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Abstract 

To determine how asset values of older workers affect their future retirement decisions, it is 
important to take into account how asset values change over asset cycles. This study uses 
HRS data from waves 1992 through 2008 together with restricted SSA data on geographic 
location to estimate a model of the age at first self-reported retirement for the subsample of 
married males. The model covariates include demographic variables, workplace variables, non-
housing financial wealth, housing equity and size of mortgage. The proportional hazard estimates 
are, for the most part, significant and of the correct sign. The estimated models replicate the 
decisions of the sample members for the period from 2000 to 2007. The models do not replicate 
the sharp drop in the aggregate retirement rate in the year 2008, the final year of the sample, 
which is also the first sample year in which non-housing financial wealth and housing equity 
both declined throughout the United States.  



 
 

 

1.  INTRODUCTION

An assessment of how Social Security, employer-provided pensions, individual assets, 

and earnings from continued employment contribute to retirement income and wealth 

accumulation requires an understanding of how these sources of retirement income affect the 

retirement decisions of older workers.1

The U.S. economy has experienced two recessions in the last decade. The first of 

these started in late 2000. As a result of the sharp downward pressure on profits, firms laid off 

millions of employees to contain costs. While employment outcomes for older workers in fact 

remained favorable during the recession and recovery (see Munnell, Sass, Soto and Zhivan 2006;  

Cooper 2008), the recession brought substantial declines in the value of their defined 

contribution plans and other non-housing equity assets. The S&P 500 index fell in 2003 to a 

value last seen in 1997; it passed 1500 in the year 2000 but next attained that level only in 2007. 

The declines in retirement assets meant delays in the decision to retire (see Cooper 2008). 

 Economists have used duration analysis to estimate 

the effect of the socio-economic characteristics of households on the conditional probability 

of retirement by household members (see, for example, Gustman and Steinmeier 1986 and 

2000; Hurd 1990). However, an accurate assessment also requires an understanding both of 

how the levels of the various sources of retirement income have changed in the last several 

years.  

The recession that started in late 2007 brought with it both a decline in financial asset 

values and a decline in property values unprecedented in recent decades. At the beginning of 

April 2008, equities were off 15.5 percent from their highs in October 2007, while nationally, 

                                                           
1 Retirement can mean Social Security claiming age, self-reported retirement, or full retirement (see Gustman and 
Steinmeier 2002). The econometric analysis below will be performed for a self-reported retirement definition. 
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housing prices were down by 10 percent or more from the preceding year. Levitz (2008) provides 

anecdotal evidence that this double decline is delaying the retirement of older workers. 

 The Prentice-Gloeckler proportional hazard model (see Prentice and Gloeckler 1978; 

Meyer 1990) is used to estimate the determinants of the retirement decision of married males. By 

including a dummy indicating the retirement status of the female spouse in the covariate list of 

the male spouse, the estimated model takes into account  coincidence in tastes for leisure, since 

each spouse’s utility depends on the retirement status of the other (see Hurd 1990; Gustman and 

Steinmeier 2000).   

 The proportional hazard model of time to first self-reported retirement will be estimated 

using all Health and Retirement Study (HRS) waves from 1992 through 2008. Demographic data 

and data on income, pensions, and housing and non-housing financial wealth will form the basis 

of the covariate list. The restricted Social Security Administration data is used to obtain the 

geographic location of the primary residence to aid in the construction of growth in the real value of 

housing. 

  The remainder of the paper is laid out as follows. Section 2 constitutes the literature 

review, while section 3 presents the estimation theory of the semiparametric proportional hazard 

duration model. Section 4 describes the data in greater detail. Section 5 presents the empirical 

results and section 6 concludes. 
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2. LITERATURE REVIEW 
 

Work by Diamond and Hausman (1984) is among the first important studies to examine 

the determinants of the retirement behavior of older men. Diamond and Hausman suggest that 

individual uncertainty concerning wealth accumulation, financial needs, health and job 

opportunities should be a central focus in using longitudinal data for this purpose. The statistical 

specification used by Diamond and Hausman in the first part of their study is a modification of 

the Weibull duration model with a Gamma random effect, introduced into the economic literature 

by Lancaster 1979, to control for unobserved determinants of retirement. (The modification 

relates to a change in the duration dependence specification for individuals turning 55.) 

Diamond and Hausman argue that there are distinct advantages to using a duration model 

instead of other statistical methods to study retirement. First, in most longitudinal data there will 

be a degree of censoring (the respondent will not have retired by the end of the sample period), 

which can easily be incorporated into the likelihood function for duration. Second, the fact that 

relevant regressors are likely to change over time can be handled in a straightforward manner in a 

hazard analysis. Diamond and Hausman claim that the use of a continuous-time duration model 

avoids the time aggregation bias that comes with using discrete-time approaches. There are, 

however, drawbacks to using a continuous-time model of duration. First, there is a type of time 

aggregation that arises naturally out of the reporting intervals of many modern surveys. When this 

occurs, a modification to the likelihood contribution of an individual is need to retain consistency 

of the parameter estimates (Diamond and Hausman make the required correction). Second, with 

continuous-time modeling there is a tendency toward a relatively inflexible duration dependence 

specification compared to, say, a discrete-time probit model, in which dummy variables can be 

incorporated naturally for each discrete duration interval. Third, as Diamond and Hausman point 
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out, it is more likely that a probit model will lead to a “formal choice model basis” or structural 

interpretation. 

Diamond and Hausman find that both private pensions and Social Security have strong 

positive effects on the retirement hazard of older men. The Social Security effect is strong when 

benefits first become available at age 62 and rises for workers over 62. Bad health has a 

significantly positive effect on the retirement hazard at all ages, no matter what financial 

incentives or disincentives are provided by private pensions and Social Security. Surprisingly, 

Diamond and Hausman find little effect for variables related to education and marital status. At 

least in part, this may be due to the way these variables were specified. The highest degree 

attained was not controlled for directly; neither was the work status of a spouse. In the latter case, 

a spouse who works may provide, at least until her retirement, additional financial security. 

Conversely, a spouse who has never worked or has previously retired (or is about to retire) may 

enhance the utility of retirement, since the additional leisure can be shared with a partner with 

similar interests. This reasoning clearly suggests a need to consider the joint retirement decision 

of the husband and the wife in a simultaneous framework. 

Perhaps the first important work concerning the joint retirement decision of married 

couples is by Hurd (1990). Hurd seeks to determine whether husbands and wives tend to retire at 

the same time, and if so to provide an explanation for this tendency. He finds evidence of the co-

ordination of retirement dates, both through preliminary analysis of the data as well as economic 

modeling. Hurd hypothesizes that the closeness of retirement dates could be due to either 

similarity of tastes caused by assortative mating, by economic variables, or by complementarity of 

leisure. He claims that each potential explanation has different implications for the response of 

retirement to policy changes. According to his empirical results, economic variables appear to 

explain very little of the closeness of retirement dates. He also rules out assortative mating as a 

potential explanation. The only hypothesis left is the complementarity of leisure. Unfortunately, 
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Hurd feels that data limitations leave him with only a qualitative result. Hurd’s methodology does 

not involve duration modeling. 

Over the last 25 years two sets of researchers, working independently, have made 

significant contributions to the theory and empirical analysis of retirement behavior.  

Gustman and Steinmeier focus on structural modeling and have relied primarily on the 

HRS for their data. Gustman and Steinmeier (1986) estimate a structural model of 

retirement choice that interacts lifetime preferences and incentives. Their results track 

actual retirement behavior closely, including peaks in the retirement rate at ages 62 and 

65.  

Gustman and Steinmeier (2000) develop a structural model of the joint retirement 

decision of married couples and estimate this model using panel data from the NLS for Mature 

Women. In the model utility depends on family lifetime consumption, the separate labor supply 

of the husband and the wife, as well as the age and health of each. The value that each spouse 

places on leisure is influenced by the retirement status of the other spouse. Because people who 

share the same tastes are more likely to marry, the retirement preferences of the husband and 

wife may be correlated. The husband and wife choose paths of consumption, work, and ultimate 

retirement that maximize their preferences over a time subject to the restriction that lifetime 

family consumption cannot exceed lifetime family income. As individuals age, the value of 

retirement eventually outweighs the value of wages, and the individuals retire. 

Gustman and Steinmeier find strong evidence for the hypothesis that husbands and wives 

tend to retire together despite the younger ages of wives. Their estimation suggests that one 

reason for coordinated retirement is a coincidence of tastes for leisure. They also find that 

spouses generally, but husbands in particular, value retirement more if their partner has already 

retired. Gustman and Steinmeier’s modeling of the opportunity set accounts for peaks in the 
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retirement hazard of each spouse; however, they find that the co-ordination of opportunities is 

not responsible for the co-ordination of retirement dates. 

Gustman and Steinmeier (2001) use data from the HRS to gauge respondents’ 

knowledge about future Social Security and pension benefits by comparing respondent 

reports of their expected benefits with benefits calculated from Social Security earnings 

records and employer provided descriptions of pension plans. Their results suggest general 

misinformation, imprecision and lack of information about retirement benefits is the norm.  

Gustman and Steinmeier (2003) construct a structural dynamic stochastic model of the 

way individuals make retirement and saving choices in an uncertain world and use it to analyze 

the effects of the stock market bubble on retirement behavior. The model includes individual 

variation both in retirement preferences and in time preferences. Estimates are based on 

information covering the period 1992 through 2000 from the HRS. The high stock market returns 

in the second half of the 1990s increased retirement rates for the HRS sample of workers by over 

3 percentage points and would have decreased the average retirement age by about a quarter of a 

year if it had not been interrupted. The subsequent decline in the market neutralized the effect on 

retirement of the preceding stock market gains. Gustman and Steinmeier speculate in their paper 

that any continuing effects of the bubble after its end would probably be minimal. 

More recent research by Gustman and Steinmeier (2008) addresses the topic of whether 

jointly modeling the retirement behavior of two-earner couples brings with it any advantages 

over modeling the retirement behavior of the two earners separately. Although the type of 

models used by Gustman and Steinmeier is different from the one that I use in this study and 

their focus is different from mine, their results are relevant to the present study since I model 

only the retirement decision of the male spouse. Gustman and Steinmeier (2008) estimate 

structural models of saving and retirement behavior in the face of two policies, the effects of 
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which are known a priori. The findings of the study suggest that joint modeling and separate 

modeling give roughly the same results. 

The work by David Blau primarily uses the Retirement History Survey. Blau (1994) 

examines movements of older men through labor force states using quarterly observations from 

the Retirement History Survey. He compares these transitions with those from the more typical 

biannual records and uncovers substantial under-counts in the biannual data. He concludes that 

the prevalence of labor force movements at older ages has been previously under-estimated. Blau 

has also studied the retirement behavior of married couples. Under the “dependent’s benefits” 

provision of Social Security a female spouse is eligible for a spousal benefit equal to 50 percent 

of her husband's benefits if she chooses not to receive a retired worker benefit based on her own 

earnings record. Blau (1997) uses data from the Retirement History Survey to show that the 

spousal benefit provision has a small negative impact on labor force participation of older female 

spouses and a small positive impact on the labor force participation of older married men.  

Blau (1998) analyzes the dynamics of the joint labor force dynamics of older couples in 

the United States. Using data from the Retirement History Survey, he finds strong associations 

between the labor force transition probabilities of one spouse and the labor force status of the 

other. Blau and Riphahn (1999) use monthly observations from the German Socio-Economic 

Panel (GSOEP) to model the labor force behavior of older married couples in Germany. They 

estimate a discrete-time competing-risks hazard model of transitions among labor force states 

that are defined by the employment status of both spouses. Their empirical results suggest, 

broadly speaking, that spouses are more likely to move towards states in which both are 

employed or in which both are not employed. 

The focus of the present study is the effect of financial wealth and housing equity wealth 

on the retirement decision. One important study in this regard is by Case, Quigley, and Schiller 

(2005). Case, Quigley, and Schiller examine the links between increases in housing wealth, 
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financial wealth, and consumer spending. They draw on annual data from 14 countries and 

quarterly state-level data from the United States to estimate regression models in levels, first 

differences and in error-correction form relating consumption to income and wealth measures. 

Case, Quigley, and Schiller find a large, statistically significant effect of housing wealth on 

household consumption. 

Using cross-MSA variation in house-price movements in data provided by the Office of 

Housing Enterprise Oversight, Farnham and Sevak (2007) find evidence that changes in housing 

wealth affect retirement timing for a sample of older workers from the HRS. They also find 

evidence that housing-wealth shocks affect retirement expectations as well as present retirement 

rates. They estimate that a 10-percent increase in housing wealth is associated with a reduction in 

expected retirement age of between three-and-a-half and five months. 

