designed to capture this type of information from 

exclusively elderly households. 

 

The aim of this paper is to empirically model debt holdings using the advantages of the 

panel aspect of the HRS. By doing this we can examine changes over time.  

 

 

Theoretical Considerations 

 

The observed volume of debt held by an individual depends on demand and supply 

factors. The standard theory of demand is based on the PIH. This assumes that each point 

in time, t, an individual chooses his consumption to maximise the expected present value 

of his utility, u, received over his lifetime subject to an asset evolution equation between 

adjacent periods. If the inter-temporal subjective discount rate, ρ, differs from the 

opportunity cost of funds, r, and if the lending rate equals the borrowing rate, then the 

individual chooses consumption to satisfy the standard Euler equation: 
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where tE denotes the expectations operator conditional on information at time t, and c 

denotes consumption.  If the discount and interest rates were indeed the same and the 

expectation in equation 1 was realised, then the individual’s consumption would be 

constant in all time periods and equal to the annuity value of permanent income. The same 

would occur is the marginal utility of consumption was linear. Only if permanent income 

is believed to have changed will consumption change. Differences between consumption 

and income, ty , in specific time periods are smoothed away by borrowing and saving. 
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and borrowing occurs whenever saving is negative. This equation says that if an 

individual expects his income to rise in the future he will fund consumption today by 

running down his assets or by seeking credit; if he expects his income to fall he will prefer 

to save.   

 

Several implications follow. First those who expect their income to fall due to retirement 

would prefer to save rather than increase debt.  Since the fall is expected it does not affect 

permanent income and so consumption. Second we assume an individual forms an 

expectation of his life expectancy and as he becomes older we might expect his subjective 

discount rate to increase and so from equation 1 his consumption and possibly his debt 

holding to increase as well. Alternatively if an individual discounts future consumption 

hyperbolically (Liabson: 1997) then his short term subjective discount rate may be even 

higher still resulting in an even greater demand for debt. Third the model assumes zero 

bequests. If an individual wishes to make a bequest at the expected end of his life then he 

will aim to have net assets equal to the amount he wishes to bequest at the expected time 

of death. According to the model, ceteris paribus, such an individual will hold relatively 

less debt to maximise net wealth at time of death. 

 

Consumption in equation (1) is likely to be a function of various ‘taste shifters’ for 

example family size, whether married and how much education he has been received. 

Thos aged 50 to 65 are more likely to have dependent children than those over retirement 

age with consequential greater desired consumption and desire for debt. In additional 

there are particular individual characteristics that are more likely to affect consumption 

and so debt holdings of older people than of younger people.  

 

One example is health shocks. Thus if an individual who is retired suffers an acute illness 

and he has  health insurance, then his permanent income and his consumption and so his 

demand for debt may be unaltered. If he is working it is possible that his permanent 

income may fall and if he is unable to reduce his consumption in the short term he may 

temporarily fund the excess consumption using short term debt. If the individual does not 

have health insurance and is working then his permanent income may fall and his 

unfunded consumption (e.g. of health care) increase which may also in the short term lead 

to additional debt being taken on.  
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Eligible Americans aged 65 years and over have access to Medicare, a part-US 

government funded health care insurance plan. Medicare will pay for up to four types of 

benefits according to eligibility: hospitalisation care (Part A plan), outpatient care (Part B 

plan), and prescription costs (Part D plan). If a person has paid 40 consecutive months of 

Federal Insurance Contributions Act taxes they will receive free hospitalisation care for 

up to 60 days, although there is a $1068 deductible. If a person has paid less than 40 

months of FICA taxes he/she may have to pay up to $423 per month for Medicare 

coverage. Most Americans have free coverage for Plan A if they wish it. All those who 

have Plan B coverage pay at least $96.40 per month as a premium. An individual may 

choose to be insured for hospitalisation and outpatient care through a private health care 

plan and, if eligible, Medicare will pay up to a fixed premium per month, the individual 

paying the rest (Part C plan). 

 

An older person whose ability to earn labour income should the need arise due to 

unforeseen contingencies may have a nonlinear marginal utility of consumption function 

and so have a precautionary saving motive rather than be willing to take on debt. In effect 

they self-insure against contingencies. 

 

In addition if income falls due to one of the partners in a household dying the remaining 

partner may reduce mortgage debts possibly by using payouts from life insurance policies 

or by paying off mortgage debt after downsizing the family home. There is some evidence 

to support the sale of the family home following bereavement, though this has not 

specifically considered the effects on mortgage debt, as we do in the paper. For example 

using data from the Retirement History Survey for individuals aged 58 to 73, Venti and 

Wise (1989, 1990) found that home equity was reduced when a household experienced 

retirement or death of a spouse.  Merrill (1984) came to a similar conclusion as did 

Shiener & Weil (1992). Hurd (2002) found larger declines in housing wealth for 

households that suffered the loss of a member than for those that did not. Venti & Wise 

(2004) also find that housing equity falls slightly for those households that suffer shocks, 

others that move hoes do not reduce their equity and believe this is consistent with 

households not taking reverse mortgages. However debts held by retirees are not 

measured or specifically considered.  Coile and Milligan (2006) also use the HRS for 



 6 

1992 to 2002 to find that asset holdings decline with age and that sales of various assets 

including the principal residence follows death of a spouse. 

 

The basic PIH also omits expenditure on durables such as housing and vehicles. A 

number of authors (Alessie, Devereux and Weber 1997, Brugiavani and Weber 1994) 

have incorporated durable into the PIH which results in an amended Euler equation. An 

individual with housing equity may also choose to withdraw such equity by borrowing 

using his house as collateral. If an individual does not have a bequest motive this may be 

even more attractive since it allows consumption from housing capital to occur. 

 

On the supply side, older people who do not have a bequest motive may be expected to 

have an increasing incentive to default as they become older because there is a 

progressively smaller chance they will wish credit in the future. They may play a finitely 

repeated game with lenders and adopt the optimal strategy of cheating. On the other hand 

evidence suggests that the probability of default declines as an individual becomes older 

and the ECO Act 1974 and Reg B 1976 require that if age is included in a credit scoring 

model then those aged over 62 years must have additional points added to their score. But 

lenders are also aware that older individuals have lower income, ceteris paribus, and so 

would constrain the amount of credit they are willing to grant. But on the other hand older 

individuals, at the age of retirement tend to have larger amounts of financial and physical 

capital than younger people, which can be accepted by lenders a collateral. 

