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I. Introduction.
This paper specifies and estimates a structural model of the retirement decisions of

husbands and wives. The feature of the data that is of central interest to us is the tendency of

preferences of both spouses jointly and is implemented using data from the National
Longitudinal Survey of Mature Women (NLS), a survey that provides the most recent data
available for a joint retirement study. Alternative specifications of joint decision making are
tested, and the importance of various sources of interdependence in decision making are
investigated.

The present analysis joins together two branches of the retirement literature. In one,
structural rétirement models are estimated from data on individuals, usualljr men, while
ignoring the retirement decisions and retirement status of their spouse.! In the other,
retirement decisions of husbands and wives, and the tendency of their retirement dates to
cluster, are analyzed in the context of a reduced form model.”

To join these strands of the literature, this paper extends structural retirement modeling

to incorporate the joint determination of retirement decisions of husbands and wives.’ In

1. See, for example, Burtless and Moffitt (1984), Fields and Mitchell (1984), Gustman and
Steinmeier (1986a and b), Stock and Wise (1990a and b), Berkovec and Stern (1991} and
Lumsdaine, Stock and Wise (1990, 1992a and b).

2. Estimates of systems of reduced form retirement equations, such as those in Clark and
Johnson (1980) and Hurd (1990), suggest the importance of the spouse's retirement status, and

irement decisions of husbands and wives.
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3. Oné paper which comes closest to bridging these two strands of the literature is Pozzebon
and Mitchell (1989). That study fits a version of the Fields and Mitchell structural model of
retirement to data for married women using the observations for working wives that are
available in the Retirement History Study. It assumes that the retirement decision of the
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- particular, the model is designed to recognize a number of potential sources of
interdependence in the retirement decisions of both spouses. In the opportunity set, jobs may
be selected with peaks in pension accrual profiles that encourage joint retirement. On the
preference side, each spouse's utility may depend on the retirement status of the other spouse;
the preferences of each spouse may be correlated; and each spouse may not make a retirement
decision independently, but may collude to insure that the retirement decision of each is
jointly optimal.

In a world where both the husband and wife are more and more likely to be working
until the retirement years, this kind of a model will be increasingly necessary to assess how
pension, social security and other retirement related policies affect retirement outcomes,
including the question of whether policy measures which affect the retirement decision of one
- family member can indirectly influence the retirement of the remaining spouse.

A second purpose of this paper is to provide a structural retirement analysis using much
more recent data for a nationally representative panel study than has been used in the past.®
The women in the National Longitudinal Survey of Mature Women (NLS) were bom beiween

1923 and 1937. In the last year for which the survey is available, 1989, they were 52 to 66

husband is predetermined from the perspective of the wife's decision.

4. Most structural analyses which are based on nationally representative panel data sets, even
recently completed studies, have made use of the Retirement History Study (RHS), a
longitudinal survey with cohorts born between 1906 and 1911. Only very limited information
was provided in the RHS on the labor market activities of wives. In addition, even if
sufficient information had been provided in the RHS for a family labor market study, the
cohorts in the RHS would be outdated because the participation patterns of wives have
changed so drastically over the past two decades. Studies which use data from the past five
or ten years have not employed data which is nationally representative. See, for example
Lumsdaine, Stock and Wise (1990, 1992a and b}.
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years old, about as young as feasible for a retirement study.
=k —~F

The paper also addresses a number of econometric and behavioral issues. One issué is
selection bias. In an old panel such as the RHS, all couples have retired, so there is complete
information on rétirement dates and on the characteristics of all individuals included in the
sample. In a more recent panel such as the National Longitudinal Survey of Mature Women,
many of the couples are too young for both to have retired. Accordingly, in the process of the
analysis, we deal explicitly with truncation of continuing employment spells. A related
selection problem occurs in data sets which are restricted to retirees, such as the Survey of
Newly Retired Beneficiaries analyzed by Hurd (1990).

In the course of specifying and estimating the retirement model for couples, we will
address the following specific questions: How does the retirement behavior of each spouse
compare to that of the other? To what extent is the wife's retirement decision influenced by
the husband's, the hustand's decision influenced by the wife's, and to what éxtent are their
unmeasured tastes correlated? How does interdependence in the opportunity set and in
preferences affect the coordination of retirement by the spouses? What are the effects on
model parameters of entirely ignoring interactions in preferences? What are the effects of
treating each spouse's retirement decision as exogenous in estimating the retirement behavior
of the other?