Finally, two important recent studies examine the employment status and retirement 

expectations of older U. S. workers in the wake of the recent recession, topics which are clearly 

closely related to the focus of the present study. Copeland (2010) uses the March Current 

Population Survey to examine how employment rates of workers aged 55 and older changed over 

the period from 1987 to 2008. Copeland finds that the percentage of older workers working full-

time throughout the year increased steadily from 1993 to 2007 before decreasing during the 

recession year of 2008. Goda, Shoven, and Slavov (2010) use the HRS to investigate the 

relationship between stock market performance and retirement plans over the 1998 to 2008 

period. The authors find a statistically significant negative relationship between the probability 

of working full-time at age 62 and the value of the S&P 500 index toward the end of their study 

period. They do not, however, find strong evidence that changes in equity markets influence 

changes in retirement plans over the period as a whole. They conclude that the higher 

probabilities of working in recent years may be related to factors other than stock market 

performance, such as pessimism about economic security. 
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3. SEMIPARAMETRIC PROPORTIONAL HAZARD ESTIMATION 

 In this study we focus on the determinants of the retirement behavior of married males. 

Specifically, I define age at retirement as the age at the first self-report of retirement for the 

sample of work-able married males drawn from the 1992 through 2008 waves of the HRS. A 

continuous work history is constructed for each sample individual starting at age 59. Each 

history can be stopped in five circumstances: first, after there is a self-reported retirement; 

second, after the last wave has been reached; third, before a non-response for the retirement 

question; fourth, before a wave in which the marriage has ended; and fifth, before a wave in 

which the male spouse is reported to be disabled. My goal is to find the determinants of the 

conditional retirement rate (retirement hazard rate). Some care must be taken with the statistical 

terminology being used. The retirement rate might be thought of as the retirement rate at a point 

in time within the calendar year or as the retirement rate for a given year. In most cases the 

meaning should be clear from the context. 

 A given sample in our study is assumed to consist of N independent exact ages at first 

self-reported retirement. Let iT  be the exact age for individuals 1, . . . ,i N= . The exact age iT  is 

properly considered to be a continuous variable. Accordingly, the point-in-time retirement 

hazard rate for male spouse i is defined as: 

 
0

( ) lim Pr[ | ] / .i i it
t t T t t T t tλ

∆ → +
= ≤ < + ∆ ≥ ∆  (1) 

We assume that the point-in-time retirement hazard rate takes the proportional hazard form 

developed by Cox (1972): 

 0( ) ( ) exp( ( ) ) ,i it t z tλ λ β′=  (2) 

where 0 ( )tλ  is the unknown baseline hazard at time t,  ( )iz t  is the vector of time-varying 

covariates, and β  is the coefficient vector. 
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 Cox (1975) discusses a partial likelihood technique to estimate the coefficient vector. 

Unfortunately, partial likelihood for proportional hazards has a major problem in that the correct 

treatment of tied failure times is computationally burdensome. This problem is overcome in a 

technique developed by Prentice and Gloeckler (1978). In the Prentice-Gloeckler technique, the 

parameters of the log-integrated baseline hazard are non-parametrically estimated simultaneously 

with the coefficient vector. The estimation method does not use the continuous quality of the 

duration variable—it discretizes this variable into time intervals, years in the present case. 

Generally, when the Prentice-Gloeckler technique is used, a parameter is estimated for each 

interval. Parameters for intervals in which no quits occur are not estimated and all such intervals 

are dropped from the sample. 

 The conditional survivor function at exact age 1t +  is the probability that the first self-

reported retirement takes place at an exact age that is greater than or equal to 1t + , given that it is 

greater than or equal to t: 

 
1

1

0

Pr[ 1| ]

exp( ( ) )

exp( exp( ( ) ) ( ) ) ,

i i
t

it

t

i t

T t T t

u du

z t u du

λ

β λ

+

+

≥ + ≥

= −

′= −

∫

∫

 (3) 

where the covariate vector ( )iz t  is assumed to remain constant over the period from t to 1.t +  

When t takes on an integer value, the period is associated with an annual interval. 

If we define 

 
1

0( ) log( ( ) ) ,
t

t
t u duγ λ

+
= ∫  (4) 

equation (3) can be re-written as: 

 Pr[ 1| ] exp( exp( ( ) ( ))) .i i iT t T t z t tβ γ′≥ + ≥ = − +  (5) 

The probability that a first self-reported retirement occurs before exact age 1t +  given that it is 

later than exact age t is given by the complementary probability. 
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 The estimation strategy must take into account that some of the histories will end before a 

self-reported retirement for the reasons given above. These histories are said to be censored in 

the year that they end. Meyer (1990) takes care of this possibility by associating with each 

history a censoring time iC  as well as an exact retirement age iT . An indicator variable iδ  equals 

one if i iT C≤ , i.e., the spell is uncensored, and equals zero otherwise. For any x, define the 

function int( )x  to be the largest integer less than or equal to x. Furthermore, define 

min(int( ), ) .i i ik T C=  Thus, if the history is uncensored, ik  represents the start of the last sample 

year for the history, and if the history is censored, ik  represents the end of the last sample year 

for the history. 

Using these definitions, the Prentice-Gloeckler likelihood for a sample of N first self-

reported retirement ages can be written as 

 1
1

0

( , ) [1 (exp{ exp( ( ) ( ) )})]

exp{ exp( ( ) ( ) )} .

i

i

N

i i i
i

k

i
t

k z k

t z t

δγ β γ β

γ β

=

−

=

′= − − +

′× − +

∏

∏

L

 (6) 

Note that the first factor in the product in the Prentice-Gloeckler likelihood function equals one 

when the history is censored and in this case provides no information to the likelihood. The first 

factor provides information to the likelihood only when the exact retirement age is between ik  

and 1.ik +  The final product in the Prentice-Gloeckler likelihood is simply the probability that 

the male spouse has not retired at least until time ik . The log-likelihood function associated with 

the Prentice-Gloeckler likelihood is: 

 
( )

1
1

0

( , ) log 1 (exp{ exp( ( ) ( ) )})

exp( ( ) ( ) ) .
i

N

i i i i
i

k

i
t

L k z k

t z t

γ β δ γ β

γ β

=

−

=

′= − − +

′− +

∑

∑
 (7) 
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 The interpretation of parameters is an important component of presenting the results of 

maximum-likelihood or other non-linear estimation. The interpretation of the β  coefficients is 

similar to the interpretation of the regression coefficients of a log-linear or semi-log regression 

model. In a log-linear model, where both the dependent variable and the regressors are logged, a 

regression coefficient has the interpretation of an elasticity. Similarly, if a regressor is logged in 

the Prentice-Gloeckler likelihood, its coefficient has the interpretation of a hazard elasticity. In 

semi-log regression, where the dependent variable is logged but the regressors are unlogged, the 

elasticity of the dependent variable with respect to a regressor is given by the value of the 

regressor times the coefficient. Similarly, if a regressor is unlogged in a Prentice-Gloeckler 

likelihood, its hazard elasticity is given by the value of the regressor times the coefficient.  

 Interpretations of the coefficients of  categorical variables remain problematic, but even 

these can be handled using the hazard ratio transformation of .β  The hazard ratio for component 

jβ  of β  is exp( ).jβ The hazard ratio is the percentage change in the hazard due to a unit 

increase in the jth regressor. Using hazard ratios, the effect of the jth regressor on the hazard is 

significantly positive if the hazard ratio significantly exceeds one and significantly negative if 

the hazard ratio is significantly less than one. Defining js  to be the (estimated) standard error of 

the maximum likelihood estimate ˆ
jβ  of jβ , the relevant asymptotic t-statistic for a test of 

0 : exp( ) 1jH β =  is ˆ ˆ(exp( ) 1) /(exp( ) )j j jsβ β− . In many packages that estimate the Prentice-

Gloeckler likelihood, hazard ratios are an alternative format for the estimation results. 

 Future work will follow the theoretical contribution of Meyer (1990) to use random 

effects to incorporate unobserved heterogeneity into the Prentice-Gloeckler likelihood. The 

resulting likelihood is called the Prentice-Gloeckler-Meyer likelihood. The random effect 

summarizes the effects of all (unobserved) excluded regressors that are constant over the history 
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and orthogonal to included regressors. Incorporating the multiplicative random effect iθ  into the 

hazard results in a new hazard of the form 

 0( ) ( ) exp( ( ) ) .i i it t z tλ θ λ β′=  (8) 

Meyer (1990) assumes that the random effects iθ  are independent of the ( )iz t  and are i.i.d. 

Gamma variates with mean one and variance 2σ . Conditioning on the unobserved iθ  and 

integrating out over their (joint) distribution leads to the following log-likelihood, derived by 

Meyer (1990): 

 

2

2

1
2 2

1 0

2

0

( , , ) log 1 exp{ ( ) ( ) })

1 exp{ ( ) ( ) })

((

( ) .

i

i

kN

i
i t

k

i i
t

L t z t

t z t

σ

σ

γ β σ σ γ β

δ σ γ β

−

−

−
−

= =

−

=

′= + +

′− + +

∑ ∑

∑
 (9) 

The variance 2σ  must now be estimated together with the coefficient vector β  and the ( )tγ ’s. 

Testing the significance of the estimate of 2σ  is complicated by the fact that zero is on the edge 

of the parameter space. Under these conditions the appropriate critical value for a test of size α  

is the critical value for a test of size 2α  under standard conditions. Finally, note that when iθ  

equals one, the value of the hazard is the same in equations (2) and (8). This means that, 

conditional on the random effect assuming its mean value, the regressor coefficients and hazard 

ratios have the same interpretation in the Prentice-Gloeckler-Meyer likelihood as in the Prentice-

Gloeckler likelihood. 
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4.  THE DATA 

The empirical analysis used in this study comes from the HRS, originally a longitudinal 

survey of a nationally representative sample of the U.S. population who were 51 to 61 years old 

in 1992. In 1998 the sample membership of the HRS increased in size when it was merged with 

the Asset and Health Dynamics among the Oldest Old (AHEAD) survey and two new special 

cohorts were added, the Children of the Depression Era (CODA), born in 1924-30 and War Babies 

(WB), born in 1942-47. It was also decided in 1998 to add new sample members every six years. 

As discussed previously, a continuous work history is constructed for each sample 

individual starting at age 59. Each history can be stopped in five circumstances: first, after there 

is a self-reported retirement; second, after the last wave of the HRS has been reached; third, 

before a non-response for the retirement question; fourth, before a wave in which the marriage 

has ended; and fifth, before a wave in which the male spouse is reported to be disabled. Work 

histories were not constructed for the male spouse if either he or his wife was disabled before 

1991, the first year for which data in the HRS is given. These restrictions on the disability-ability 

status of the spouse(s) were added to guarantee that a retirement decision was made freely and 

was not forced on the household by functional limitations. After additionally dropping a handful 

of work histories because of missing data that could not be filled in any reasonable way, the 

number of work histories that I ended up with was 2,524. These 2,524 work histories provided a 

total of 12,230 person-years to the present study. 

The empirical retirement rates by year and age for the set of 2,524 work histories are 

presented in Table 1. Because the work histories of the male spouses all start at age 59, all the 

ages are not fully represented for a given calendar year until 2003. The spikes in the retirement 

rates at ages 62 and 65 discussed in the various studies by Blau and by Gustman and Steinmeier 

are clearly visible in the data. The remarkable feature of the data across years is the precipitous 

drop in retirement rates in 2008. The spike in the retirement rate at age 62, while still present in 
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2008, stands at 6.58 percent, compared to a 20 percent retirement rate at age 62 in 2007. Social 

Security full retirement age was 65 years and 8 months in 2007 and 65 years and 10 months in 

2008. Accordingly, it seems to make sense to look for a new two-year spike for the later years. In 

2007 the retirement rate for 65 year-olds was 16.28 percent, but it had fallen to 2.56 percent in 

2008. A similar drop occurs for 66 year-olds. In 2007 the retirement rate for 66 year-olds was 

15.87 percent. This number had fallen to 8.33 percent in 2008. 

The definitions of the covariates used in the empirical analysis are presented in Table 2 

and their sample means and standard deviations are given in Table 3. It is possible that the 

sample means of some variables may vary by age. Therefore I present sample means and 

standard deviations for all 12,230 person-years in the first two columns of Table 3 and sample 

means and standard deviations at age 59 in the final two columns. 

Broadly speaking, there are six types of variables used in the estimation. The first type is 

demographic variables. Time-invariant demographic variables are obtained from the HRS 2008 

Tracker file. Time-varying demographic variables are obtained from the HRS core for the 

various waves. There are two race indicators, one for if the male spouse is African-American and 

the second for if the male spouse is non-White and non-African-American. There is an indicator 

for whether the male spouse has a college degree and another for whether he reports very good 

health. Included in the list of demographic variables are four variables that describe the female 

spouse. Three of them are indicator variables, one for whether the female spouse is disabled, one 

for whether the female spouse is retired, and one for whether the female spouse has been a 

nonworking homemaker. The final variable of the demographic type is meant to capture the 

effect of the Social Security spousal benefit on retirement behavior. The spousal benefit will be 

larger if the principal breadwinner, typically the male spouse, waits until the Social Security full 

retirement age before he retires. The effect of the Social Security spousal benefit is more likely 

to come into play when the female spouse is a homemaker. The final variable of the 
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demographic type, then, gives the number of years to the male spouse’s Social Security full 

retirement age when the female spouse is a homemaker. The variable is zero otherwise. 