 

The PIH often makes assumptions about consumption, income and debt holdings towards 

the end of a household’s life cycle. These have rarely been examined empirically. In this 

paper we are able to shed light on whether some of these assumptions are indeed valid. 

 

The Data 

 

To investigate these issues we use various waves of the Health and Retirement Study 

series of surveys. This consists of five cohorts. The Health and Retirement Study (HRS) 

itself  first collected data in 1992 from a sample designed to be representative of all 

individuals in the US born between 1931 and 1941 and so aged 50 and over at the time of 

the survey. The Study of Asset Health Dynamics amongst the Oldest Old (AHEAD) first 
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collected data in 1993 and the sample was designed to be nationally representative of the 

population of individuals in the US who were born in or before 1923 and so aged 70 and 

over at the time of the survey. The sample was re-interviewed in 1995, 1998 and every 

two years thereafter. Both surveys are multistage area probability samples and over 

sampled blacks and Hispanics. The two surveys were merged in 1998. The third cohort to 

be included was the Children of the Depression (CODA) survey which collected data in 

1998 from a sample that was representative of the population of individuals born between 

1923 and 1931. Subsequently cohorts have been added every six years so that the sample 

remains representative of individuals aged 50 years and over at the time of the addition. 

Thus the War Babies (WB) cohort was added in 1998 and represented the population of 

individuals born between 1942 and 1947 and in 2004 the Early Baby Boomers sample 

was added which was representative of individuals born between 1948 and 1953. All 

cohorts were re-interviewed every two years and so the data forms an unbalanced panel. 

 

In this study we use waves 1-2 and 4-8 of the HRS, waves 4 -8 of AHEAD, CODA and 

WB cohorts and waves 7 and 8 of the EBB cohort. We use the Rand imputed values for 

all variables. We omit wave 3 from the HRS because RAND could impute consistent 

values of debt for this year (1996) and we omit waves 2A and 3A (1993 and 1995) from 

AHEAD because debt figures were not collected in those surveys. The primary sampling 

unit of each survey is the household financial unit and data is collected for individuals 

within each unit. The surveys track individuals as partnerships split due to divorce, 

separation or death and so new sub-households are identified. The assets and wealth 

values are collected at the level of the sub-household rather than at the level of the 

individual and so we treat the unit of observation as the sub-household.  

 

To represent the demographics of a household several options are possible and we chose 

to identify a head of household for each sub household for each year2. For each year 

separately the head of household was identified as follows. If the household consisted of 

one person then that person was the head. If the household consisted of more than one 

person of different genders the male was chosen and if of the same gender the oldest 

                                                
2 An alternative is to take the mean values of continuous variables like age, but this would be problematic in 
the case of nominal variables like gender and race for example. 



 8 

person was chosen3. This identification is the same as that employed by the Survey of 

Consumer Finance. An alternative identification might be to take the financial respondent 

(or family respondent) as the head, but then arbitrary changes in which member of the 

household answered these questions between different years would result in misleading 

changes in demographic characteristics of the household. Another possibility is to take the 

oldest member of a household. but this may result in individuals who have little decision 

making involvement in the holding of debts being identified. The identified head of a 

household may change over time as partnerships dissolve or one partner dies. Notice also 

that a household is interviewed if at least one member is age-eligible at the time the wave 

was surveyed. That person may be the female in a partnership and yet in our identification 

strategy the male would be chosen as the head and so in our sample the age of the head 

may be below 50 years in some cases.  

 

The surveys collect data separately on two types of debt; mortgages on the primary and 

secondary residences, and what we will call ‘consumer debt’ which consists of debt 

outstanding on credit cards, medical debts, debts on life insurance policies and loans from 

relations. We are unable to identify loans on vehicles, non residential real estate, or loans 

on businesses, or various types of financial instruments such as stocks and mutual funds 

from the questionnaires. 

 

We can approximately compare the percentage of households that hold debt in our data in 

2006 with that in the 2007 SCF using figures for the SCF from Bucks et al (2009). For 

both mortgage loans, consumer loans and in total the incidence we observe in our data is 

lower than that in the SCF. For example Bucks et al find that of those where the head is 

aged 65-74, 42.9% hold debt secured on the Primary Residence and 5.0% hold debt 

secured on Other Residential Property (their Table 13). In our data (see Table 1a) we find 

that in age ranges 65-69 and 70-74 the percentages who have mortgages on their first or 

second residence are 41.18% and 28.02% respectively. However our data excludes those 

who have a mortgage on Non-residential property. Nevertheless in our data the incidence 

is slightly lower. The same indication is given by data on the incidence of consumer loans 

(though our data excludes loans for vehicle purchase) and of any type of loan. But of 

course, the SCF has a much smaller sample than do the HRS surveys for those aged over 

                                                
3 The choice of the male is arbitrary and is not to imply any value judgements about the arranegements of 
any individual families. 
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50 years and the HRS surveys form a panel whereas the SCF does not4. We will exploit 

the panel property of  the data in this paper. 

 

 

We begin by describing some simple cross sectional statistics showing holdings of each 

type of debt in specific years of different age groupings. Since these results may be 

confounded by cohort and time effects we provide graphs showing the level and 

incidences of debt holdings by age for each cohort. We then investigate the effects of 

health shocks and house asset value on debt holdings by estimating reduced form mixed 

fixed effects-random effect regression equations with the following structures. These 

equations combine demand and supply factors which were detailed above. Firstly a probit 

model of whether a particular type of debt is held and then a volume of debt equation 

conditional on holding debt: 
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where *
jitp  denotes unobserved (continuous) utility of holding debt  of type j for case i in 

period t, jitp denotes an observed indicator according to whether debt is held or not, 

jitdebt denotes value of debt of type j for household i in time period t, ithealth  denotes a 

measure of health shock for case i in time period t, itX consists of demographic control 

variables that represent household preferences, tδ denotes three time dummy fixed effects 

and iυ and itε denote random variables. The terms kβ are parameters to be estimated.  