The next section will present evidence from the NLS that in fact, in the raw data, there

is a noticeable tendency among couples who have both retired to retire together. A family

labor supply model is developed in Section III. Section IV details the data preparation and

presents alternative estimates of the model. Section V presents some simulations based upon



the estimated model, concentrating mainly on the extent to which the husband's and wife's
retirement decisions are coordinated. A final section presents some concluding thoughts.
II. Evidence of Joint Retirement.
There is not much ppint in investigating the cause of couples tending to retire together
if the phenomenon is not evident empirically. The purpose of this section is to verify that the
phenomenon does exist in the NLS older women's data, and to document the sample which is

used in this section and in the remainder of the project.

Table 1
Sample Inclusion Criteria For The NLS Data Used In This Study

Selection Criteria Number
Number of women in the 1967 NLS survey 5083
With obserainns In all NLS surveys 2715
With the sarre husband in all surveys 1520
Who worked full-time at age 50 654
With husband who worked full time at age 50 : 594
With at least one full-time wage observation for the wife 578
With at least one full-time wage observation for the husband 564

Note: The numbers for each line represent the number of respondents in the previous
line with the additional characteristic

The sampl
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restricted in several ways in order to meet the objectives of this paper. Table 1 indicates the

effects on the number of observations applying various screens for inclusion in the sample.




First, the sample is restricted to women who remained in the Sur\fey.5 Second, since the
project focuses on the joint retirement decisions of husbands and wives, the sample is -
restricted to women who were married to the same man in ¢ach year of the sample, and‘to
those couples both of whose members survived.® Third, the sample is restricted to couples for
whom the idea of retirement is a meaningful concept. Specifically, it excludes any couple if
either the husband or wife quit full-time work for good prior to age 50. Additionally, it
excludes any couple if the wife did not have at least three consecutive surveys of full-time
work after age 40, or if the husband worked full-time for less than two-thirds of the sample
years before he left full-time work for good.? Thus the sample does not include women who
tried working for a year or two and then dropped out of the labor force. For these women, it

would be stretching things to construe the fact that they dropped out of the labor force as

5. Most of the women who do not meet this criterion were women who attritted permanently
from the survey. Typically, they were interviewed in the early years and then dropped out
Cases where one or two interviews are missing in the middle of the survey are relatively rare.
Since the initial age is 30 to 44 in 1967, most of the women who dropped out in the early
years did so before reaching retirement age, and hence these women would not shed much
light on a retirement analysis in any case.

6. The survey does not directly ask the question "Are you married (0 the same man as you
were during the previous survey", but we do make sure that the woman is never observed to
be separated or divorced, and that the answers to questions in 1977 indicate that the marriage
to her husband was before 1967.

7. For wives, full-time means at least 25 hours per week at the time of the survey. For
husbands, for whom usual weekiy hours is not always available, it means at least 1250 hours
in the past year, with one exception. If, on the last instance in which the annual hours
exceeded 1250, the weeks worked were less than 48, and the weeks worked on the following
survey were zero, we conclude that the husband retired before the survey date.

8. The women in the NLS have been surveyed periodically, sometimes at yearly intervals,
but mostly at two-year intervals.



retirement. Lastly, to be included in the sample, at least one full-time wage observation must
have been collected both for the husband and for the wife.

In this study retirement is defined as no longer working full-time® Some wives work
full-time up to a given survey date, and after that date she does not work full-time (she may
report she is retired, or that she is a housewife).!"” A smaller number of wives have a period
where they work full-time continuously for a period of time, and then have a period olf time
where they work full-time some years but not others. In this section, the retirement date is
taken to be the year following the last year of full-time work, unless the last year is 1989 (the
last year of the survey). If they are still working full-time in 1989, they are treated as retiring
sometime after the survey ends, with the date being left unspecified. Retirement of the
husbands is defined in a similar manner.