There are four workplace variables. These variables are obtained, as are all financial and 

housing wealth values, from the Rand HRS Data Set, Version H and the Rand HRS Income and 

Wealth Imputations. The first variable is the real annual log income of the female spouse, and the 

second is the real annual log income of the male spouse. (All deflated nominal values used in this 

study have been deflated by the chain-weighted GDP deflator for personal consumption 

expenditures (year 2005=100) constructed by the Bureau of Economic Analysis.) Although I did 

not feel that I could get accurate information on employment-related pension plans, I did create 

two indicators for the type of pension plan. The first indicator is for whether the male spouse has 

ever had a defined benefit plan; while the second is an indicator for whether the male spouse has 

not had a defined benefit plan but has had a defined contribution plan. 

I construct five housing variables. The first is the log of the real home value, which is set 

to zero when the household does not own its own home. The second variable is the real value of 

home equity, real home value minus real mortgage value, in millions of dollars. To allow flexible 

specification for real home equity, I also create a real home-equity spline. A two-part spline with 

a knot at the median value of real home equity across the 12,230 person-year observations 

($94,214) works substantially better than a three-part spline with knots at the sample tercile 

values of real home equity, the results for which are not presented here. The final variable is the 

log of the real value of the sum of mortgage and home loans. 

The HRS is a biannual survey, although in a few cases it may interview households three 

years apart. The present work constructs annual work histories from the HRS. There is clearly 

the need, then, for some imputation across years. In performing this task for the final wave, 

because of the general collapse in home values in late 2007, care was taken not to impute values 

for 2007, 2008, or 2009 based on a trend for the individual household. County information from 
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the restricted HRS 2009 geography data was combined with the Federal Housing Finance 

Agency MSA-level Repeat Sales House Price Index to do the imputations across the three years 

in question. 

I construct seven financial wealth variables. The first variable is an indicator variable for 

whether the household has zero or negative non-housing financial assets. The second variable 

gives the log of the household’s real net non-housing financial wealth when the value of the 

wealth is positive, and zero otherwise. The next two variables give the value and square of the 

value of the household’s real net non-housing financial wealth in millions of dollars, given that 

the value of this financial wealth is positive. I also construct a real net non-housing financial 

wealth variable that can have positive or negative values. To allow a flexible specification for 

real net non-housing wealth even when it is negative, I also create a real net non-housing wealth 

spline. A two-part spline with a knot at the median value of real net non-housing wealth across 

the 12,230 person-year observations ($106,847) works substantially better than a three-part 

spline with knots at the sample tercile values, the results for which, just as for home equity, are 

not presented here. 

As with real home values, some care must be taken with imputations for real net non-

housing financial wealth across 2007, 2008, and 2009 because of the fall in financial equity 

values in 2008.  In performing the imputations for the final wave, care was taken not to impute 

values for 2007, 2008, or 2009 based on a trend for the individual household. Instead, the 

components of wealth for the final wave were taken from the RAND HRS Data, Version H, and 

values of the changes in the S&P 500 and Barclay’s Bond Index, and the levels of the three-

month Certificates of Deposit Index (CODI) were used to construct imputations across years in 

the final wave. 

In the year 2000 Congress completely eliminated the earnings test for Social Security for 

workers who retire at or above the Social Security full retirement age (normal retirement age). 
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By allowing these individuals to work without actuarial penalty after previously collecting Social 

Security, the average probability of an initial retirement at or after normal retirement age should 

have increased. The next variable type, the post-1999 variable type, is constructed to capture this 

effect and any effects of a changed economic environment after the tech bubble burst. The first 

of these variables is simply an indicator for whether the year is 2000 or later. The remaining 

variables interact the position in the macroeconomic cycle with the age group of the male spouse 

in that year. There are three age groups: 59 to 61, 62 to Social Security full retirement age 

(typically 65), and older than Social Security full retirement age. I took the 2000 recession to last 

from the year 2000 to the year 2002, and the following expansion to last from the year 2003 to 

the year 2007. There is a single year for the 2008 recession because the sample ended in the year 

2008. Future work will examine specifications that simply interact the post-1999 indicator 

variable with the age groups.  

The final type of variable is the age-indicator variable. Together the age-indicator 

variables allow a flexible baseline for the proportional hazard estimation. 
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5.  THE RESULTS 

The hazard estimation results begin with Table 4. There are six model specifications in 

Table 4. As in all the tables the model specifications come in pairs. The first model in each pair 

contains only the post-1999 indicator, while the second model in each pair contains the full set of 

economic-cycle age-group interactions. The three pairs of models in Table 4 represent 

estimations first with only the demographic variables, second with only the workplace variables, 

and finally with both demographic and workplace variables. 

It is clear from both the estimated coefficients and the log-likelihoods that the workplace 

variables are better predictors of retirement behavior than the demographic variables. Starting 

with the demographic variables, race does not matter for retirement behavior, but having a 

college degree and being in very good health both delay retirement. Male spouses retire sooner if 

their wives have already retired, as complementarity in tastes for leisure would imply. And 

finally, male spouses delay retirement to maximize the spousal benefit for a non-working wife. 

Moving to the workplace variables, a higher income for either spouse delays the retirement of the 

male spouse. The effect of having a defined benefit plan swamps the effect of having a defined 

contribution plan. The hazard ratio for the defined benefit plan indicator is 3.024, compared with 

the value of 1.747 for the defined contribution plan indicator. The variables representing the 

macroeconomic cycle interactions with age group have estimated coefficients that are only 

statistically significant when negative. Significantly negative coefficient estimates for these 

variables occur three out of nine times in Model 2, four of nine times in Model 4, and three out 

of nine times in Model 6. For each of these three models, two of the significantly negative 

coefficient estimates occur for the year 2008. This result works against the hypothesis of 

increased retirement rates for male spouses of normal retirement age in the post-1999 period. 

Finally, note that the spikes in the retirement at age 62 and again around ages 65 and 66 are 

evident in the estimations. 
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In Table 5 housing variables are added to the estimations. In the first two models log 

home value and log mortgage are both significant and of the correct sign, although their effects 

are miniscule. The minuscule effect of log mortgage is also a characteristic of the rest of the 

table. When home equity is included linearly instead of the log of home value, the sign of the 

effect is incorrect for both models of the pair. Including a home-equity spline corrects this 

problem to some degree. The effect for the first part of the spline (below median real home 

value) has the correct sign and dominates the effect for the second part of the spline (above 

median real home value), which has an incorrect sign. A similar result is found below for the 

non-housing financial wealth spline. One possibility for these two results is that the very wealthy 

enjoy their work. Future work should investigate the effect of job satisfaction on retirement. 

In Table 6 the first attempt at adding non-housing financial wealth to the estimation is 

presented. While the result for the zero financial assets variable always has the correct sign (poor 

people must continue to work), the results for every variable denoting positive non-housing 

financial wealth are incorrect. In Table 7 the financial assets variable works poorly, but just like 

the home-equity spline, the effect of the first part of the financial assets spline has the correct 

sign and dominates the effect of the second part of the spline. Table 8 takes home equity and log 

mortgage for the housing variables and takes the non-housing financial variables from Table 7. 

The home-equity variable in Table 8 is always statistically insignificant with the incorrect sign. 

The results for the financial assets variable and the financial assets spline in Table 8 are 

qualitatively similar to those in Table 7. Table 9 takes the home-equity spline and log mortgage 

as the housing variables and again takes the non-housing financial variables from Table 7. As 

before the effect for the first part of each spline has the correct sign and dominates the effect of 

the second part of the spline. 

To gauge the predictive power of my estimation, I chose four preferred models: Models 3 

and 4 from Table 7 and Models 3 and 4 from Table 9 (these models will be referred to as Models 
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7-3, 7-4, 9-3, and 9-4, respectively, in the discussion below). Because qualitative dependent 

variable models will replicate generally sample averages for any class of observations if an 

indicator variable for the class of observations is included in the specification, some care must be 

taken in deciding whether the estimation predicts well. First, I attempted predictions only for the 

years 2000 to 2008. Model 7-4 and 9-4, which contain a reasonably extensive list of indicators 

for the years in question, should be expected to give reasonably accurate results. 

As can be seen from Figure 1, the predicted retirement rates from Models 7-4 and 9-4 are 

very close to the actual retirement rates, and even come very close to the actual sample value for 

the year 2008. Figure 2 shows that although Models 7-3 and 9-3 do not do a bad job for the years 

2000 to 2007, they predict poorly the actual retirement rate for the year 2008. In spite of this, I 

do not believe that it is correct to conclude that the first two models are the ones to be preferred. 

Instead, I feel that I should investigate the changes in the specification required to improve the 

predictive accuracy of the final two models. 

The first step was to re-estimate the set of four preferred models using modified 

computations for the home value and non-housing financial wealth variables. For the estimation 

in Tables 4-9, a reported home value for the year 2008 is taken to be the correct value of the 

variable. The modified home-value variable uses the MSA-level repeat home sales index to 

calculate a home-value growth rate for 2008 and applies it to a predicted or actual home value 

for 2007. Only if such a calculation is not possible for a given observation is the reported home 

value for the year 2008 taken to be the correct value of the home-value variable in that year. 

Modifying the non-housing financial wealth variable entails replacing the reported value of non-

housing financial wealth for all the households that reported no decline in the year 2008 by a 

value that applies the sample mean rate of decline, over all households that reported a decline, to 

the predicted or actual value of non-housing financial wealth for 2007. 
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 The results of the re-estimation are presented in Table 10. A final modification is made 

for the predictions of the re-estimated models, presented in Figure 4. This modification scores 

the decline in the value of a splined variable by the coefficient estimate for the first part of the 

spline, whether or not, on the face of it, this is the correct thing to do. The results in Figure 4 

show a movement in the correct direction for the 2008 prediction, even though the 2008 

prediction is still very far off from the actual retirement rate. 
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6.   CONCLUSIONS 

As mentioned earlier, Goda, Shoven, and Slavov (2010) find a statistically significant 

negative relationship between the probability of working full-time at age 62 and the S&P 500 

index toward the end of their study period. They do not, however, find strong evidence that 

changes in equity markets influence changes in retirement plans over the period as a whole. They 

conclude that the higher probabilities of working in recent years may be related to factors other 

than stock market performance, such as pessimism about economic security. 

The present study examines the relationship between retirement itself, rather than plans 

for retirement, and the various forms of household wealth. My study finds that the drop in the 

actual retirement rate in 2008 is under-predicted by a retirement hazard model estimated on 

1992-2008 data that includes the value of various forms of wealth as regressors. I would 

conclude, then, that the results of Goda, Shoven, and Slavov are qualitatively similar to my own. 

However, I would give a different explanation than do Goda, Shoven, and Slavov about the 

under-prediction. Rather than being due to increased pessimism about economic security, the 

under-prediction may be due to different valuations of gains and losses in wealth, as put forward 

by Kahneman and Tversky in their famous paper “Prospect Theory: An Analysis of Decision 

under Risk,” published in the Econometrica in 1979. In this paper Kahneman and Tversky 

present an alternative to expected utility theory in a descriptive model of decision-making under 

uncertainty that they call prospect theory. Kahneman and Tversky suggest that people under-

weight outcomes that are probable compared to outcomes obtained with certainty and also 

discard components shared by all prospects being considered. In prospect theory value is 

assigned to gains and losses of wealth rather than to the final total of wealth. The value function 

is defined on deviations from a reference point and is generally steeper for losses than for gains. 

Using household wealth in 2007 as the reference point, the losses in wealth experienced 

by households were valued more highly than corresponding gains would have been. Therefore, 
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even though the wealth position of a given household that lost wealth in 2008 may have matched 

the wealth position in an earlier year of a second household that had never previously lost 

wealth, all else equal, the utility of that wealth for the first household would be lower, and the 

first household would be less likely to retire. 

My final modification in Figure 4, discussed earlier, is an attempt to gauge the steepness 

of the decline in utility. Valuing the wealth loss in 2008 at the large linear rate appropriate for 

gains for households with zero wealth improves the prediction only marginally. Assuming, for 

the moment, that the only relevant losses in wealth are those in financial wealth and housing 

wealth, a serious under-prediction of the decline in the retirement rate remains. The actual value 

of the wealth loss to the households that lost wealth would have had to have been substantially 

greater than the value of a corresponding gain for zero-wealth households. 