 

Since a large proportion of older households do not have any debt, we used random 

effects Tobit estimators to parameterise equation 2. Tobit estimators assume the same 

                                                
4 The SCF had a relatively small panel component in 196 and 1989 only. 
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covariates explain both the probability of an event and the dependent variable conditional 

on that event occurring. To relax this assumption we parameterised equation 1 using  

random effects probit estimators and we estimated equation 2 using random effects 

regression. 

 

Following Coile and Milligan (2006) we define two measures of health shock. The first is 

a dummy variable that takes on the value 1 in each period in which either the head of 

household or his/her spouse (if one exists) reports that they had ever been told by a doctor 

that they suffer from cancer, have had a heart attack or heart disease, or a stroke5. This 

represents a type of illness that we call ‘acute’ in that it is life threatening and requires 

immediate and extensive treatment. The second is a dummy variable that takes on the 

value 1 in each period in which  either the head of the household or his/her spouse is 

reported to have ever suffered from high blood pressure or hypertension or  chronic lung 

disease (except asthma).These conditions though serious may be regarded as chronic. To 

test the robustness of our results we alternatively use the household’s out of pocket 

medical expenses, that is those that are not covered by some form of insurance. 

 

The demographic control variables are interval linear slope splines of log of household 

income6, employment status dummies, years of education, gender, whether white, and 

marital status dummies. These have been shown to affect the level of debt held in the 

literature (Crook & Hochguertel 2008, Cox and Jappelli 1993). We include wave 

dummies to account for unexplained heterogeneity specific to the wave. All nominal 

values are deflated to 1992 prices using the CPI. To further analyse the dynamics of the 

relationships between health shocks and house values we also estimate first difference 

equations which we specify later. The panel regressions are unbalanced in that a 

household may enter the panel and leave the panel at different times compared with other 

households and it may leave and re-enter at different times. In the first difference 

equations a member must be present for at least on pair of  consecutive waves. 

 

 
                                                
5 An alternative variable on which data is collected is whether an individual has been told by a doctor that 
he/she has had any of these conditions since their last interview. However respondents were allowed to 
dispute the results recorder in a previous interview (albeit within the same wave or in a previous year) and 
then some uncertainty exists for a number of cases as to whether they actually have had the condition or not. 
For this reason we prefer the ‘ever had’ question instead. 
6 The income variables are interval linear slope splines for log(1+income). 
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Results for Debt Holdings and Age 

 

Since we believe our work is the first in-depth analysis of the volume of mortgage and 

consumer debt holdings, specifically of the latter years of  a households consumption 

lifecycle we give some attention to how debt varies with certain demographic 

characteristics. 

 

Table 1a shows descriptive relationships between the percentage of households that hold 

debt and age, conditional and unconditional on having had an acute health shock. The 

figures relate to 2006. The percentage declines with age for both that have had a shock 

and those that have not and the greatest reduction occurs between the age ranges of 65-69 

and 70-74. This is true for mortgage debt and consumer debt separately, as well as in 

total. But the effect of having a health shock differs between mortgage debt and consumer 

debt. A lower percentage of those who have had a health shock have mortgage debt than 

the percentage of those that have not had such a shock. On the other hand the proportion 

with consumer debt is higher amongst those that have had a shock than amongst those that 

have not.  

 

Table 1b shows the simple relationships between average7 debt holdings and age both 

conditional and unconditional on having debt, and conditional and unconditional on 

having had an acute health shock. Perhaps surprisingly we see that the average total debt 

outstanding to those in their early 70s is $18.7k  and average mortgage debt is $17.6k. 

Even in their late 70s the average US household has $13k debt and $11.5k in mortgage 

debt. The greatest drop in the volume of debt outstanding also occurs between age range 

65-69 and 70-75 for both total and mortgage debt. In contrast the greatest decline in 

consumer debt occurs between early and late 60s, at approximately the age of retirement. 

Within each age range surprising patterns emerge with respect to having had an acute 

health shock. At all age ranges above 50 years those households where either the 

respondent or his/her spouse  have experienced a  health shock appear to have less total 

debt than those who have suffered a shock and the difference becomes greater above the 

age of 70.   There are marked differences in the age at which this largest decline occurs. 

For mortgage debt the break occurs between late sixties and early seventies. For consumer 
                                                
7 We do not show median values, even though the distribution of debt holdings is skewed because, as Table 
1a shows, the median in many age groups is zero. 
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debt (which includes debt on medical debts) the largest decrease occurs between early and 

late sixties. These patterns are even more pronounced when we consider only those who 

hold debt. One possible explanation for debt being greater for those who have not had an 

acute shock compared with those who have is that having a heart attack, cancer or a stroke 

may reduce a household’s expected future income as well as its permanent income and so 

both their demand and supply of debt more than does the desire for debt to fund their 

required health care. A likely explanation for the large decrease in consumer debt at age 

65 is that many Americans become eligible for Medicare at this age. Prior to age 65 the 

mean consumer debt for those households in which either the respondent or spouse have 

had a shock was substantially higher than that for households where no shock had been 

experienced. 

 

Figures 1 and 2 show cohort analyses of  total debt at each two-year age range. Each line 

in Figure 1 shows the value of total debt for households that were interviewed in 1992 and 

whose head was within one of the age ranges at that time. Figure 2 shows the proportion 

of households that hold debt. Households that did not supply an interview in one year may 

drop out of the cohort for that year and if they supplied information in a later year, re-

enter it in that year. The figures clearly show that both the proportion that hold any form 

of debt and the average value of debt held decline with age. The figures also show the 

substantial differences between the cohorts. For example if we consider the debt holdings 

of those aged 60-61, we see that those who were aged 50-51 in 1992 have much greater 

debt holdings by the time they reach 60-61 years (in 2002) than those who were aged 60-

61 in 1992. This pattern applies to all subsequent ages until ages 72-73. In this age range 

the range of debt holding is much narrower and extends from $15.9k (for those aged 58-

59 in 1992 and who were aged 72-73 in 2006) to $12.2k (for those aged 70-71 in 1992 

and so aged 72-73 in 1994). This suggests that factors, independent of a head of 

household’s age, have lead household debt holdings to increase over time. 

 

Tables 2, 3  and 4 show the results of estimating tobit models of the volume of debt held, 

the probit models of the probability of holding each type of debt, and regression models of 

the volume of debt, conditional on having some. The results are consistent with earlier 

studies (Crook & Hochguertel 2008, Cox and Jappelli 1993, Ducca and Rosebnthal 1993, 

Lee et al (2007).  The probability of having each type of debt declines strongly at greater 

ages of the head of the household. Since the age variables are interval slope splines that 
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show the relationship within each age range we can see that the effect is larger as the head 

becomes older. For mortgage debt the probability decrease stabilises above age 70 years. 