Table 2 shows uie distribution of retirement ages of wives and husbands. Those with a
recorded retirement age are a minority of the sample, since most of the couples had one or

both partners not retiring by 1989."! The diagonal dotted path indicates retirement at the

9. The analysis does not distinguish between full-retirement and partial retirement, counting
the partially retired and the retired in a single category. For discussions of partial retirement,
see Gustman and Steinmeier (1983, 1984, 1985a, 1986a). '

10. The number of retired wives is greater than the number of wives who explicitly said that
they were retired in 1989, since many wives report themselves as housewives rather than as
retired once they stop working.

11. The number of couples included in Table 2 in the category where both spouses have
retired includes a larger number of early joint retirees than will be observed for the whole
sample. Bias from this source will cause the gap in retirement ages to be understated in that
table. From the last column and bottom row of that table it can be determined that those in
the sample who have yet to both retire, 228 couples have both husbands and wives still
working full-time, 61 have only the husband working full-time, and 115 have only the wife
working full-time,
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same age for both partners. The fact that the midpoint of the data is above the dotted line
suggests that, on average, husbands-retire at ages that are two or three years later than the
ages their wives retire, on average.

Table 3 rearranges the data on the basis of retirement dates, and addresses the central



Table 3
Distributions of Retirement Dates for Couples
With Both Husband and Wife Retired

Difference in Retirement Dates
{Husband - Wife)

-7 6 -5 4 3 -2 -1 0 1 2 3 4 5 6 7 8

-5 1
-4 , ,
-3
-2 1 1
-1 1 1 1
0 3 1 1 5 .1 2 3
Age 1 2 1 4 3 2 2 1 1 1
Difference 2 2 1 1 2 9 4 4 2 i i 2
3 1 2 3 4 1 3 2 2
{(Husband 4 2 I 7 2 2 2 2 2
- Wife) 5 4 2 1 1
6 3 1 2 1
7 1 2 1
8 1 3 1
9 1 1
10 1 1 2
Column 2 2 10 4 14 14 5 33 7 13 13 2 10 1t 2 2

Total

Note: Retirement dates are calculated as the year immediately following the last
observation of full-time work '

concerh of this paper, the coordination of retirement dates by husbands and wives."” Down

12. The reader should remember that these data refer only to those couples who have both
retired at the time of the 1989 survey. This means that for wives of a given age, a larger
proportion of couples with a husband who is much older than his wife will be retired, and
thus included in the table. In addition, those individuals who have a stronger preference for
leisure are disproportionately more likely to be reported among those couples who have both
retired. The later estimation will take account of this selection problem.
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the left side are the age differences between the husbands and wives. A value of 7, for
instance, indicates that the husband is seven years older than the wife. Most of the entries are

in the part of the table lower than the line corresponding to an age difference of zero,

most cases the husbands are somewhat older than the wives. Across the top
are the difference in retirement dates between the husband and wife. A value of 5 indicates
that the husband retired five years after the wife. : -

One might expect a negative relationship in these data, because if the husband is
considerably older than the wife, it is not unreasonable to expect him to retire earlier relative
to the wife's retirement. There does not appear to be a dominating 'relatioriship, though.

The interesting feature of this table is the distinct concentration of retirement when the
husband and wife retire simultanecusly. Given the way the retirement dates were constructed,
what this really means is a concentration of couples reporting the last date of full-time work
in the same survey year.” Because the surveys were frequently conducted at two-year
intervals, the actual rctirements could have taken place a year apart one way or the other.
Even so, the concentration of retirements at.dates so close to one another suggests that
couples do tend to retire at about the same time, and that this phenomenon is evident in the
data to be used in this study.

IIE. A Model of Family Labor Supply and Retirement.

In this section we will develop a model of family labor supply and retirement. In the
course of investigating the characteristics of this model, we will also find an approach to
estimating the model empirically.

A. Relation Of The Present Analysis To The Retirement Literature.




Before engaging in an effort to bridge the structural retirement literature and studies of
family retirement, it is appropriate to comment on the state of the structural retirement
literature, and where the approach taken in this paper fits into that literature. There are a
number of elements which should be included in a fully dynamic specification of a structural
retirement model. No single structurgl retirement model incorporates all of these elements,
and they are not all incorporated here either.