I have not yet considered in this discussion that the 2008 recession may have revalued 

defined contribution plans (and possibly even defined benefit plans) downward. My final 

experiment is to re-examine the prediction of Figure 4 when the positive effect of defined benefit 

plans and defined contribution plans on retirement is reduced. If the (average) utility of defined 

benefit plans and defined contribution plans are both cut in half, Model 7-3 predicts a retirement 

rate of 6.55 percent in 2008, while Model 9-3 predicts a retirement rate of 6.18 percent. When all 

defined benefit plans and all defined contribution plans completely disappear, Model 7-3 predicts 

a retirement rate of 5.31 percent for 2008, while Model 9-3 predicts a retirement rate of 5.02 

percent. These numbers are still 2 percent or more higher than the actual sample retirement rate. 

I conclude that the steep decline in the retirement rate in 2008 can only be explained by 

higher valuations of wealth losses by households than corresponding wealth gains. 
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Table 1.  
Empirical Retirement Rates (Std Dev) by Age and Year 

 
Year 

Age 1991 1992 1993 1994 1995 1996 1997 1998 1999 
59 0.0368 

(0.0137) 
0.0387 

(0.0144) 
0.0353 

(0.0142) 
0.0585 

(0.0180) 
0.0529 

(0.0172) 
0.0466 

(0.0152) 
0.0541 

(0.0167) 
0.0513 

(0.0177) 
0.0471 

(0.0163) 
60 . 0.0734 

(0.0197) 
0.0397 

(0.0159) 
0.0566 

(0.0184) 
0.0576 

(0.0198) 
0.0497 

(0.0172) 
0.0446 

(0.0165) 
0.0651 

(0.0190) 
0.0534 

(0.0197) 
61 . . 0.0694 

(0.0213) 
0.0704 

(0.0215) 
0.0809 

(0.0235) 
0.0698 

(0.0225) 
0.0909 

(0.0251) 
0.1014 

(0.0249) 
0.0758 

(0.0231) 
62 . . . 0.2239 

(0.0361) 
0.2479 

(0.0401) 
0.1707 

(0.0341) 
0.1981 

(0.0389) 
0.2773 

(0.0412) 
0.2266 

(0.0371) 
63 . . . . 0.1613 

(0.0383) 
0.2500 

(0.0464) 
0.1798 

(0.0409) 
0.1529 

(0.0393) 
0.1842 

(0.0448) 
64 . . . . . 0.1923 

(0.0449) 
0.1695 

(0.0493) 
0.1233 

(0.0387) 
0.1563 

(0.0457) 
65 . . . . . . 0.2857 

(0.0609) 
0.2449 

(0.0621) 
0.3148 

(0.0638) 
66 . . . . . . . 0.2750 

(0.0715) 
0.3030 

(0.0812) 
67 . . . . . . . . 0.0435 

(0.0435) 
68 
 . . . . . . . . . 

69 
 . . . . . . . . . 

70 
 . . . . . . . . . 

71-76 . . . . . . . . . 
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Table 1.   

Empirical Retirement Rates (Std Dev) by Age and Year  
(cont'd) 

 
Year 

Age 2000 2001 2002 2003 2004 2005 2006 2007 2008 

59 0.0389 
(0.0145) 

0.0000 
(0.0000) 

0.0104 
(0.0104) 

0.0500 
(0.0245) 

0.0260 
(0.0182) 

0.0313 
(0.0179) 

0.0370 
(0.0211) 

0.0222 
(0.0156) 

0.0154 
(0.0108) 

60 0.0637 
(0.0196) 

0.0802 
(0.0214) 

0.0667 
(0.0245) 

0.0667 
(0.0264) 

0.0405 
(0.0231) 

0.0455 
(0.0258) 

0.0645 
(0.0256) 

0.0278 
(0.0195) 

0.0227 
(0.0160) 

61 0.0492 
(0.0197) 

0.0677 
(0.0219) 

0.0604 
(0.0196) 

0.0659 
(0.0262) 

0.0366 
(0.0209) 

0.0317 
(0.0223) 

0.0476 
(0.0270) 

0.0617 
(0.0269) 

0.0435 
(0.0247) 

62 0.2479 
(0.0394) 

0.2157 
(0.0409) 

0.2295 
(0.0382) 

0.1240 
(0.0291) 

0.1647 
(0.0405) 

0.2113 
(0.0488) 

0.1148 
(0.0411) 

0.2000 
(0.0544) 

0.0658 
(0.0286) 

63 0.1515 
(0.0362) 

0.1646 
(0.0420) 

0.1519 
(0.0406) 

0.1310 
(0.0370) 

0.0796 
(0.0256) 

0.1875 
(0.0492) 

0.1667 
(0.0512) 

0.1569 
(0.0514) 

0.0000 
(0.0000) 

64 0.0164 
(0.0164) 

0.2105 
(0.0471) 

0.1061 
(0.0382) 

0.1515 
(0.0445) 

0.0411 
(0.0234) 

0.1649 
(0.0379) 

0.0577 
(0.0326) 

0.1136 
(0.0484) 

0.0714 
(0.0402) 

65 0.1481 
(0.0488) 

0.2545 
(0.0593) 

0.1833 
(0.0504) 

0.2143 
(0.0553) 

0.1964 
(0.0536) 

0.1111 
(0.0399) 

0.1500 
(0.0402) 

0.1628 
(0.0570) 

0.0256 
(0.0256) 

66 0.2162 
(0.0686) 

0.1282 
(0.0542) 

0.2439 
(0.0679) 

0.1304 
(0.0502) 

0.1591 
(0.0558) 

0.2326 
(0.0652) 

0.2364 
(0.0578) 

0.1587 
(0.0464) 

0.0833 
(0.0467) 

67 0.1739 
(0.0808) 

0.0741 
(0.0514) 

0.2059 
(0.0704) 

0.1333 
(0.0631) 

0.2000 
(0.0641) 

0.0000 
(0.0000) 

0.1818 
(0.0682) 

0.1316 
(0.0556) 

0.0189 
(0.0189) 

68 0.1818 
(0.0842) 

0.1250 
(0.0854) 

0.0833 
(0.0576) 

0.0769 
(0.0533) 

0.1538 
(0.0722) 

0.1429 
(0.0673) 

0.0857 
(0.0480) 

0.0833 
(0.0576) 

0.0000 
(0.0000) 

69 . 
 

0.2353 
(0.1060) 

0.1429 
(0.0971) 

0.0500 
(0.0500) 

0.0417 
(0.0417) 

0.2381 
(0.0952) 

0.0833 
(0.0576) 

0.0333 
(0.0333) 

0.0455 
(0.0455) 

70 . 
 

. 
 

0.0769 
(0.0769) 

0.4167 
(0.1486) 

0.0000 
(0.0000) 

0.0476 
(0.0476) 

0.1250 
(0.0854) 

0.0500 
(0.0500) 

0.0000 
(0.0000) 

71-76 . 
 

. 
 

. 
 

0.0833 
(0.0833) 

0.0556 
(0.0556) 

0.1563 
(0.0652) 

0.0426 
(0.0298) 

0.1481 
(0.0488) 

0.0154 
(0.0154) 
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Table 2   

Variable Definitions 
 

Variable Definition 

 
Demographic Variables 

 

Black African-American indicator for male spouse (1=yes). 
Other Race Non-White, Non- African-American indicator for male spouse 

(1=yes). 
College College degree indicator for male spouse (1=yes). 
Health Very Good Indicator for report of very good health for male spouse (1=yes). 
Spouse Disabled Indicator for disabled female spouse (1=yes). 
Spouse Retired Indicator for retired female spouse (1=yes). 
Spouse Homemaker Indicator for female spouse always non-working homemaker 

(1=yes). 
Spouse Homemaker x Years Off Number of years until normal retirement age of male spouse if 

female spouse always non-working homemaker and zero 
otherwise.  

Workplace Variables  
Log Spouse Income Log of female spouse’s real annual earnings ($) in year. 
Log Own Income Log of male spouse’s real annual earnings ($) in year. 
Defined Benefit Plan Indicator for whether male spouse has defined benefit plan 

(1=yes). 
Defined Contribution Plan Indicator for whether male spouse has no defined benefit plan but 

has defined contribution plan (1=yes). 
Housing Variables  
Log Home Value Log of real home value ($). Variable equals zero if not 

homeowner.  
Home Equity Real value of home equity ($ million).Variable equals zero if not 

homeowner. 
Home Equity Spline Part 1 Real value of home equity ($ million) up to sample median value. 
Home Equity Spline Part 2 Real value of home equity ($ million) in excess of sample median 

value. 
Log Mortgage Log of real value of mortgage plus home loans ($).Variable equals 

zero if not homeowner. 
Financial Variables  
Zero Financial Assets Indicator for whether household has zero or negative non-housing 

financial wealth (1=yes). 
Log Financial Assets Log of household’s real net non-housing financial wealth ($), if 

positive. 
Financial Assets (> 0) Household’s real net non-housing financial wealth 

($ million), if positive. 
Squared Financial Assets (> 0) 
 
Financial Assets 

If household’s real net non-housing financial wealth positive, 
square (divided by 10) of financial wealth ($ million).  
Real value of financial equity ($ million). 

Financial Assets Spline Part 1 Real value of financial equity ($ million) up to sample median 
value. 

Financial Assets Spline Part 2 Real value of financial equity ($ million) in excess of sample 
median value. 
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Table 2   

Variable Definitions 
(cont’d) 

 

Variable Definition 

 
Post – 1999 Variables 

 

Post – 1999 Indicator Indicator for whether the year is after 1999 (1=yes). 
2000 Recession x Preretirement Age Indicator for whether the year is between 2000 and 2002 and the 

male spouse is younger than 62 (1=yes). 
2000 Recession x Early Retirement Indicator for whether the year is between 2000 and 2002 and the 

male spouse is at least of early retirement age, but younger than 
normal retirement age (1=yes). 

2000 Recession x Normal 
Retirement 

Indicator for whether the year is between 2000 and 2002 and the 
male spouse is at least of normal retirement age (1=yes). 

Expansion x Preretirement Age Indicator for whether the year is between 2003 and 2007 and the 
male spouse is younger than 62 (1=yes). 

Expansion x Early Retirement Indicator for whether the year is between 2003 and 2007 and the 
male spouse is at least of early retirement age, but younger than 
normal retirement age (1=yes). 

Expansion x Normal Retirement Indicator for whether the year is between 2003 and 2007 and the 
male spouse is at least of normal retirement age (1=yes). 

2008 Recession x Preretirement Age Indicator for whether the year is 2008 and the male spouse is 
younger than 62 (1=yes). 

2008 Recession x Early Retirement Indicator for whether the year is 2008 and the male spouse is at 
least of early retirement age, but younger than normal retirement 
age (1=yes). 

2008 Recession x Normal 
Retirement 

Indicator for whether the year is 2008 and the male spouse is at 
least of normal retirement age (1=yes). 

 
Age Indicators 

 

Age xx Indicator for whether male spouse is age xx in year (1=yes). The 
values for xx run from 59 through to 70. 