These results are consistent with the life cycle model and may be associated lower income 

expectations as one becomes older, and lower consumption expenditures than in middle 

age also. Lenders may be less willing to grant a mortgage over many years when the 

applicant is senior in years. These effects then dominate the increased subjective discount 

rate associated with older age and the reduced credit default risk that is also associated 

with older age (Crook et al: 1992, Bucks et al: 2008).  

 

Debt Holdings and  Other Demographic Characteristics 

 

Income is also measured as interval slope splines, created by dividing the sample in year 

2000 into six equally populated groups. The effects of income on debt holdings can also 

be seen from Tables 2 to 4 and differ between the types of debt. For mortgage debt greater 

income has no effect until the second range where it is associated with a higher 

probability of having debt and the has no further effect until the fifth and sixth groups, 

where it also is associated with an even higher probability in each case. For consumer 

debt increases in income are associated with a greater chance of holding debt throughout 

the lowest two ranges, then has no further effect in ranges three, four and five and for the 

highest income range the chance of holding debt actually declines as income increases. 

The volumes of debt owed, conditional on holding mortgage debt, follow a similar pattern 

as the probability of holding it.  At higher income levels more mortgage held is held. For 

consumer debt the pattern is different; income has no effect until the highest income 

range, whereafter it is associated with more debt. Having received more years of 

education increases the chance a household will have mortgage debt, but not consumer 

debt. However if the household has any debt, the greater the years of schooling the greater 

is amount of mortgage and consumer debt outstanding. Years of education could be a 

proxy for permanent income and/or as a determinant of consumption preferences and 

attitudes towards debt.  

 

Being retired reduces the chance of holding each type of debt but, if a household has debt, 

it does not hold less if the head is retired. On the other hand if the head works there is a 

greater chance the household will owe mortgage or consumer debt, but if the household  
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does have debt, the head working results in more consumer debt, but not a greater 

mortgage. If the head is male the chance of having consumer debt and the conditional 

amount of it is higher compared with if the head is female. There is no effect on mortgage 

debt. Being white reduces that probability of having either type of debt, but conditional on 

having debt being white has no effect on the volume of mortgage debt and actually is 

associated with less consumer debt.  

 

Finally the wave intercepts show that the probability of having mortgage debt was 6.1% 

higher in 2004 and 8.6% higher in 2006 than in 1992-1994. The probability of having 

consumer debt was 2.8% higher in 2006 than in 1992-4. Conditional on having debt the 

amount owed on mortgages and on consumer debt, in real terms,  by the average older 

family, rose in each year after 1992-4. These are marginal effects and so are additional to 

the effects of all of the other demographic variables in the equations. An obvious 

possibility is that lenders have been more and more willing to grant such loans over time. 

 

Debt Holdings and Health Shocks 

 

Table 2 shows the results of estimating tobit models of the holding of total debt, mortgage 

debt and consumer debt, separately. Having had an acute health shock positively affects 

the holding of both mortgage debt and consumer debt. Having had a chronic condition 

also increases the holding of consumer debt, but not mortgage debt. Having an acute 

condition and also some form of health insurance reduces debt compared with having 

such a condition but no insurance. This is true of mortgage debt and to a lesser extent of 

consumer debt. Having insurance when one has a chronic condition does not appear to 

reduce an older household’s debt level. 

 

The Tobit estimators assume that the same variables affect both the probability that a 

household will have some debt, rather than not at all, and also the volume of debt for 

those that have it. To explore the effects of having a health condition on each of these 

separately we estimated probit models for holding debt and separately we parameterised 

regression equations, conditional on the household having debt. The estimated marginal 

effects using the probit model are shown in Table 3 and those from the conditional 

volume equations are shown in Table 4 
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The probit marginal effects of Table 3 show that having an acute health shock increases 

the chance that an older person will have mortgage debt by 0.062 and the probability the 

person will have consumer debt by 0.058. In contrast having a chronic condition increases 

the chance that a household will have consumer debt by 0.046, but does not increase the 

chance of having a mortgage. Having health insurance when a household suffers an acute 

condition reduces the chance one would have a mortgage by 0.068 but has, apparently, no 

effect on having consumer debt. In terms of effects on the probability of having any debt, 

regardless of type, having an acute condition increases the probability by 50% more than 

having a chronic condition, and having insurance at the same time reduces the chance by 

0.064. All of the results are as one might expect and suggest that those who are uninsured 

and have an acute health shock are more likely to run up debts than those who are insured.  

 

Turning to the population of households that have debt, having an acute health shock 

without any form of insurance increases the volume of consumer debt held by a 

surprisingly small $ 1.3 but not the volume of mortgage debt (Table 4). But having a 

chronic shock without any form is associated with  a reduction in mortgage debt by $1.1 

but has no effect on consumer debt. One possible explanation for this is that those with a 

chronic, and therefore long lasting health condition, may have a lower income or less 

collateral to support a successful mortgage application. Alternatively mortgage lenders 

may be less willing to lend to those with a chronic condition possibly dues to a higher 

default risk. 

 

One might expect that those with less wealth would be less able to fund acute health care 

from their savings and so, given that wealth may be endogenous within the model, we re-

estimated the model for each quartile of net worth (valued in year 2000) separately, again 

conditional on holding debt. The results for the health variables are shown in Table 5. It 

can be seen that at both the highest and lowest wealth quartiles an acute shock increases 

consumer debt but not mortgage debt for those that have such debt. When we divide the 

sample at the median we find an acute shock increases consumer debt in both groups, 

suggesting that the effect of wealth on the relationship between debt and having an acute 

shock requires a large sample to detect. In contrast having a chronic shock tends to result 

in less mortgage debt, both below and especially above median wealth and less consumer 

debt held by the more wealthy. This suggests that whilst acute shocks result in a 
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household having more credit being higher to fund recovery, chronic shocks have an 

income effect and reduce the household’s income and so its desire and ability to increase 

a mortgage, and for the more wealthy their desire and ability to increase consumer debt. 