To be more specific, Lazear and Moore (1988), Stock and Wise (1990a and b) and
Lumsdaine, Stock and Wise (1990, 1992a and b), have emphasized the importance of
including the option value of the pension in the opportunity set. Gustrnan and Steinmeier
(1983, 1984, 1985a, 1986a and b) have emphasized the importance of modeling hours
constraints on the main job, and the availability of partial retirement only at a lower wage.
Berkovec and Stern (1991) and Rust (1990) have emphasized the role of reverse flows in »
dynamic model. There is no model which incorporates all of these features. Analyses of
retirement which take account of the pension and the option value of the pension focus on the
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he decision to engage in part-time
work, or the dynamic of flows among retirement states. Models which take account of flows

among refirement states,

(LY RAW LY ) auiiirdiiile Sian

the option value of the pension.'?

13. Lack of detailed information on the pension has presented problems for these studies.
Gustman and Steinmeier use self reported pension information to fashion the opportunity set.
A few studies do have matched, employer provided information on the details of the pension.
Fields and Mitchell (1984) use a longitudinal sampie of retirees from fourteen firms, while
Stock and Wise (1990a and b) and Lumsdaine Stock and Wise (1990, 19922 and b) use one
or two firms. Because the data sets used in the studies based on a few firms are not

representative of the entire universe of pension-covered workers, empirical findings cannot be

10



The model used in the present study both extends a structural analysis to incorporate the

the model to incorporate the incentives from the option value of the pension. However, the
model focuses only on the decision to reduce work effort below full time. It does not analyze
the decision to partially retire, nor does it analyze reverse flows among retirement states.
Accordingly, the work presented in this paper falls short of an ideal structural retirement
analysis in a family setting. This ideal has yef to be reached in any structural retirement
analysis, despite students of the subject having confined such studies to the analysis of
behavior of individuals considered in isolation.
B. Model Specification And Estimation Strategy.

The model begins with a fairly standard utility function for the wife which depends on
lifetime consumption and labor supply:

=T

= Z ---];C‘,z + eowwWL“
mg | &

U

w

In this utility function, C is consumption and L, is a variable which indicates whether the

generalized. More importantly, the data sets which use detailed employer provided
information on the pension do not have information on the opportunities or activities of the
individual after leaving the firm offering the pension. Other structural analyses using more
sophisticated dynamic specifications have ignored the pension (Berkovec and Stern, 1991), or
have eliminated pension-covered workers from the sample (Rust, 1990). The present paper
utilizes a nationally representative sample, but approximates the incentives from the pension
by using worker reported information on the plan.
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wife has retired from full-time work.'" The term e*®* determines the relative value of
retirement to the wife. The variables in X, include, among other things, age and health. As

XB+e

the wife becomes older, e increases because of the effect of age. Eventually the value of

she will retire, all other things constant.

There are three ways in which this utility function can be construed to be part of a family
labor supply model."”® First, the consumnption in this function is not the consumption from the
wife's own earnings, but the family consumption financed by the earnings of both husband
and wife.'* Second, one of the variables in X, is L,, the retirement status of the husband.

If the, coefficient of L, is positive, the wife will value her leisure more highly" if the husbard
is already retired. Finally, the value of €, may be correlated with the corresponding value
g, for the husband. This is the means by which the retirement preferences of the husband
and wife may be correlated.

The utility function for the husband is symmetric:

14. A time preference term of the form e® could also be included in the utility function.
However, since no data on consumption (which is poorly measured in datasets such as the
NLS) is used in the estimation, the value of ¢ and the value of the constant term in the linear
expression X are not separately identified. As a result, the value of ¢ will be subsumed in
the value of the constant term in BX.

15. The specification we employ is a version of what Killingsworth (1983, p. 34) calls the
individual utility, family budget constraint model of labor supply of family members.

16. If one prefers to think of the wife consuming a fixed percentage of the total family
budget, it would be a simple matter to insert that percentage in front of the family
consumption in the utility function. The nature of the model would not change materially.

12
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The terms in this function are analogous to the terms in the wife's function, with the term X,
in the husband's function containing a variable L, indicating the wife's retirement status.