Age 71-76 Indicator for whether male spouse is between the ages of 71 and 76 
in year (1=yes).  
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Table 3.  Variable Means 

 All Years First Year 
Variable Mean Std Dev Mean Std Dev 
 
Demographic Variables 
Black 
Other Race 
College 
Health Very Good 
Spouse Disabled 
Spouse Retired 
Spouse Homemaker 
Spouse Homemaker x Years Off 
 
Workplace Variables 
Log Spouse Income 
Log Own Income 
Defined Benefit Plan 
Defined Contribution Plan 
 
Housing Variables 
Log Home Value 
Home Equity 
Home Equity Spline Part 1 
Home Equity Spline Part 2 
Log Mortgage 
 
Financial Variables 
Zero Financial Assets 
Log Financial Assets 
Financial Assets (> 0) 
Squared Financial Assets (> 0) 
Financial Assets 
Financial Assets Spline Part 1 
Financial Assets Spline Part 2 
 
Post 1999 Variables 
Post – 1999 Indicator 
2000 Recession x Preretirement Age 
2000 Recession x Early Retirement 
2000 Recession x Normal Retirement 
Expansion x Preretirement Age 
Expansion x Early Retirement 
Expansion x Normal Retirement 
2008 Recession x Preretirement Age 
2008 Recession x Early Retirement 
2008 Recession x Normal Retirement 
 
Age Indicators 
Age 59 
Age 60 
Age 61 
Age 62 
Age 63 
Age 64 
Age 65 
Age 66 
Age 67 
Age 68 
Age 69 
Age 70 
Age 71-76 

 
 

0.0962 
0.0310 
0.2901 
0.5166 
0.0669 
0.1064 
0.2524 
0.3226 

 
 

5.9821 
8.6743 
0.2353 
0.3963 

 
 

10.9624 
0.1509 
0.0678 
0.0831 
6.4208 

 
 

0.0432 
11.0349 
0.4232 
0.4545 
0.4226 
0.0704 
0.3522 

 
 

0.5519 
0.0991 
0.0658 
0.0881 
0.0980 
0.1040 
0.1119 
0.0235 
0.0164 
0.0141 

 
 

0.2064 
0.1759 
0.1485 
0.1267 
0.0897 
0.0696 
0.0544 
0.0390 
0.0275 
0.0191 
0.0141 
0.0106 
0.0186 

 
 

0.2948 
0.1733 
0.4538 
0.4997 
0.2498 
0.3083 
0.4344 
1.3369 

 
 

4.8726 
4.0723 
0.4242 
0.4892 

 
 

3.2748 
0.4221 
0.0362 
0.4153 
5.3469 

 
 

0.2033 
2.9420 
2.0897 

14.4357 
2.0897 
0.0437 
2.0831 

 
 

0.4973 
0.2988 
0.2480 
0.2834 
0.2974 
0.3053 
0.3152 
0.1514 
0.1268 
0.1181 

 
 

0.4047 
0.3807 
0.3556 
0.3326 
0.2858 
0.2545 
0.2268 
0.1936 
0.1635 
0.1370 
0.1178 
0.1026 
0.1353 

 
 

0.1066 
0.0333 
0.2670 
0.5254 
0.0574 
0.0357 
0.2445 
0.8645 

 
 

6.7071 
9.2141 
0.2698 
0.3130 

 
 

10.7985 
0.1215 
0.0647 
0.0568 
6.6454 

 
 

0.0479 
10.7661 
0.2933 
0.0746 
0.2925 
0.0663 
0.2262 

 
 

0.3716 
0.1521 

0 
0 

0.1680 
0 
0 

0.0515 
0 
0 
 
 

1.0000 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

 
 

0.3086 
0.1794 
0.4425 
0.4995 
0.2327 
0.1855 
0.4298 
2.2624 

 
 

4.6827 
3.6452 
0.4439 
0.4638 

 
 

3.3761 
0.2605 
0.0372 
0.2512 
5.3070 

 
 

0.2137 
2.9925 
0.8126 
0.9030 
0.8129 
0.0443 
0.8003 

 
 

0.4833 
0.3592 

0 
0 

0.3739 
0 
0 

0.2211 
0 
0 
 
 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 4.   

Complementary Log-Log Regression 
Demographic and Workplace Variables 

 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 
Demographic Variables 

      

Black -0.0413 
(0.0964) 

-0.0443 
(0.0964) 

  -0.0664 
(0.0966) 

-0.0693 
(0.0966) 

Other Race -0.0894 
(0.1745) 

-0.0753 
(0.1743) 

  -0.0380 
(0.1749) 

-0.0294 
(0.1750) 

College -0.3183 
(0.0689) 

-0.3141 
(0.0691) 

  -0.3745 
(0.0694) 

-0.3653 
(0.0695) 

Health Very Good -0.1132 
(0.0576) 

-0.1225 
(0.0576) 

  -0.1536 
(0.0577) 

-0.1673 
(0.0577) 

Spouse Disabled 0.1576 
(0.1028) 

0.1723 
(0.1030) 

  0.0828 
(0.1051) 

0.0956 
(0.1054) 

Spouse Retired 0.3420 
(0.0814) 

0.3361 
(0.0815) 

  0.1355 
(0.0911) 

0.1287 
(0.0913) 

Spouse Homemaker -0.0221 
(0.0699) 

-0.0250 
(0.0704) 

  -0.1869 
(0.0818) 

-0.1892 
(0.0823) 

Spouse Homemaker x 
Years Off 

-0.0736 
(0.0377) 

-0.0620 
(0.0411) 

  -0.0761 
(0.0379) 

-0.0657 
(0.0409) 

 
Workplace Variables 

      

Log Spouse Income   -0.0254 
(0.00578) 

-0.0258 
(0.00578) 

-0.0292 
(0.00735) 

-0.0294 
(0.00737) 

Log Own Income   -0.0657 
(0.00710) 

-0.0644 
(0.00711) 

-0.0667 
(0.00717) 

-0.0652 
(0.00717) 

Defined Benefit Plan   1.1066 
(0.0816) 

1.0961 
(0.0814) 

1.1422 
(0.0822) 

1.1328 
(0.0820) 

Defined Contribution Plan   0.5577 
(0.0782) 

0.5396 
(0.0781) 

0.5962 
(0.0787) 

0.5781 
(0.0785) 

Post – 1999 Variables       
Post – 1999 Indicator -0.3184 

(0.0617) 
 -0.3314 

(0.0614) 
 -0.3156 

(0.0618) 
 

2000 Recession x 
Preretirement Age 

 -0.1735 
(0.1444) 

 -0.1718 
(0.1441) 

 -0.1524 
(0.1445) 

2000 Recession x Early 
Retirement 

 -0.1177 
(0.1010) 

 -0.1336 
(0.1013) 

 -0.1466 
(0.1014) 

2000 Recession x Normal 
Retirement 

 0.0131 
(0.1260) 

 0.00858 
(0.1268) 

 0.0284 
(0.1271) 

Expansion x Preretirement 
Age 

 -0.2847 
(0.1537) 

 -0.3237 
(0.1530) 

 -0.2811 
(0.1536) 

Expansion x Early 
Retirement 

 -0.4538 
(0.0946) 

 -0.4455 
(0.0946) 

 -0.4468 
(0.0949) 

Expansion x Normal 
Retirement 

 0.1052 
(0.1574) 

 0.0947 
(0.1575) 

 0.1033 
(0.1575) 

2008 Recession x 
Preretirement Age 

 -0.5794 
(0.4144) 

 -0.8333 
(0.3843) 

 -0.5445 
(0.4123) 

2008 Recession x Early 
Retirement 

 -1.6017 
(0.3375) 

 -1.5878 
(0.3379) 

 -1.5901 
(0.3377) 

2008 Recession x Normal 
Retirement 

 -1.4671 
(0.4835) 

 -1.4750 
(0.4845) 

 -1.4441 
(0.4849) 
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Table 4.   
Complementary Log-Log Regression 

Demographic and Workplace Variables 
(cont’d) 

 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 
Age Indicators 

      

Age 59 -2.9566 
(0.1104) 

-2.9765 
(0.1138) 

-2.9108 
(0.1232) 

-2.9177 
(0.1269) 

-2.6549 
(0.1367) 

-2.6786 
(0.1395) 

Age 60 -2.5877 
(0.1014) 

-2.6121 
(0.1068) 

-2.5386 
(0.1155) 

-2.5540 
(0.1209) 

-2.3062 
(0.1288) 

-2.3351 
(0.1333) 

Age 61 -2.4049 
(0.1014) 

-2.4310 
(0.1087) 

-2.3450 
(0.1139) 

-2.3638 
(0.1206) 

-2.1301 
(0.1273) 

-2.1609 
(0.1333) 

Age 62 -1.2327 
(0.0749) 

-1.2113 
(0.0782) 

-1.1781 
(0.0901) 

-1.1622 
(0.0927) 

-0.9722 
(0.1066) 

-0.9461 
(0.1092) 

Age 63 -1.5044 
(0.0932) 

-1.4818 
(0.0966) 

-1.4585 
(0.1048) 

-1.4412 
(0.1076) 

-1.2520 
(0.1195) 

-1.2208 
(0.1222) 

Age 64 -1.7010 
(0.1114) 

-1.6671 
(0.1150) 

-1.6456 
(0.1203) 

-1.6201 
(0.1235) 

-1.4449 
(0.1338) 

-1.4039 
(0.1369) 

Age 65 -1.2228 
(0.1070) 

-1.3172 
(0.1136) 

-1.1835 
(0.1153) 

-1.2908 
(0.1226) 

-0.9884 
(0.1289) 

-1.0875 
(0.1354) 

Age 66 -1.1868 
(0.1236) 

-1.4791 
(0.1825) 

-1.1593 
(0.1290) 

-1.4492 
(0.1865) 

-0.9593 
(0.1427) 

-1.2524 
(0.1961) 

Age 67 -1.7692 
(0.1785) 

-2.0126 
(0.2353) 

-1.7192 
(0.1812) 

-1.9729 
(0.2390) 

-1.5329 
(0.1919) 

-1.7788 
(0.2467) 

Age 68 -1.8912 
(0.2228) 

-2.1976 
(0.2819) 

-1.8678 
(0.2243) 

-2.1536 
(0.2849) 

-1.6747 
(0.2331) 

-1.9708 
(0.2918) 

Age 69 -1.8845 
(0.2555) 

-2.1982 
(0.3125) 

-1.8357 
(0.2545) 

-2.1618 
(0.3133) 

-1.6393 
(0.2627) 

-1.9656 
(0.3199) 

Age 70 -2.1412 
(0.3265) 

-2.3724 
(0.3799) 

-2.0857 
(0.3264) 

-2.3259 
(0.3807) 

-1.8875 
(0.3331) 

-2.1363 
(0.3860) 

Age 71-76 -2.1621 
(0.2503) 

-2.5646 
(0.2988) 

-2.0998 
(0.2485) 

-2.5030 
(0.2980) 

-1.9129 
(0.2587) 

-2.3218 
(0.3062) 

Log Likelihood -3766.53 -3737.75 -3680.58 -3651.98 -3648.62 -3621.04 
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Table 5.   
Complementary Log-Log Regression 

Housing Variables 
 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 
Demographic Variables 

      

Black -0.0442 
(0.0974) 

-0.0476 
(0.0973) 

-0.0927 
(0.0971) 

-0.0920 
(0.0970) 

-0.0412 
(0.0983) 

-0.0432 
(0.0983) 

Other Race 0.0311 
(0.1766) 

0.0431 
(0.1767) 

-0.0710 
(0.1753) 

-0.0564 
(0.1754) 

-0.0104 
(0.1759) 

0.00438 
(0.1759) 

College -0.3682 
(0.0699) 

-0.3590 
(0.0701) 

-0.3261 
(0.0710) 

-0.3222 
(0.0710) 

-0.3306 
(0.0710) 

-0.3272 
(0.0711) 

Health Very Good -0.1502 
(0.0580) 

-0.1643 
(0.0581) 

-0.1276 
(0.0581) 

-0.1429 
(0.0582) 

-0.1427 
(0.0583) 

-0.1576 
(0.0584) 

Spouse Disabled 0.0966 
(0.1054) 

0.1079 
(0.1057) 

0.0796 
(0.1053) 

0.0928 
(0.1055) 

0.0882 
(0.1055) 

0.1005 
(0.1058) 

Spouse Retired 0.1146 
(0.0915) 

0.1103 
(0.0917) 

0.1318 
(0.0911) 

0.1246 
(0.0913) 

0.1138 
(0.0913) 

0.1085 
(0.0915) 

Spouse Homemaker -0.2004 
(0.0821) 

-0.2021 
(0.0826) 

-0.1918 
(0.0818) 

-0.1935 
(0.0823) 

-0.1931 
(0.0820) 

-0.1937 
(0.0825) 

Spouse Homemaker x 
Years Off 

-0.0737 
(0.0379) 

-0.0634 
(0.0410) 

-0.0786 
(0.0380) 

-0.0689 
(0.0410) 

-0.0734 
(0.0379) 

-0.0631 
(0.0410) 

 
Workplace Variables 

      

Log Spouse Income -0.0266 
(0.00742) 

-0.0269 
(0.00744) 

-0.0278 
(0.00740) 

-0.0281 
(0.00741) 

-0.0282 
(0.00741) 

-0.0283 
(0.00743) 

Log Own Income -0.0653 
(0.00718) 

-0.0637 
(0.00719) 

-0.0668 
(0.00720) 

-0.0652 
(0.00720) 

-0.0665 
(0.00720) 

-0.0647 
(0.00721) 

Defined Benefit Plan 1.1244 
(0.0823) 

1.1153 
(0.0821) 

1.1308 
(0.0821) 

1.1222 
(0.0820) 

1.1125 
(0.0824) 

1.1051 
(0.0823) 

Defined Contribution Plan 0.5773 
(0.0788) 

0.5600 
(0.0786) 

0.5913 
(0.0786) 

0.5732 
(0.0784) 

0.5763 
(0.0788) 

0.5593 
(0.0787) 

 
Housing Variables 

      

Log Home Value 0.0318 
(0.0103) 

0.0320 
(0.0104) 

    

Home Equity   -0.3296 
(0.1724) 

-0.2745 
(0.1676) 

  

Home Equity Spline Part 1     2.8571 
(0.9258) 

2.7839 
(0.9244) 

Home Equity Spline Part 2     -0.6861 
(0.2278) 

-0.6030 
(0.2250) 

Log Mortgage -0.0225 
(0.00573) 

-0.0219 
(0.00574) 

-0.0160 
(0.00543) 

-0.0154 
(0.00544) 

-0.0170 
(0.00545) 

-0.0164 
(0.00545) 
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Table 5.   