 

To investigate the dynamic effects of having a health condition on debt holdings we 

estimated first difference equations for the volume of debt, for those who had debt in 

period t-1 and t. The equations were estimated over the period 2000-2006 (the maximum 

period possible with our data) and had the following form 

 

,54321 ititit
T

it
T

it
T

it
T

it
T

jit ZXhousevaluehealthageldebr ευδβββββα ++++∆+∆+∆+∆+=∆
 

where ∆  denotes first difference (over two years), and itX  and Zit  denote control 

variables. The itX matrix contained whether never married, whether divorced, and 

whether widowed (the base being married or partnered),  and whether retired, whether 

works, or whether unemployed. The itZ  matrix contained gender and race. 

 

Having ever had a health condition results in the health condition taking on the value 1 for 

subsequent periods, so taking the first difference results in a dummy taking on the value 1 

only in the time period when the condition was first recorded. We also included a first 

order lag on the difference in health condition. The results however showed that none of 

the health shock differences were statistically significant. We repeated the estimation with 

a different condition: that the household had debt in period t-1. Again the parameter on 

the occurrence of a health shock was not significant at conventional levels, but it was 

positive.  

 

However, when we repeated the estimation for households that had no debt in period t-1 

we found that having an acute shock significantly increased mortgage debt, and that 

having some form of health insurance reduced the increase in debt to approximately zero 

(see Table 5). This is shown by the sum of the coefficients for ‘acute shock’ and ‘acute 

shock and insurance’ variables being indistinguishably different, but having opposite 

signs. The effect on consumer debt was different. For consumer debt it was the onset of a 

chronic health condition that increased debt from zero to some positive amount, with the 

possession of insurance as well as having the condition reducing the increase in debt (but 
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only at significance level 10.5%). Again the net effect is approximately close to zero, 

though larger than in the case of an acute shock.  

 

These results suggests an asymmetric relationship between health shocks and the amount 

of debt owed by a household. If a household already has mortgage debt (Tables 4 and 5), 

a health shock will not increase the mortgage debt it owes. If it already owes consumer 

debt, having an acute shock will not immediately increase consumer debt owed but 

eventually over time it will. If, on the other hand, a household does not owe any mortgage 

or consumer debt the effects are different. If the household is free of mortgage debt and a 

member of the household suffers an acute shock then the average household will take out 

a mortgage if it has no health insurance, but if the household does have insurance this 

would, on average, cover the health costs incurred (Table 6a). If the household has no 

consumer debt and suffers a chronic shock they will incur new consumer debt and even if 

they have health insurance this will, on average, not quite cover the health costs incurred. 

 

Debt Holdings and House Price Changes 

 

Table 2 shows that whilst higher levels of the value of a household’s home are associated 

with a higher level of mortgage debt; they are also associated with a household having 

less consumer debt. Separating the effects of home value on the probability that a 

household has any debt from the effects on the level of that debt, we can see from Table 3 

that rising home values increase the chance a household will have a mortgage but reduce 

the chance it will have any consumer debt. On the other hand Table 4 shows that if a 

household does have debt, higher home values are associated with a larger volume of both 

mortgage and consumer debt held. Several explanations are possible. It may be that, since 

we have controlled for household income, those with larger home values fund their 

purchase with larger mortgages.  

 

To investigate the timing of changes in mortgages relative to the timing of changes in 

home values we estimated first difference equations as specified above, conditional on the 

household owning their home in t-1 and conditional on the household having debt in t-1. 

The  results revealed a significant parameter for changes in home value on changes in 

mortgage debt but no effect on changes in consumer debt (Table 6b). This suggests that 
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when house prices increase over a two year period, older households that already have 

debt and that own their home, on average, release some of this equity by borrowing 

against it during that period. However the effect is small. If the value of a household’s 

home increases by $10,000, their mortgage debt, on average, will increase by just 0.223%. 

 

We re-estimated the first difference equations not conditional on having debt in t-1 so 

allowing households that owned their home to take out new mortgage debt when the value 

of their home increases. Again the parameter on the change in home value was strongly 

positive and significant, confirming the previous result. 

 

Debt Holdings and Widowhood 

 

Much of the literature has found that, if a household owns its own home,  when a partner 

becomes widowed the widow sells the residence (Venti & Wise 2004). If the household 

already has a mortgage and the family home is sold we would expect the value of the 

mortgage to be reduced, probably, but not necessarily, to zero. To examine this further we 

examine the estimated parameter on a variable that takes on the value 1 when the head is a 

widow and 0 otherwise, including if the head remarries. Tables 3 and 4 show that when 

the head of the household is a widow the household has a lower chance of possessing a 

mortgage or consumer debt. But given that the household has either type of debt, being a 

widow does not affect the amount of debt held. The first difference equation for mortgage 

debt showed that when estimated for a sample of households that owned their own home, 

were not widowed and had mortgage debt – all in t-1, if he/she became a widow between t 

and t-1 he or she reduced the amount of mortgage debt they owed (Table 6c) to be just 

15% of its value in the previous period. This is consistent with the head selling the 

primary residence and repaying outstanding mortgage debt when becoming a widow. 

 

 
Conclusions 
 
 
The PIH and other lifecycle models make assumptions about the consumption behaviour 

of individuals in their later years of life which have implications for the amount of debt 

older people will hold. These assumptions have rarely been tested; most previous studies 

consider debt holdings throughout the entire lifecycle. In this paper we have used a large 
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panel dataset that was collected specifically from older American households. We have 

found that, as predicted by the PIH, debt holding decreases with age. Preferences, as 

represented by gender, education and marital status still affect the amount of debt held 

when a person progresses towards his or her later years of life and do so in the same ways 

as they affect debt earlier in a person’s life. If a household does not owe mortgage debt, 

and one of its members suffers an acute health shock such as a heart problem, cancer or a 

stroke, the household would take out a mortgage. If the household does not owe any 

consumer debt, and a member develops a chronic health problem such as high blood 

pressure or lung disease then the household would take out at least one consumer loan. 