Both husband and wife maximize their respective utility functions subject to the constraint

that lifetime family consumption cannot exceed family income:

t=T =T t=T
§ e™"C, =. g e "W, (1-L,) + g e "W, (1-L,)
t

In this budget constraint, both consumption and wages are expressed in real terms, and r is a
real interest rate.!’
It is perhaps easier to analyze the model if we start with a simplified version. This

- simplified version inciudes only the wife's age in the vector X. We initially concentrate on
the wife's retirement derision. In the simplified model, her utility function is given by:

=T
U, = 3 |Lce s ettt

rer B
The first problem is to calculate the range of values of £ which will induce her to retire at

some given age R.

To begin the analysis, we first calculate the marginal utility of income i the model.

17. Some forms of altruism can also be accommodated within this model. For instance, if
the husband values the wife's leisure time, and the wife wants to take this into account in
choosing her retirement date, the values of f, can be interpreted as including both her and
her husband's value of her leisure. However, if the husband values the wife's leisure time
only if he is retired himself, the wife cannot take this into account in the present model, and
a more complicated model is required.

13



Given her husband's income stream and retirement date R,, and given that the .wife is to

retire at R, the total family discounted income can be denoted as:

IIR.—I f“Rﬁ‘l
y = Y eTW,+ 3 W,
= t=0

This income is to be divided up among consumption at various points in time so as to

maximize oXCY The Lagrangian for the consumption decision is:
1 =T =T
L = =YCl+Aly-YemC,
% a0 =0
Note that A in this problem is the marginal uiility of income.
Taking the first-order condition for C, yields:
il -2 = 0

Solving the first order : ondition for C, and summing over all the periods gives:

t=T

=T _i
y = Ye"C = Y emre]t
=0 t=l)

Solving for A implies:

where k is defined as the denominator of the middle term.
In any given year, the wife would “.;ant to work if the value of the wages exceeds the

value of the leisure foregone, and otherwise she would want to retire. In terms of the values

14
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we have derived, she would want to work if

. o [y}t - 8
Ae’r'wwr= ﬁj e"w, > e

and otherwise she would want to retire. A, in this equation is the age of the wife at time™
t. Taking the log of both sides of the above inequality and rearranging implies that the wife

would like to continue working as long as:
e < log(e™w,) + (a—l)]og{%] - By - BA,

Another way of looking at this equation is that the right-hand side defines the value of £
which makes the wife just indifferent between working and retiring at age R.

Consider a series of potential retirement ages between 60 and 64, and for the time being
let discounted wages he constant (i.e., wages grow by the discount factor each year). Ai age
60, the right-hand sige of the equation above will yield some value of & which will make
the wife just indifferent between working and retiring. Denote this value of £ as g4. Al
age 61, the right-hand side of the equation will yield another, presumably lower, value of &
which will make the wife just indifferent between working and retiring during that year.
Denote this value as g;. How much lower is g, than &,? If wages are growing at
approximately the real interest rate, the term Iog(e'“\;vm) is approximately constant. Since

#hhos 1iFationa Frwazler sovmewa #lnn
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€, by an amount about equal to [3,.

Figure 1
Relationship Between the Error Term and Retirement

| J | 3 1
] ! i I ] €

€54 € € € - €4

(a) Steady Wage Growth Over Time

]
|
e
€

G5

(b) Decline in Wages at Age 65

The same arguments also apply 10 g, &, and g,. If wages are growing at
approximately the real interest rate, each of these €'s should be lower than the previous one
by about [B3,. The situation is depicted in the top panel of Figure 1. Each of the &'s in this
figure depicts the value of £ for which the wife is just indifferent between working another
year and retiring. The wife's actual behavior depends on the value of & she actually has,
that is, on how strong her preferences are for leisure over cotisumption. If, for instance, the
wife has a value of & between g, and g, she will find it advantageous 10 work at age
62 but not at age 63. That is, she will retire at age 63. Note that the higher the value of €
is for the wife, the earlier she will retire.