Complementary Log-Log Regression 
Housing Variables 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Post – 1999 Variables       
Post – 1999 Indicator -0.3006 

(0.0622) 
 -0.2838 

(0.0625) 
 -0.2781 

(0.0626) 
 

2000 Recession x 
Preretirement Age 

 -0.1359 
(0.1446) 

 -0.1308 
(0.1447) 

 -0.1301 
(0.1446) 

2000 Recession x Early 
Retirement 

 -0.1349 
(0.1016) 

 -0.1257 
(0.1016) 

 -0.1240 
(0.1017) 

2000 Recession x Normal 
Retirement 

 0.0230 
(0.1271) 

 0.0168 
(0.1273) 

 0.0151 
(0.1273) 

Expansion x Preretirement 
Age 

 -0.2620 
(0.1538) 

 -0.2475 
(0.1540) 

 -0.2412 
(0.1541) 

Expansion x Early 
Retirement 

 -0.4315 
(0.0952) 

 -0.4099 
(0.0956) 

 -0.3986 
(0.0958) 

Expansion x Normal 
Retirement 

 0.1084 
(0.1574) 

 0.1247 
(0.1572) 

 0.1239 
(0.1571) 

2008 Recession x 
Preretirement Age 

 -0.5217 
(0.4134) 

 -0.4924 
(0.4127) 

 -0.5048 
(0.4133) 

2008 Recession x Early 
Retirement 

 -1.5824 
(0.3378) 

 -1.5579 
(0.3380) 

 -1.5526 
(0.3382) 

2008 Recession x Normal 
Retirement 

 -1.4223 
(0.4848) 

 -1.4128 
(0.4849) 

 -1.4003 
(0.4847) 
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Table 5.   

Complementary Log-Log Regression 
Housing Variables 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Age Indicators 
      

Age 59 -2.8875 
(0.1713) 

-2.9187 
(0.1743) 

-2.5476 
(0.1399) 

-2.5799 
(0.1427) 

-2.7266 
(0.1498) 

-2.7541 
(0.1525) 

Age 60 -2.5437 
(0.1653) 

-2.5802 
(0.1696) 

-2.2004 
(0.1322) 

-2.2381 
(0.1366) 

-2.3808 
(0.1426) 

-2.4133 
(0.1468) 

Age 61 -2.3687 
(0.1642) 

-2.4073 
(0.1696) 

-2.0264 
(0.1307) 

-2.0659 
(0.1365) 

-2.2063 
(0.1413) 

-2.2402 
(0.1467) 

Age 62 -1.2095 
(0.1478) 

-1.1887 
(0.1503) 

-0.8704 
(0.1104) 

-0.8529 
(0.1129) 

-1.0504 
(0.1226) 

-1.0284 
(0.1251) 

Age 63 -1.4891 
(0.1571) 

-1.4646 
(0.1598) 

-1.1497 
(0.1228) 

-1.1278 
(0.1254) 

-1.3289 
(0.1339) 

-1.3048 
(0.1367) 

Age 64 -1.6882 
(0.1692) 

-1.6538 
(0.1723) 

-1.3393 
(0.1371) 

-1.3088 
(0.1400) 

-1.5240 
(0.1476) 

-1.4906 
(0.1507) 

Age 65 -1.2335 
(0.1655) 

-1.3323 
(0.1711) 

-0.8822 
(0.1324) 

-0.9827 
(0.1390) 

-1.0667 
(0.1433) 

-1.1610 
(0.1497) 

Age 66 -1.2030 
(0.1761) 

-1.4923 
(0.2214) 

-0.8525 
(0.1459) 

-1.1461 
(0.1985) 

-1.0269 
(0.1550) 

-1.3110 
(0.2052) 

Age 67 -1.7778 
(0.2173) 

-2.0245 
(0.2669) 

-1.4289 
(0.1943) 

-1.6743 
(0.2486) 

-1.5973 
(0.2009) 

-1.8332 
(0.2536) 

Age 68 -1.9313 
(0.2546) 

-2.2241 
(0.3091) 

-1.5805 
(0.2351) 

-1.8732 
(0.2937) 

-1.7521 
(0.2406) 

-2.0377 
(0.2981) 

Age 69 -1.8928 
(0.2819) 

-2.2184 
(0.3359) 

-1.5389 
(0.2642) 

-1.8603 
(0.3213) 

-1.7140 
(0.2691) 

-2.0271 
(0.3254) 

Age 70 -2.1547 
(0.3487) 

-2.3925 
(0.3993) 

-1.7922 
(0.3342) 

-2.0317 
(0.3872) 

-1.9675 
(0.3383) 

-2.1949 
(0.3905) 

Age 71-76 -2.2045 
(0.2801) 

-2.6043 
(0.3251) 

-1.8143 
(0.2609) 

-2.2089 
(0.3089) 

-1.9996 
(0.2664) 

-2.3823 
(0.3137) 

Log-Likelihood -3639.10 -3611.86 -3641.75 -3615.13 3635.21 -3609.11 
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Table 6.   

Complementary Log-Log Regression 
Financial Variables 

 

Variable Model 1 Model 2 Model 3 Model 4 

Demographic Variables     
Black -0.0618 

(0.0993) 
-0.0661 
(0.0993) 

-0.0933 
(0.0976) 

-0.0950 
(0.0976) 

Other Race 0.0168 
(0.1772) 

0.0287 
(0.1772) 

-0.0717 
(0.1755) 

-0.0610 
(0.1756) 

College -0.3448 
(0.0724) 

-0.3360 
(0.0725) 

-0.2968 
(0.0721) 

-0.2916 
(0.0722) 

Health Very Good -0.1431 
(0.0585) 

-0.1566 
(0.0586) 

-0.1277 
(0.0582) 

-0.1416 
(0.0583) 

Spouse Disabled 0.0879 
(0.1057) 

0.0990 
(0.1060) 

0.0767 
(0.1053) 

0.0901 
(0.1055) 

Spouse Retired 0.1162 
(0.0917) 

0.1131 
(0.0918) 

0.1304 
(0.0913) 

0.1257 
(0.0914) 

Spouse Homemaker -0.2056 
(0.0822) 

-0.2064 
(0.0826) 

-0.2012 
(0.0819) 

-0.2034 
(0.0824) 

Spouse Homemaker x Years 
Off 

-0.0747 
(0.0380) 

-0.0651 
(0.0411) 

-0.0749 
(0.0379) 

-0.0652 
(0.0410) 

Workplace Variables 
    

Log Spouse Income -0.0269 
(0.00742) 

-0.0269 
(0.00744) 

-0.0296 
(0.00741) 

-0.0298 
(0.00743) 

Log Own Income -0.0666 
(0.00725) 

-0.0649 
(0.00725) 

-0.0691 
(0.00728) 

-0.0674 
(0.00728) 

Defined Benefit Plan 1.1213 
(0.0824) 

1.1126 
(0.0822) 

1.1245 
(0.0825) 

1.1157 
(0.0823) 

Defined Contribution Plan 0.5759 
(0.0788) 

0.5589 
(0.0787) 

0.5885 
(0.0789) 

0.5712 
(0.0787) 

Housing Variables 
    

Log Home Value 0.0349 
(0.0111) 

0.0354 
(0.0112) 

  

Home Equity   -0.1712 
(0.1795) 

-0.1111 
(0.1668) 

Log Mortgage -0.0234 
(0.0058) 

-0.0228 
(0.00583) 

-0.0172 
(0.00545) 

-0.0167 
(0.00545) 

Financial Variables 
    

Zero Financial Assets -0.3978 
(0.2548) 

-0.3533 
(0.2554) 

-0.2670 
(0.1602) 

-0.2262 
(0.1599) 

Log Financial Assets -0.0246 
(0.0187) 

-0.0239 
(0.0188) 

  

Financial Assets (> 0)   -0.1117 
(0.0688) 

-0.1149 
(0.0681) 

Squared Financial Assets (> 0)   -0.00201 
(0.0645) 

-0.00143 
(0.0637) 
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Table 6.   

Complementary Log-Log Regression 
Financial Variables 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

Post – 1999 Variables     
Post – 1999 Indicator -0.2977 

(0.0622) 
 -0.2837 

(0.0626) 
 

2000 Recession x 
Preretirement Age 

 -0.1347 
(0.1446) 

 -0.1305 
(0.1447) 

2000 Recession x Early 
Retirement 

 -0.1353 
(0.1016) 

 -0.1295 
(0.1016) 

2000 Recession x Normal 
Retirement 

 0.0230 
(0.1271) 

 0.0248 
(0.1273) 

Expansion x Preretirement Age  -0.2589 
(0.1538) 

 -0.2441 
(0.1540) 

Expansion x Early Retirement  -0.4266 
(0.0952) 

 -0.4076 
(0.0957) 

Expansion x Normal 
Retirement 

 0.1084 
(0.1573) 

 0.1132 
(0.1572) 

2008 Recession x 
Preretirement Age 

 -0.5119 
(0.4131) 

 -0.5073 
(0.4128) 

2008 Recession x Early 
Retirement 

 -1.5770 
(0.3378) 

 -1.5558 
(0.3381) 

2008 Recession x Normal 
Retirement 

 -1.4248 
(0.4848) 

 -1.4222 
(0.4848) 
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Table 6.  

Complementary Log-Log Regression 
Financial Variables 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

Age Indicators 
    

Age 59 -2.6241 
(0.2507) 

-2.6700 
(0.2529) 

-2.4899 
(0.1416) 

-2.5249 
(0.1443) 

Age 60 -2.2807 
(0.2466) 

-2.3316 
(0.2497) 

-2.1431 
(0.1339) 

-2.1833 
(0.1382) 

Age 61 -2.1030 
(0.2468) 

-2.1566 
(0.2506) 

-1.9659 
(0.1325) 

-2.0084 
(0.1382) 

Age 62 -0.9423 
(0.2366) 

-0.9364 
(0.2384) 

-0.8087 
(0.1127) 

-0.7940 
(0.1151) 

Age 63 -1.2216 
(0.2434) 

-1.2121 
(0.2455) 

-1.0903 
(0.1249) 

-1.0710 
(0.1275) 

Age 64 -1.4231 
(0.2506) 

-1.4040 
(0.2525) 

-1.2817 
(0.1388) 

-1.2534 
(0.1417) 

Age 65 -0.9677 
(0.2482) 

-1.0807 
(0.2523) 

-0.8239 
(0.1342) 

-0.9268 
(0.1405) 

Age 66 -0.9351 
(0.2562) 

-1.2373 
(0.2900) 

-0.7835 
(0.1480) 

-1.0743 
(0.1998) 

Age 67 -1.5034 
(0.2877) 

-1.7637 
(0.3278) 

-1.3521 
(0.1959) 

-1.5945 
(0.2495) 

Age 68 -1.6589 
(0.3175) 

-1.9648 
(0.3633) 

-1.5084 
(0.2367) 

-1.7976 
(0.2946) 

Age 69 -1.6205 
(0.3390) 

-1.9576 
(0.3865) 

-1.4786 
(0.2652) 

-1.7955 
(0.3221) 

Age 70 -1.8839 
(0.3968) 

-2.1322 
(0.4434) 

-1.7395 
(0.3348) 

-1.9760 
(0.3874) 

Age 71-76 -1.9328 
(0.3387) 

-2.3446 
(0.3781) 

-1.7511 
(0.2624) 

-2.1480 
(0.3097) 

Log-Likelihood -3637.85 -3610.85 -3635.09 -3608.71 
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Table 7.   