But on average the insurance that elderly households have would cover the amount of 

mortgage debt they might otherwise take and insurance would, on average, almost cover 

the additional consumer loans. However, those who do not have any form of insurance 

would take additional debt, although the amounts they would take, on average, would 

seem to be modest. On average elderly households extend their mortgage when the value 

of their home increases, and they do this quite soon after. We also found that if one of the 

partners dies and the household owned its home with a mortgage, the remaining partner 

would reduce the value of the mortgage by, on average 85% within two years. 
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Table 1a Percentage Holding of Debt by Age and Health Shock 2006  
______________________________________________________ 

        Total Debt 
With Acute    Without Acute Total           

Age Range  Health Shock      Health Shock                      
______________________________________________________ 
Under 50 73.42   70.65  73.10 

                 50-54                    74.46                            83.12  75.37 
55-59  72.84   79.48  73.88 
60-64  64.09   70.01  63.27 
65-69  57.81   61.79  56.30 
70-74  43.76   48.28  43.39 
75-79  34.62   40.11  33.95 
80-84  23.82   25.27  22.67 
85 and over 13.25   18.13  12.82 
_________________________________________________________________ 
 

_______________________________________________________              ______________________________________________ 
   Mortgage Debt    Consumer Debt 
  With Acute        Without Acute   Total   With Acute  Without Acute  Total   
Age Range  Health Shock         Health Shock     Health Shock  Health Shock 
________________________________________________________              _____________________________________________ 
Under 50 60.63   58.92   61.46   49.89   40.23   42.51 
50-54  56.04   72.42   58.87   48.30   46.04   46.10 
55-59  52.34   69.71   56.51   46.95   45.76   46.41 
60-64  52.52   57.79   47.29   37.52   34.08   35.65 
65-69  43.21   49.03   41.18   31.37   30.52   30.50 
70-74  27.84   36.72   28.02                                  25.04   22.09   24.41 
75-79  18.65   29.30   19.11   21.58   19.86   21.21 
80-84  13.14   16.57   12.67   14.40   11.18   13.49 
85 and over   6.08 18.13     6.17      8.01   100.00     7.52 
__________________________________________________________________                   ______________________________________________________  
Cases are weighted by household weights.. The figures in the total column relate to all cases for which data on the corresponding type of debt is valid.  The 
figures in each debt-age health shock cell relate to cases for which such data is valid. Therefore the Total figures may differ from the weighted horizontal sum 
due to missing values for health shock variables. Na denotes fewer than 20 observations. Ref: hrsr\merge\meds\m14c
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Table 1b Holdings of Debt by Age and Health Shock 2006  
Total Debt 

_________________________________________________________________________________________________ 
  Unconditional on Holding Debt     Conditional on Holding Debt 
  With Acute    Without Acute Total          With Acute   Without Acute    Total 
Age Range  Health Shock      Health Shock                     Health Shock  Health Shock 
_________________________________________________________________________________________________ 
Under 50 59199.56       83797.07  73274.85  80630.23  118604.5 100243.8   
50-54  54618.28 80423.93                       62285.91 73353.57  96756.27 82642.14 
55-59  64008.54       69595.04  58382.9   87872.33  87563.12 79027.39   
60-64  43037.26        47780.75  39856   67149.63  68244.31 62997.56  
65-69  36674.07        41227.28  32740.26  63438.22  66720.88 58148.26   
70-74  18466.38       33098.98   18969.89  42195.27  68561.8  43719.43  
75-79  12339.41       26726.37  13204.24  35638.24  66629.8  38891.83   
80-84  7052.586       11684.95  6751.538  29606.43  46233.61 29783.88   
85 and over 2196.894       30413.54  3007.041  16583.55  na  23460.76 
____________________________________________________________________________________________________________________ 
 

Mortgage Debt 
_________________________________________________________________________________________________ 
  Unconditional on Holding Debt  Total   Conditional on Holding Debt  Total 
  With Acute        Without Acute                With Acute   Without Acute  
Age Range  Health Shock         Health Shock    Health Shock  Health Shock 
_________________________________________________________________________________________________ 
Under 50 53951.63          80819.81  69517.89  88991.11  137169.5 113108 
50-54  49973.06          75132.59  57561.42  89176.38  103745.1 97775.46   
55-59  58690.06          64991.42  52227.03  112131.4  93230.02 92424.11   
60-64  34252.63          45115.12  34891.06  72224.5   78065.9  73777.16 
65-69  34565.47          38966.95  30856.66  79993.81  79478.27 74934.22   
70-74  17032.35          31013.4  17569.79  61175.94  84458.73 62714.77  
75-79  10610.77          22341.76  11523.85  56894.46  76252.18 60314.84   
80-84  6469.097          10922.33  6234.639  49230.58  na  49226.07 
85 and over 2006.419                       30413.54  2795.324   33000.68  na  45236.4
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Consumer Debt 
__________________________________________________________________________________________________ 
  Unconditional on Holding Debt  Total   Conditional on Holding Debt  Total 
  With Acute        Without Acute                With Acute   Without Acute  
Age Range  Health Shock         Health Shock    Health Shock  Health Shock 
__________________________________________________________________________________________________ 
Under 50 5247.935          2977.26  3756.963  10519.54  7401.083 8837.185 
50-54  4645.215          5291.339  4724.494  9617.119  11491.84 10248.9 
55-59  5318.483          4603.624  6155.866  11327.48  10060.55 13263.57   
60-64  8784.636          2665.632  4964.942  23414.86  7822.205 13927.85   
65-69  2108.597          2260.337  1883.606  6721.372  7406.186 6175.611 
70-74  1434.032          2085.586  1400.106  5726.606  9443.406 5735.692  
75-79  1728.642          4384.609  1680.397  7944.843  22072.64 7923.338   
80-84  583.489           762.618  516.8985  4051.514  na  3832.196  
85 and over 190.4748  0  211.717    2376.927  na  2814.555 
_________________________________________________________________________________________________ 
Cases are weighted by household weights. Values are in  USD at 1992 prices. The figures in the total column relate to all cases for which data on the 
corresponding type of debt is valid.  The figures in each debt-age health shock cell relate to cases for which such data is valid. Therefore the Total figures may 
differ from the weighted horizontal sum due to missing values for health shock variables. Na denotes fewer than 20 observations.  
 
Ref: hrsr\merge\meds\m12c 
 
 
 
 
 
 
 
 
 
 
 
 



 25 

 
.  
 