What if wages do not grow over time at the real interest rate? The lower panel in
Figure 1 illustrates the case where compensation drops at age 65 because the delayed

retirement credit in the social security program is not actuarially fair. The differences

16



between &€, and €, and between g, and g are approximately equal to f3,, for the
reasons indicated in the previous paragraph. Between &,. and g, however, there is
another factor at work. Not only is &g lower than g, because t in the term -BA,, is
incremented by one unit, but also because the termn log(e™w,,) is lower at age 65 than at age
64. This means that the gap between g, and g, is larger than is the gap between the ¢'s
in other pairs of years, as is shown in the lower panel of Figure 1. If the values of & for
different individuals are coming from a relatively smooth distribution, this means that the
probability that & will fall between €, and g, will be enhanced relative to other pairs of
€. This in turn implies that the individual has a higher probability of retiring at age 65 than
at other nearby ages. , .

The same general line of reasoning applies to the-husband. For each potential
retirement age, there is a critical value of & for which the husband will be indifferent
between retiring and working another year.

Combining the results for husbands and wives leads to a diagram along the lines of
Figure 2. In this figure, potential values of €, are measured along the horizontal axis. The
vertical lines in the diagram denote the values of €, for which the wives are just indifferent
between working and retiring at the indicated age, much as in Figure 1. Potential values of
€, are measured along the vertical axis, and the horizontal lines in the diagram are the values

of g, for which the husbands are indifferent between working and retiring at the indicated

age. The cells in the figure are combinations of €, and g, for which the wife will retire at

17



Figure 2

Relationship Between Error Term Values and Retirement
When Utility of Leisure Is Not Affected by the Retirement of the Spouse

L ] o
63 62 61 60
60 &0 60 &0
€
63 62 61 a0
61 &1 61 61
€,
63 62 61 60
&2 &2 62 62
€2
63 62 61 60
&3 &3 63 63
€:s
€ € € €40 €55

Upper number in each box represents the retirement age of the wife;
lower number represents the retirement age of the husband.

the upper age indicated in the cell and the husband will retire at the lower age.'® For

18. The dividing lines in the figure are in fact not quite horizontal and vertical, as they are
drawn. The reason is that as you move up one of the vertical lines, the husband's retirement
age 1s decreasing, and this causes a small percentage decline in the lifetime family income.
This will cause a small decrease in the term log(y/k) in the equation defining the critical
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instance, if the values of €, and e, are in the upper left cell pictured in the table, the wife
will retire at age 63, and the husband will retire at age 60.

In the figure, note that the wife's retirement age decreases as you go to the right in the
diagram, reflecting the fact that the higher g, is, the more the wife values leisure, and the
earlier her retirement is likely to be. Similarly, the husband's retirement age decreases as you
move up the diagram, for similar reasons. Only a small fraction of the cells are actually
plotted in the figure, but the other cells are located in a similar manner. Note also that values
of g, and g, can be negative as well as positive, so that the cells may be located in the
non-positive quadrants of the figure.

Now let us reintroduce the variables reflecting spouse retirement into the model.” For
the wife, this means that the critical value of & which makes her indifferent between

working and retiring at age A,  is given in the following equation:
€, = loge™w,) + (a—l)log[%} - By - BA, - BL,

Note that in addition to the terms previously discussed. there is now the term -B,L,, which
reflects the retirement status of the husband. If the husband is retired at time 1, the critical
value of £ wiil be lower. In other words, if the husband is retired at time t, the wife is
more likely to want also to be retired at time t. A symmetric relationship also exists for the

husband.

increase slightly (recall that o-1 is negative), implying that the line shifts slightly to the right
as you go up it. Similar arguments imply that as you go to the right along any of the
horizontal lines, the lines tilt slightly upward. However, the effects should not be large as
long as the value of o is not excessively negative.
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Figure 3

Relationship Between Error Term Values and Retirement
When Utility of Leisure Is Affected by the Retirement of the Spouse
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with various values of g, and g,. As with the previous diagram, the upper number in each
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cell gives the wife's retirement age, and the lower number gives the husband's retirement age.