Complementary Log-Log Regression 
Financial Splines 

 

Variable Model 1 Model 2 Model 3 Model 4 

 
Demographic Variables 

    

Black -0.0660 
(0.0975) 

-0.0703 
(0.0975) 

-0.0104 
(0.0993) 

-0.0147 
(0.0993) 

Other Race 0.0179 
(0.1768) 

0.0294 
(0.1769) 

0.0449 
(0.1769) 

0.0548 
(0.1769) 

College -0.3071 
(0.0713) 

-0.2997 
(0.0714) 

-0.3350 
(0.0719) 

-0.3270 
(0.0720) 

Health Very Good -0.1363 
(0.0581) 

-0.1499 
(0.0582) 

-0.1566 
(0.0584) 

-0.1702 
(0.0585) 

Spouse Disabled 0.0844 
(0.1054) 

0.0974 
(0.1057) 

0.1086 
(0.1055) 

0.1223 
(0.1058) 

Spouse Retired 0.1177 
(0.0915) 

0.1132 
(0.0917) 

0.1007 
(0.0917) 

0.0954 
(0.0919) 

Spouse Homemaker -0.2079 
(0.0821) 

-0.2117 
(0.0826) 

-0.2022 
(0.0821) 

-0.2069 
(0.0826) 

Spouse Homemaker x Years 
Off 

-0.0744 
(0.0379) 

-0.0636 
(0.0410) 

-0.0675 
(0.0378) 

-0.0560 
(0.0410) 

 
Workplace Variables     
Log Spouse Income -0.0286 

(0.00743) 
-0.0289 

(0.00745) 
-0.0300 

(0.00743) 
-0.0304 

(0.00745) 
Log Own Income -0.0693 

(0.00726) 
-0.0675 

(0.00727) 
-0.0676 

(0.00729) 
-0.0658 

(0.00729) 
Defined Benefit Plan 1.1171 

(0.0826) 
1.1082 

(0.0824) 
1.1151 

(0.0829) 
1.1057 

(0.0827) 
Defined Contribution Plan 0.5782 

(0.0790) 
0.5616 

(0.0788) 
0.5718 

(0.0792) 
0.5553 

(0.0791) 
 

Housing Variables     
Log Home Value 0.0395 

(0.0106) 
0.0396 

(0.0107) 
0.0302 

(0.0110) 
0.0304 

(0.0110) 
Log Mortgage -0.0257 

(0.00577) 
-0.0251 

(0.00578) 
-0.0236 

(0.00581) 
-0.0230 

(0.00582) 
 

Financial Variables     
Financial Assets -0.1540 

(0.0455) 
-0.1519 
(0.0453) 

  

Financial Assets Spline Part 1   2.2932 
(0.7960) 

2.2823 
(0.7969) 

Financial Assets Spline Part 2   -0.1948 
(0.0514) 

-0.1923 
(0.0511) 
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Table 7.   
Complementary Log-Log Regression 

Financial Splines 
(cont’d) 

 

Variable Model 1 Model 2 Model 3 Model 4 

 
Post - 1999 Variables     
Post – 1999 Indicator -0.2985 

(0.0622) 
 -0.2969 

(0.0622) 
 

2000 Recession x 
Preretirement Age 

 -0.1327 
(0.1446) 

 -0.1333 
(0.1446) 

2000 Recession x Early 
Retirement 

 -0.1339 
(0.1016) 

 -0.1343 
(0.1017) 

2000 Recession x 
Normal Retirement 

 0.0222 
(0.1271) 

 0.0360 
(0.1272) 

Expansion x 
Preretirement Age 

 -0.2530 
(0.1537) 

 -0.2452 
(0.1537) 

Expansion x Early 
Retirement 

 -0.4226 
(0.0952) 

 -0.4238 
(0.0952) 

Expansion x Normal 
Retirement 

 0.0952 
(0.1571) 

 0.0880 
(0.1572) 

2008 Recession x 
Preretirement Age 

 -0.5302 
(0.4133) 

 -0.5422 
(0.4142) 

2008 Recession x Early 
Retirement 

 -1.5829 
(0.3378) 

 -1.5779 
(0.3379) 

2008 Recession x 
Normal Retirement 

 -1.4468 
(0.4848) 

 -1.4397 
(0.4848) 
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Table 7.  

Complementary Log-Log Regression 
Financial Splines 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

 
Age Indicators 

    

Age 59 -2.8776 
(0.1724) 

-2.9102 
(0.1753) 

-2.9475 
(0.1736) 

-2.9804 
(0.1766) 

Age 60 -2.5333 
(0.1665) 

-2.5715 
(0.1707) 

-2.6025 
(0.1677) 

-2.6410 
(0.1719) 

Age 61 -2.3576 
(0.1653) 

-2.3981 
(0.1706) 

-2.4302 
(0.1666) 

-2.4709 
(0.1719) 

Age 62 -1.1965 
(0.1491) 

-1.1778 
(0.1516) 

-1.2685 
(0.1505) 

-1.2493 
(0.1530) 

Age 63 -1.4773 
(0.1583) 

-1.4546 
(0.1611) 

-1.5500 
(0.1597) 

-1.5268 
(0.1624) 

Age 64 -1.6745 
(0.1702) 

-1.6422 
(0.1733) 

-1.7420 
(0.1713) 

-1.7065 
(0.1743) 

Age 65 -1.2142 
(0.1666) 

-1.3117 
(0.1722) 

-1.2832 
(0.1678) 

-1.3803 
(0.1732) 

Age 66 -1.1728 
(0.1772) 

-1.4522 
(0.2220) 

-1.2384 
(0.1782) 

-1.5162 
(0.2228) 

Age 67 -1.7421 
(0.2180) 

-1.9701 
(0.2669) 

-1.8140 
(0.2191) 

-2.0424 
(0.2679) 

Age 68 -1.8963 
(0.2556) 

-2.1717 
(0.3097) 

-1.9706 
(0.2567) 

-2.2461 
(0.3107) 

Age 69 -1.8748 
(0.2826) 

-2.1812 
(0.3365) 

-1.9473 
(0.2834) 

-2.2572 
(0.3372) 

Age 70 -2.1300 
(0.3491) 

-2.3493 
(0.3994) 

-2.2123 
(0.3500) 

-2.4383 
(0.4003) 

Age 71-76 -2.1660 
(0.2808) 

-2.5536 
(0.3252) 

-2.2420 
(0.2818) 

-2.6369 
(0.3262) 

Log-Likelihood -3629.53 -3602.49 -3624.69 -3697.71 
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Table 8.   

Complementary Log-Log Regression 
Home Equity 

 

Variable Model 1 Model 2 Model 3 Model 4 

 
Demographic Variables     

Black -0.1047 
(0.0971) 

-0.1051 
(0.0971) 

-0.0249 
(0.0991) 

-0.0266 
(0.0991) 

Other Race -0.0822 
(0.1754) 

-0.0690 
(0.1755) 

-0.0211 
(0.1758) 

-0.0107 
(0.1759) 

College -0.2955 
(0.0715) 

-0.2910 
(0.0716) 

-0.3315 
(0.0720) 

-0.3264 
(0.0721) 

Health Very Good -0.1216 
(0.0581) 

-0.1366 
(0.0582) 

-0.1502 
(0.0585) 

-0.1647 
(0.0586) 

Spouse Disabled 0.0739 
(0.1052) 

0.0880 
(0.1055) 

0.1077 
(0.1054) 

0.1221 
(0.1056) 

Spouse Retired 0.1381 
(0.0911) 

0.1313 
(0.0913) 

0.1082 
(0.0915) 

0.1014 
(0.0917) 

Spouse Homemaker -0.1970 
(0.0818) 

-0.2008 
(0.0823) 

-0.1927 
(0.0819) 

-0.1971 
(0.0824) 

Spouse Homemaker x Years Off -0.0783 
(0.0379) 

-0.0682 
(0.0410) 

-0.0679 
(0.0378) 

-0.0569 
(0.0410) 

 
Workplace Variables     
Log Spouse Income -0.0289 

(0.00740) 
-0.0292 

(0.00742) 
-0.0308 

(0.00741) 
-0.0312 

(0.00743) 
Log Own Income -0.0692 

(0.00725) 
-0.0675 

(0.00726) 
-0.0671 

(0.00728) 
-0.0654 

(0.00729) 
Defined Benefit Plan 1.1287 

(0.0823) 
1.1200 

(0.0821) 
1.1228 

(0.0827) 
1.1132 

(0.0825) 
Defined Contribution Plan 
 
 
Housing Variables 

0.5935 
(0.0787) 

0.5759 
(0.0786) 

0.5818 
(0.0791) 

0.5643 
(0.0790) 

 

Home Equity -0.1531 
(0.1723) 

-0.0981 
(0.1600) 

-0.2824 
(0.1964) 

-0.2091 
(0.1905) 

Log Mortgage -0.0172 
(0.00544) 

-0.0167 
(0.00545) 

-0.0170 
(0.00544) 

-0.0165 
(0.00545) 

 
Financial Variables 

    

Financial Assets -0.1091 
(0.0437) 

-0.1123 
(0.0438) 

  

Financial Assets Spline  Part 1   3.1626 
(0.7754) 

3.0899 
(0.7758) 

Financial Assets Spline  Part 2   -0.1563 
(0.0512) 

-0.1597 
(0.0513) 
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Table 8.   

Complementary Log-Log Regression 
Home Equity 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

 
Post – 1999 Variables     

Post – 1999 Indicator -0.2879 
(0.0625) 

 -0.2820 
(0.0626) 

 

2000 Recession x Preretirement 
Age 

 -0.1315 
(0.1447) 

 -0.1305 
(0.1446) 

2000 Recession x Early 
Retirement 

 -0.1290 
(0.1016) 

 -0.1286 
(0.1017) 

2000 Recession x Normal 
Retirement 

 0.0219 
(0.1273) 

 0.0343 
(0.1274) 

Expansion x Preretirement Age  -0.2499 
(0.1540) 

 -0.2329 
(0.1541) 

Expansion x Early Retirement  -0.4129 
(0.0956) 

 -0.4086 
(0.0958) 

Expansion x Normal Retirement  0.1134 
(0.1570) 

 0.1051 
(0.1572) 

2008 Recession x Preretirement 
Age 

 -0.5090 
(0.4127) 

 -0.5240 
(0.4141) 

2008 Recession x Early 
Retirement 

 -1.5674 
(0.3380) 

 -1.5558 
(0.3381) 

2008 Recession x Normal 
Retirement 

 -1.4287 
(0.4849) 

 -1.4193 
(0.4849) 
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Table 8.  

Complementary Log-Log Regression 
Home Equity  

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

 
Age Indicators 

    

Age 59 -2.5099 
(0.1405) 

-2.5406 
(0.1432) 

-2.7081 
(0.1489) 

-2.7365 
(0.1516) 

Age 60 -2.1622 
(0.1329) 

-2.1984 
(0.1372) 

-2.3600 
(0.1416) 

-2.3939 
(0.1457) 

Age 61 -1.9874 
(0.1313) 

-2.0255 
(0.1370) 

-2.1897 
(0.1405) 

-2.2256 
(0.1460) 

Age 62 -0.8309 
(0.1112) 

-0.8117 
(0.1137) 

-1.0317 
(0.1217) 

-1.0090 
(0.1240) 

Age 63 -1.1120 
(0.1235) 

-1.0878 
(0.1261) 

-1.3123 
(0.1330) 

-1.2854 
(0.1356) 

Age 64 -1.3012 
(0.1376) 

-1.2687 
(0.1406) 

-1.4959 
(0.1458) 

-1.4571 
(0.1485) 

Age 65 -0.8418 
(0.1331) 

-0.9411 
(0.1395) 

-1.0368 
(0.1415) 

-1.1313 
(0.1476) 

Age 66 -0.8048 
(0.1466) 

-1.0929 
(0.1987) 

-0.9950 
(0.1541) 

-1.2748 
(0.2042) 

Age 67 -1.3817 
(0.1948) 

-1.6173 
(0.2485) 

-1.5768 
(0.2008) 

-1.8060 
(0.2532) 

Age 68 -1.5326 
(0.2359) 

-1.8174 
(0.2941) 

-1.7318 
(0.2411) 

-2.0089 
(0.2982) 

Age 69 -1.5034 
(0.2646) 

-1.8173 
(0.3216) 

-1.7017 
(0.2690) 

-2.0118 
(0.3253) 

Age 70 -1.7575 
(0.3344) 

-1.9913 
(0.3870) 

-1.9695 
(0.3386) 

-2.2001 
(0.3907) 

Age 71-76 -1.7678 
(0.2615) 

-2.1616 
(0.3090) 

-1.9746 
(0.2663) 

-2.3662 
(0.3133) 

Age 71-76 -1.9328 
(0.3387) 

-2.3446 
(0.3781) 

-1.7511 
(0.2624) 

-2.1480 
(0.3097) 

Log-Likelihood -3636.65 -3609.83 -3627.46 -3601.03 
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Table 9.  