 

Figure 1
Mean Value Total Debt Holdings by Cohort
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Figure 2
Incidence of Total Debt Holding by 1992 Cohort
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Table 2 
 

Value of Holding of Debt  
 

Total Debt      Mortgage Debt         Consumer Debt  
Dep Var   Ln(total debt)     Ln(mortgage debt)      Ln(consr. debt)  
 
Age<50     0.060    0.157***  -0.085  
Age 50-59   -0.153***  -0.138***  -0.156*** 
Age 60-69   -0.259***  -0.260***  -0.218*** 
Age 70-79   -0.390***  -0.400***  -0.317*** 
Age 80plus   -0.383***  -0.392***  -0.466*** 
ln income1     0.125**  -0.053     0.238*** 
ln income 2     2.159***    3.900***    2.302*** 
ln income3     0.348     0.771     0.015 
ln income4     0.475     1.428***  -0.710 
ln income5     1.193***    1.562***    0.347 
ln income6     0.006     0.162   -0.870*** 
Retired    -0.607***  -0.779***  -0.826*** 
Works      0.600***    0.743***    0.547*** 
Unemployed     0.455     0.247     1.138** 
 
Acute health shock    0.781***    0.677**    1.360*** 
Chronic health shock    0.281     0.040     0.763** 
Has health insurance    0.272     0.227     0.211 
Acute*has insurance  -0.541**  -0.757**  -0.702* 
Chronic*has insurance -0.433*  -0.279   -0.170 
 
Value of homes  1.05*10-6***  1.65*10-6***  -2.48*10-6*** 
 
Male    -0.287     0.133   -1.059*** 
White    -1.232***  -0.871***  -1.696*** 
Yrs of eduction   0.192***    0.282***  0.036* 
Divorced   -1.210***  -2.614***  -0.260 
Widow    -0.651***  -0.982***  -0.741** 
Single    -2.910***  -3.614***  -2.313*** 
Dummy 1998   -0.144   -0.303**  -0.496*** 
Dummy 2000    0.192*   0.061   -0.105 
Dummy 2002    0.098    0.012   -0.585*** 
Dummy 2004    0.645***   0.463***   0.196 
Dummy 2006    0.935***   0.674***   0.532*** 
Constant   -0.683   -9.198***   2.888 
Rho    0.577   0.635   0.259 
LL    -85238   -70350   -58857 
No of obs   41,303   41,303   41,303 
* denotes significance at 10%, ** at 5%, *** at 1%. Results for random effects tobit regression. Age variables are interval 
slope splines. The income variables are interval slope splines for log(1+income). Ref: rg40c.log 



 28 

Table 3 
 

Probability of Holding of Debt  
Marginal Effects 

    Total Debt      Mortgage Debt         Consumer Debt  
Dep Var   Ln(total debt)     Ln(mortgage debt)      Ln(consr. debt) 
Age<50      0.008     0.017***  -0.005   
Age 50-59   -0.020***  -0.018***  -0.009*** 
Age 60-69   -0.026***  -0.026***  -0.011*** 
Age 70-79   -0.036***  -0.036***  -0.015*** 
Age 80plus   -0.036***  -0.032***  -0.022*** 
ln income1     0.019***    0.002     0.011** 
ln income 2     0.186***    0.272***    0.097*** 
ln income3     0.031     0.057     0.007 
ln income4     0.030     0.084**  -0.037 
ln income5     0.148***    0.154***    0.023 
ln income6   -0.020     0.011   -0.051*** 
Retired    -0.062***  -0.066***  -0.034*** 
Works      0.079***    0.077***    0.024** 
Unemployed     0.056     0.010     0.066** 
 
Acute health shock    0.093***    0.062**    0.058*** 
Chronic health shock    0.061**    0.007     0.046*** 
Has health insurance    0.055**    0.031     0.019 
Acute*has insurance  -0.064*   -0.068**   -0.026 
Chronic*has insurance  -0.073**   -0.033   -0.018 
 
Value of homes     1.45*10-7    2.43*10-7***  -1.17*10-7*** 
 
Male    -0.040     0.031   -0.064*** 
White    -0.116***  -0.061***  -0.092*** 
Yrs of eduction     0.017***    0.027***    0.001 
Divorced   -0.106***  -0.181***  -0.011 
Widow    -0.046*   -0.068**   -0.040** 
Single    -0.273***  -0.217***  -0.101*** 
Dummy 1998   -0.032**   -0.015   -0.029*** 
Dummy 2000     0.010     0.026   -0.005 
Dummy 2002   -0.011     0.019     0.030*** 
Dummy 2004     0.047***    0.061***    0.010 
Dummy 2006     0.076***    0.086***    0.028*** 
    
Rho      0.667***    0.769    0.471 
LL    -20437   -18002   -21956 
No of obs     41,303     41,303   41,303 
* denotes significance at 10%, ** at 5%, *** at 1%. Results for effects probit regression. Marginal effects are for probability 
assume random effect term is zero. Marginal effects for dummies are for discrete change from 0 to 1. Age variables are interval 
slope splines. The income variables are interval slope splines for log(1+income). 
Ref: rg44c.log 
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Table 4 
 

Value of Holding of Debt (Conditional on holding respective Debt) 
Marginal Effects 

Total Debt      Mortgage Debt         Consumer Debt  
Dep Var   Ln(total debt)     Ln(mortgage debt)      Ln(consr. debt) 
Age<50     0.026**   -0.006    0.004 
Age 50-59   -0.035***  -0.025***  -0.023*** 
Age 60-69   -0.045***  -0.029***  -0.024*** 
Age 70-79   -0.051***  -0.016***  -0.043*** 
Age 80plus    0.020    0.015    0.022 
ln income1   -0.053***  -0.042***  -0.000 
ln income 2    0.410***   0.070    0.198 
ln income3    0.345***   0.226**    0.209 
ln income4    0.329***   0.109    0.067 
ln income5    0.367***   0.242***   0.072 
ln income6    0.231***   0.218***   0.213*** 
Retired     0.005    0.017   -0.022 
Works     0.086***  -0.004    0.096** 
Unemployed    0.041    0.130**    0.067 
 
Acute health shock   0.083   -0.036    0.269*** 
Chronic health shock  -0.063   -0.112**   -0.017 
Has health insurance  -0.004   -0.052   -0.034 
Acute*has insurance  -0.095   -0.019   -0.148* 
Chronic*has insurance   0.012    0.056   -0.021 
 