Let us concentrate initially on the cells marked with the dots. These are all cells
which the wife retires at age 60. Among these cells, the lower two correspond to the husband
‘eL'i,ri,,g at age 63 or 64; that is, these cells correspond to the husband retiring after the wife.
If this is the case, the wife will want to retire if her value of €, falls between g, and &5,
as calculated in the formula above and illustrated in the figure. The upper two cells in this
group correspond to the husband retiring at age 60 or 61, that is, before the wife retires. If
the husband retires at age 61 or earlier, then the wife will want to retire if her value of £
falls between g, and gy Note that the critical values €, and &y, will be greater than
gl and €l, by an amount approximately equal to (3,. That is, if the husband retires at age
61 or befare, the wife is willing to retire at age 60 with a lower value of €, than if the
husband retires at zg> 3 or later. Recall that a lower value of €, indicates that the wife
places a lower value cn leisure and retirement than if g, is high.

Under what circumstances will the wife want to retire at age 60 and the husband at age
627 If the husband retires at age 62, the critical values for the wife are €5 (because the
husband is not retired when the wife is age 59) and g (because the husband is retired
when the wife is age 60). That is, if the husband retires at age 62, the wife would wish to
retire at age 60 if her value of g, falls between g5 and €5 Similarly, if the wife were to
retire at age 60, the husband would want to retire at age 62 if his value of g, falls between
gi. and g, as indicated on the horizontal lines in the figure. Thus, it might appear that the

wife would want to retire at age 60 and the husband at age 63 if her value of g, falis

between gy and & and his value of g, falls between €, and g, which would be a



rectangle in the €., €, space.

However, the diagram indicates that the wife will retire age 60 and the husband at age
62 only in an L-shaped area, not the complete rectangle. What about the remainder of the
rectangle? If the values of £, and g, fall within the bounds listed above, then it is true
that the husband will want to retire at age 62 if the wife retires at age 60, and the wife will
want to retire at age 60 if the husband retires at age 62. On the other hand, if within this
rectangle, the value of €, is above &:;; and the value of g, is above &, the combination
will also fall within the rectangle for the wife retiring at age 59 and the husband at age 61.
For points falling within both rectangles, utility is higher for both husband and wife if they
retire at the earlier ages. Thus, for such points, although it is true that the wife would retire
at age 60 if the husband retires at age 62, and the husband would retire at age 62 if the wife
retires at age 60, they would both be better off if they agreed to retire at 59 and 61,
respectively. This means that where the rectangles for two retirement age combinations

overlap, the rectangle for the younger retirement age combination dominates. The result is

the L-shaped areas when both the husband and wife retire at the same time.

retirement. Given the observed retirement ages for a husband and wife, the preceding
analysis shows how to construct the area in the £,-g, plane which would result in retirement
at those ages. If we assume that values of ¢, and g, over the population come from a
.paramcl_:eﬁzed distribution, then integrating the probability density over that area gives the
probability that a family with observed characteristics would retire at those ages. This

probability, in turn, can form the basis of a likelihood function.
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To be more specific, the available parameters in the model are «, the [, vector for
the wife; and the B, vector for the husband. For specific values of these parameters, and
using the observed compensation stream of the two partners and their retirement ages, the
appropriate cell boundaries in the g,-g, plane can be calculated. g, and e, may be

regarded as random variables coming from a bivariate normal distribution with zero means,
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the distribution, the probability of retirement at R, and R, ages can be calculated as:
2 2 2 2
PT(RW,.R;‘ | a’pw, ﬂh,aw, a", p) = Pf(ew,ek ‘ Uw,ﬂ'k,p)

These probabilities can be calculated feasibly from a bivariate normal distribution function.

The log-likelihood function is constructed from these probabilities as: _
=N
gt = 3 Prid,py|a:B.Byiahe)
where the 1 subscript indicates individual couples in the sample. The likelihood function
can then be maximized by any standard function maximizer, and the resulting values of the
parameters will be maximurm likelihood estimates. St:mdard errors for these estimates can be
calculated by the Bemdi-Hall-Hall-Hausman method.

In the NLS data, it is often not possible to tell exact dates of retirement by looking at
the activity on the survey daies, since in most instances the surveys were taken two years
-apart. For example, it may be possible to tell that the wife‘ was working at age 57 in 1982
and was retired at age 59 in 1984, and that the husband was working at age 60 in 1986 and

retired at age 61 in 1987. In this instance, the probability used in the likelihood function is

the sum of two of the areas in Figure 3: one area for the wife's retirement at age 38 and the