Complementary Log-Log Regression 
Home Equity and Financial Splines 

 

Variable Model 1 Model 2 Model 3 Model 4 

 
Demographic Variables 

    

Black -0.0531 
(0.0984) 

-0.0562 
(0.0983) 

-0.00422 
(0.0996) 

-0.00741 
(0.0995) 

Other Race -0.0207 
(0.1760) 

-0.00727 
(0.1761) ) 

0.0101 
(0.1762) 

0.0210 
(0.1762) 

College -0.3008 
(0.0717) 

-0.2974 
(0.0718) 

-0.3279 
(0.0721) 

-0.3237 
(0.0721) 

Health Very Good -0.1371 
(0.0583) 

-0.1519 
(0.0584) 

-0.1553 
(0.0585) 

-0.1699 
(0.0586) 

Spouse Disabled 0.0823 
(0.1054) 

0.0956 
(0.1057) 

0.1066 
(0.1055) 

0.1206 
(0.1058) 

Spouse Retired 0.1198 
(0.0913) 

0.1150 
(0.0915) 

0.1015 
(0.0915) 

0.0959 
(0.0917) 

Spouse Homemaker -0.1981 
(0.0820) 

-0.2008 
(0.0825) 

-0.1936 
(0.0820) 

-0.1972 
(0.0825) 

Spouse Homemaker x Years Off -0.0731 
(0.0378) 

-0.0622 
(0.0410) 

-0.0662 
(0.0377) 

-0.0548 
(0.0410) 

 
Workplace Variables 

    

Log Spouse Income -0.0294 
(0.00741) 

-0.0294 
(0.00743) 

-0.0308 
(0.00742) 

-0.0310 
(0.00744) 

Log Own Income -0.0688 
0.00726) 

-0.0671 
(0.00726) 

-0.0672 
(0.00728) 

-0.0655 
(0.00729) 

Defined Benefit Plan 1.1105 
(0.0826) 

1.1030 
(0.0824) 

1.1120 
(0.0829) 

1.1036 
(0.0827) 

Defined Contribution Plan 
 
 
Housing Variables 

0.5780 
(0.0790) 

0.5615 
(0.0788) 

0.5735 
(0.0792) 

0.5569 
(0.0791) 

Home Equity Spline Part 1 3.0125 
(0.9302) 

2.9354 
(0.9285) 

1.9069 
(0.9763) 

1.8593 
(0.9732) 

Home Equity Spline Part 2 -0.4861 
(0.2344) 

-0.3918 
(0.2309) 

-0.5087 
(0.2384) 

-0.4131 
(0.2355) 

Log Mortgage -0.0182 
(0.00546) 

-0.0177 
(0.00547) 

-0.0176 
(0.00545) 

-0.0171 
(0.00546) 

Financial Variables 
    

Financial Assets -0.1097 
(0.0449) 

-0.1133 
(0.0452) 

  

Financial Assets Spline Part 1   2.5817 
(0.8158) 

2.5439 
(0.8163) 

Financial Assets Spline Part 2   -0.1480 
(0.0510) 

-0.1516 
(0.0513) 
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Table 9.  

Complementary Log-Log Regression 
Home Equity and Financial Splines 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

 
Post – 1999 Variables 

    

Post – 1999 Indicator -0.2823 
(0.0626) 

 -0.2784 
(0.0627) 

 

2000 Recession x Preretirement 
Age 

 -0.1305 
(0.1446) 

 -0.1300 
(0.1446) 

2000 Recession x Early 
Retirement 

 -0.1280 
(0.1017) 

 -0.1272 
(0.1018) 

2000 Recession x Normal 
Retirement 

 0.0217 
(0.1273) 

 0.0323 
(0.1274) 

Expansion x Preretirement Age  -0.2448 
(0.1541) 

 -0.2312 
(0.1542) 

Expansion x Early Retirement  -0.4020 
(0.0959) 

 -0.4011 
(0.0959) 

Expansion x Normal Retirement  0.1123 
(0.1569) 

 0.1069 
(0.1571) 

2008 Recession x Preretirement 
Age 

 -0.5227 
(0.4134) 

 -0.5289 
(0.4143) 

2008 Recession x Early 
Retirement 

 -1.5626 
(0.3382) 

 -1.5540 
(0.3382) 

2008 Recession x Normal 
Retirement 

 -1.4146 
(0.4846) 

 -1.4095 
(0.4847) 
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Table 9.  

Complementary Log-Log Regression 
Home Equity and Financial Splines 

(cont’d) 
 

Variable Model 1 Model 2 Model 3 Model 4 

 
Age Indicators 

    

Age 59 -2.6879 
(0.1505) 

-2.7137 
(0.1532) 

-2.7957 
(0.1543) 

-2.8209 
(0.1570) 

Age 60 -2.3415 
(0.1433) 

-2.3725 
(0.1475) 

-2.4486 
(0.1473) 

-2.4792 
(0.1514) 

Age 61 -2.1664 
(0.1420) 

-2.1989 
(0.1474) 

-2.2771 
(0.1462) 

-2.3093 
(0.1515) 

Age 62 -1.0095 
(0.1234) 

-0.9858 
(0.1260) 

-1.1190 
(0.1281) 

-1.0936 
(0.1305) 

Age 63 -1.2904 
(0.1346) 

-1.2641 
(0.1375) 

-1.3997 
(0.1389) 

-1.3716 
(0.1417) 

Age 64 -1.4846 
(0.1482) 

-1.4493 
(0.1514) 

-1.5876 
(0.1517) 

-1.5475 
(0.1546) 

Age 65 -1.0251 
(0.1441) 

-1.1190 
(0.1504) 

-1.1281 
(0.1476) 

-1.2193 
(0.1537) 

Age 66 -0.9796 
(0.1559) 

-1.2591 
(0.2056) 

-1.0814 
(0.1592) 

-1.3568 
(0.2081) 

Age 67 -1.5521 
(0.2015) 

-1.7799 
(0.2538) 

-1.6599 
(0.2044) 

-1.8847 
(0.2561) 

Age 68 -1.7055 
(0.2415) 

-1.9845 
(0.2987) 

-1.8157 
(0.2442) 

-2.0905 
(0.3008) 

Age 69 -1.6779 
(0.2696) 

-1.9852 
(0.3259) 

-1.7863 
(0.2717) 

-2.0927 
(0.3276) 

Age 70 -1.9321 
(0.3385) 

-2.1557 
(0.3906) 

-2.0512 
(0.3407) 

-2.2757 
(0.3925) 

Age 71-76 -1.9527 
(0.2671) 

-2.3354 
(0.3138) 

-2.0653 
(0.2694) 

-2.4497 
(0.3159) 

Age 71-76 -1.9328 
(0.3387) 

-2.3446 
(0.3781) 

-1.7511 
(0.2624) 

-2.1480 
(0.3097) 

Log-Likelihood -3630.26 -3603.98 -3624.71 -3698.57 
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Table 10. 

Complementary Log-Log Regression 
Revised Estimates 

 

Variable 
New 

Estimates 
Model 7-3 

New 
Estimates 
Model 7-4 

New 
Estimates 
Model 9-3 

New 
Estimates 
Model 9-4 

 
Demographic Variables 

    

Black -0.00511 
(0.0993) 

-0.0187 
(0.0993) 

0.00776 
(0.0996) 

-0.00864 
(0.0996) 

Other Race 0.0461 
(0.1769) 

0.0509 
(0.1770) 

0.0244 
(0.1761) 

0.0225 
(0.1762) 

College -0.3357 
(0.0718) 

-0.3244 
(0.0720) 

-0.3263 
(0.0720) 

-0.3209 
(0.0721) 

Health Very Good -0.1586 
(0.0584) 

-0.1686 
(0.0585) 

-0.1602 
(0.0585) 

-0.1696 
(0.0586) 

Spouse Disabled 0.1095 
(0.1055) 

0.1201 
(0.1058) 

0.1066 
(0.1055) 

0.1184 
(0.1058) 

Spouse Retired 0.0990 
(0.0917) 

0.0968 
(0.0919) 

0.0944 
(0.0916) 

0.0955 
(0.0917) 

Spouse Homemaker -0.2029 
(0.0821) 

-0.2073 
(0.0826) 

-0.1963 
(0.0821) 

-0.1979 
(0.0825) 

Spouse Homemaker x Years Off -0.0649 
(0.0378) 

-0.0566 
(0.0410) 

-0.0616 
(0.0379) 

-0.0552 
(0.0410) 

 
Workplace Variables 

    

Log Spouse Income -0.0302 
(0.00743) 

-0.0304 
(0.00746) 

-0.0310 
(0.00743) 

-0.0309 
(0.00744) 

Log Own Income -0.0674 
(0.00729) 

-0.0659 
(0.00729) 

-0.0671 
(0.00729) 

-0.0657 
(0.00729) 

Defined Benefit Plan 1.1159 
(0.0829) 

1.1064 
(0.0826) 

1.1092 
(0.0829) 

1.1031 
(0.0826) 

Defined Contribution Plan 0.5717 
(0.0793) 

0.5561 
(0.0791) 

0.5717 
(0.0792) 

0.5573 
(0.0791) 

 
Housing Variables 

    

Log Home Value 0.0285 
(0.0109) 

0.0298 
(0.0110) 

 
 

 

Home Equity Spline Part 1  
 

 2.5852 
(0.9473) 

2.1277 
(0.9579) 

Home Equity Spline Part 2  
 

 -0.5577 
(0.2381) 

-0.4177 
(0.2338) 

Log Mortgage            -0.0232 
(0.00581) 

           -0.0229 
(0.00582) 

-0.0175 
(0.00546) 

-0.0171 
(0.00546) 

 
Financial Variables 

    

Financial Assets  
 

   

Financial Assets Spline Part 1 2.5207 
(0.7935) 

2.1358 
(0.7954) 

2.5725 
(0.8116) 

2.3139 
(0.8133) 

Financial Assets Spline Part 2 -0.1991 
(0.0516) 

-0.1906 
(0.0509) 

-0.1490 
(0.0509) 

-0.1501 
(0.0510) 
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Table 10 

Complementary Log-Log Regression 
Revised Estimates 

(cont’d) 
 
 

Variable 
New 

Estimates 
Model 7-3 

New 
Estimates 
Model 7-4 

New 
Estimates 
Model 9-3 

New 
Estimates 
Model 9-4 

 
Post – 1999 Variables 

    

Post – 1999 Indicator -0.2931 
(0.0622) 

 -0.2703 
(0.0627) 

 

2000 Recession x Preretirement Age  
 

-0.1332 
(0.1446) 

 
 

-0.1276 
(0.1018) 

2000 Recession x Early Retirement  -0.1341 
(0.1017) 

 
 

0.0315 
(0.1274) 

2000 Recession x Normal 
Retirement 

 0.0348 
(0.1272) 

 
 

-0.2327 
(0.1542) 

Expansion x Preretirement Age  -0.2456 
(0.1537) 

 
 

-0.4016 
(0.0959) 

Expansion x Early Retirement  -0.4236 
(0.0952) 

 
 

0.0989 
(0.1573) 

Expansion x Normal Retirement  0.0856 
(0.1572) 

 
 

-0.4506 
(0.4146) 

2008 Recession x Preretirement Age  -0.5024 
(0.4145) 

 
 

-1.4578 
(0.3389) 

2008 Recession x Early Retirement  -1.5359 
(0.3383) 

 
 

-1.3181 
(0.4855) 

2008 Recession x Normal 
Retirement 

 -1.3997 
(0.4851) 

 -2.8212 
(0.1569) 
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Table 10 

Complementary Log-Log Regression 
Revised Estimates 

(cont’d) 
 

 

Variable 
New 

Estimates 
Model 7-3 

New 
Estimates 
Model 7-4 

New 
Estimates 
Model 9-3 

New 
Estimates 
Model 9-4 

 
Age Indicators 

    

Age 59 -2.9476 
(0.1734) 

-2.9646 
(0.1762) 

-2.8369 
(0.1544) 

-2.8212 
(0.1569) 

Age 60 -2.6026 
(0.1676) 

-2.6254 
(0.1716) 

-2.4910 
(0.1475) 

-2.4801 
(0.1513) 

Age 61 -2.4300 
(0.1665) 

-2.4549 
(0.1716) 

-2.3181 
(0.1463) 

-2.3095 
(0.1514) 

Age 62 -1.2680 
(0.1503) 

-1.2336 
(0.1527) 

-1.1574 
(0.1281) 

-1.0938 
(0.1304) 

Age 63 -1.5506 
(0.1595) 

-1.5113 
(0.1621) 

-1.4420 
(0.1391) 

-1.3727 
(0.1417) 

Age 64 -1.7407 
(0.1711) 

-1.6909 
(0.1739) 

-1.6287 
(0.1516) 

-1.5491 
(0.1545) 

Age 65 -1.2802 
(0.1675) 

-1.3633 
(0.1729) 

-1.1684 
(0.1477) 

-1.2188 
(0.1535) 

Age 66 -1.2371 
(0.1780) 

-1.4981 
(0.2225) 

-1.1201 
(0.1593) 

-1.3511 
(0.2078) 

Age 67 -1.8086 
(0.2188) 

-2.0234 
(0.2676) 

-1.6874 
(0.2040) 

-1.8776 
(0.2558) 

Age 68 -1.9722 
(0.2566) 

-2.2282 
(0.3105) 

-1.8510 
(0.2439) 

-2.0844 
(0.3006) 

Age 69 -1.9372 
(0.2833) 

-2.2360 
(0.3370) 

-1.8173 
(0.2718) 

-2.0843 
(0.3275) 

Age 70 -2.2010 
(0.3497) 

-2.4168 
(0.4000) 

-2.0749 
(0.3403) 

-2.2669 
(0.3924) 

Age 71-76 -2.2343 
(0.2816) 

-2.6081 
(0.3262) 

-2.0873 
(0.2691) 

-2.4205 
(0.3161) 

Log-Likelihood -3623.53 -3698.37 -3620.45 -3698.27 
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