Value of homes   4.24*10-7***   2.77*10-7***  3.5*10-7*** 
 
Male     0.190**    0.023    0.244*** 
White    -0.037    0.018   -0.176*** 
Yrs of eduction    0.082***   0.061***   0.027*** 
Divorced   -0.404***   0.044   -0.057 
Widow    -0.229***   0.006   -0.032 
Single    -0.481***   0.024   -0.142 
Dummy 1998    0.174***   0.154***   0.249*** 
Dummy 2000    0.213***   0.175***   0.214*** 
Dummy 2002    0.312***   0.270***   0.275*** 
Dummy 2004    0.420***   0.401***   0.265*** 
Dummy 2006    0.475***   0.450***   0.268*** 
Constant     7.308***  10.042***   7.162*** 
Rho    0.602   0.592   0.426 
R2    0.216   0.173    0.081 
No of obs   22,695   17,291   12,595 
denotes significance at 10%, ** at 5%, *** at 1%. Results for Generalised Least Squares random effects regression. Age 
variables are interval slope splines. The income variables are interval slope splines for log(1+income). Ref: rg41c.log 
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Table 5 
 

Marginal Effects of Health Shocks for Net Worth Quartiles  
(Conditional on holding respective debt) 

   Total Debt  Mortgage Debt Consumer Debt 
Dep Var  Ln(total debt)  Ln(mortgage debt) Ln(consr debt) 
Quartile 1 
Acute health shock  0.087        -0.190***   0.314***  
Chronic health shock  0.001        -0.074 0.113 
Has insurance   0.247        -0.001 0.260 
Acute & insurance  0.367          0.187 0.220 
Chronic & insurance  -0.050        -0.042   0.159 
 
Quartile 2 
Acute health shock  0.098**        -0.022   0.116* 
Chronic health shock                       -0.068                       -0.064  -0.049 
Has insurance                 0.048                        0.029  -0.077 
Acute & insurance  0.052        -0.027    0.225 
Chronic & insurance                0.100                        0.035    0.057 
 
Quartile 3 
Acute health shock  0.003          0.036    0.041   
Chronic health shock              -0.076*                        -0.083**                -0.071 
Has insurance               -0.131                          -0.217***  -0.165 
Acute & insurance               0.009        -0.076   0.035 
Chronic & insurance              -0.046        -0.185**  -0.051 
 
Quartile 4 
Acute health shock             -0.030       -0.067   0.102* 
Chronic health shock             -0.008       -0.028  -0.112* 
Has insurance              -0.037       -0.005  -0.133 
Acute & insurance               0.073                       0.031   0.125 
Chronic & insurance            -0.028       -0.016  -0.092 
______________________________________________________________________________________ 
Below Median 
Acute health shock               0.105**      -0.054   0.202*** 
Chronic health shock             -0.042                      -0.076*  0.031 
Has insurance                             0.093                          0.034                             0.023  
Acute & insurance               0.163       0.025   0.186 
Chronic & insurance               0.037       0.015                              0.089 
 
Above Median 
Acute health shock             -0.022                   -0.038   0.082**   
Chronic health shock             -0.035                   -0.056**                        -0.096** 
Has insurance              -0.092                   -0.084*              -0.131 
Acute & insurance              0.041                          0.020                             0.076 
Chronic & insurance            -0.101                     -0.118**              -0.068 
______________________________________________________________________________________ 
*denotes significance at 10%, ** at 5% and *** at 1%. 
Results for Generalised Least Squares random effects regression.  Additional covariates : age1, age2, age3, age4, age5, 
lnincome1, lnincome2, lnincome3, lnincome4, lnincome5, lnincome6, retired, works, unemployed, value of homes, male, 
white, years of education, divorced, widow, single, year dummies for 1998, 2000, 2002, 2004, 2006. Ref: rg57c.log 
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Table 6a 
First Difference Marginal Effects 

 
 
____________________________________________________________________________________________________________________ 
Type of Debt        Conditional on    Acute health Chronic shock         Acute shock        Chronic shock          N               ρρρρ 
       shock                           and insurance        and insurance      (t*i) 
 
Mortgage              Having no mortgage 1.430***             -0.423               -1.534***              0.419              12018            0.690    
                               debt in t-1  
 
 
Consumer             Having no consumer -0.258        0.774**                   0.365                          -0.598*            14628            0.550 
                               Debt in t-1                                                              
 
*denotes significance at 10%, ** at 5% and *** at 1%. Results for Generalised Least Squares random effects regression.  Additional covariates :  ∆age, ∆lnincome, ∆retired, ∆works, 
∆unemployed, ∆value of homes, male, white, ∆years of education, ∆divorced, ∆widow, ∆single, year dummies for 2002, 2004, 2006. Sample periods: 2000-2006. 
 
Ref rg63 (2&3) 
 

Table 6b 
First Difference Marginal Effects 

____________________________________________________________________________________________________________________ 
Type of Debt        Conditional on                Change in value of homes   N               ρρρρ 
        
  
Mortgage              Having mortgage debt in t-1   and owning own home in t-1            2.23*10-7***          8556   0.377       
                                 
Consumer             Having consumer debt in t-1  and owning own home in t-1  -4.14*10-7   5161  0.066 
*denotes significance at 10%, ** at 5% and *** at 1%. Results for Generalised Least Squares random effects regression.  Additional covariates : ∆age, ∆lnincome, ∆retired, ∆works, 
∆unemployed, ∆value of homes, male, white, ∆years of education, ∆divorced, ∆widow, ∆single, year dummies for 2002, 2004, 2006. Sample periods: 2000-2006. Ref rg61 (5) 
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Table 6c 
First Difference Marginal Effects 

____________________________________________________________________________________________________________________ 
Type of Debt        Conditional on                                  Becoming Widow  N           ρρρρ 
____________________________________________________________________________________________________________________
         
Mortgage              Having mortgage debt in t-1, owning own home  in t-1, not widowed in t-1         -1.895***  8209       0.376 
  
*denotes significance at 10%, ** at 5% and *** at 1%. Results for Generalised Least Squares random effects regression.  Additional covariates : ∆age, ∆lnincome,  ∆retired, ∆works, 
∆unemployed, ∆value of homes, male, white, ∆years of education, ∆divorced, ∆widow, ∆single, year dummies for 2002, 2004, 2006. Sample periods: 2000-2006. Ref rg60 (4) 

 
 


