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ABSTRACT
THREE PAPERS IN LABOR ECONOMICS
By
David Larson Wetzell

The first paper demonstrates that the time-allocation generalization of
labor supply can generate interesting and surprising predictions regarding labor
supply behavior. These predictions follow from the assumptions made about
input combinations available for final consumption. When goods cannot be
produced strictly from time or money then either input could curtail the
substitution effect.

The second baper shows that Korenman and Blackburn’s (1994) finding of
a ten-percentage point drop in the Male Marriage Earning Differential (MMED)
over the years 1967-1988 is biased upwards. It presents evidence that the bias
may be due to the imputation procedures used before 1976. Then, it uses a
residual-based trimmed estimator to remove the bias and construct a more
consistent MMED series. The new series supports the conclusion that both
changes in selection and married female labor force participation affect the
MMED. The paper concludes that, while the MMED does not appear to have
changed significantly, as of the late 1980s, the composition of the MMED has
become more due to selection.

The third paper surveys investigations into the causality of the MMED.
Gray’s (1997) comparison of the returns to years of marriage with the NLS and

NLSY and Stratton’s (2002) estimation of the return to years of marriage and



cohabitation using the NFHS are reexamined with the assistance of a residual-
based trim and then compared with other longitudinal studies’ findings. Then, a
.qualitative comparison is made of recent MMED studies’ findings of the
prevalent direction of causality for the MMED. There appears to be evidence
that being married had an effect on earnings before 1970 and 1970-1979.
However, more recent studies either support the selectio‘n hypothesis or fail to
find evidence that the household division of labor enhances the ﬁusband’s market
productivity. Finally, a meta-analysis of cross-sectional estimates of the MMED
across time arid age groups is made. The meta-analysis ﬁnds a four-percentage
point decline in thg MMED in recent years, after controlling for how the MMED

rises with age.
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PAPER 1
On Some Unappreciated Implications of Becker's Time Allocation Model of
Labor Supply
Introduction.

Economists have largely overlooked some of the implications of Gary
Becker’s generalization of 1abor supply theory. Becker's (1965) paper considers
time allocation across many goods and primarily analyzes the comparative statics
of changes in efficiency of work-place production and household consumption or
production. In his paper, Becker does suggest that an additional implication of his
theory would be that an increase in the wage could induce a negative substitution
effect. However, Atkinson and Stern (1979) show the impossibility of a negative
substitution effect. Following this proof, the consensus in economics, as
articulated in Mark Killingsworth (1983), has been that the time-allocation
model's inclusion of time costs of consumption and a pecuniary price of leisure is
useful as a household production model where the comparative statics of changes
in household production technology on market and non-market work can be
examined. However, the model was not perceived as adding anything
fundamentally new to our understanding of labor supply.

However, this does not take into consideration the possibility that Becker's
assumption that all final goods require inputs of time and intermediary inputs

purchased with money may permit one of the input constraints to dominate the



maximization problem. This can only take place if time and money (or
intermediary inputs) are not completely substitutable for each other in the
production of goods for final consumption. Otherwise, Killingsworth is accurate
in his assessment that the inclusion of time costs for consumption and pecuniary
prices to leisure does not affect the basic predictions for labor supply. Money and
time are completely substitutable for each other in production when, at any
feasible ratio of time and money used, it is possible to substitute more of one
input for the other, as is assumed in household production models with Cobb-
Douglas household production functions.

The assumption of complete substitutability of inputs in the household
production function may be a nontrivial assumption for labor supply, particularly
in situations of poverty. It assumes there are no limitations in how time and
money can be combined to produce utility. This assumption about technology is
not easily amenable to direct testing since we only observe a subset of possible
feasible inputs at any point in time and what is observed is subject to what is
rational. Conversely, excluding the theoretical possibilities of pure consumption
and leisure does not assist in ascertaining what is the case empirically, specially
since what is feasible is subject to change over time. However, the difficulty in
pinpointing what is possible at any point in time does not affect the qualitative
implications for labor supply of theoretical restrictions as to what is possible.

It should be acknowledged that the observation of individuals willing to
supply a significant positive number of hours of labor to the market at lower

wages is also consistent with the implications of fixed-costs of work models.



Fixed-costs of work are costs that must be born if and only if one decides to
supply a positive number of hours to the labor force. A good overview of fixed-
costs of work models is given in Killingsworth (1983) on pages 23-28. Both
models set out situations where cost-constraints make working lower levels of
hours infeasible, or undesirable. The major difference is that, while a fixed cost
of work model leaves the option to choose not to work' as a theoretical
possibility, the time allocation model potentially removes it from the locus of
rational labor supply responses to wage offers.

The only other paper that appears to have dealt with the implications of
Gary Becker's time allocation model for labor supply is Stern (1986). In his
comprehensive review of properties of different functional forms for labor supply,
Stern graphically illustrates that, with a CES (Constant Elasticity of Substitution)
utility function and a negative unearned income, leisure can "become a normal
good for individuals with high hours of work (pp.162-163)." Stern also proves for
LES (Linear Expenditure System) utility with positive time costs of consumption
that the hours worked will go to zero as the wage goes to infinity. There also may
be no positive wage where the hours worked is zero if the time to money
endowment ratio is too high, (pp.186-187). This is consistent with the results
found here. However, Stern does not explore this possibility any further. He does
not point out how this property coincides with his earlier finding in Atkinson et al
(1981) where a direct incorporation of Becker's theory led to the finding of a
similar nonlinearity in labor supply. Atkinson et al (1981) find that, while the

estimated labor supply curve was largely negatively-sloped for British workers, it

! Work is defined, here, as all activities engaged in primarily for pecuniary gain.
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becomes positively sloped for higher wages. Stern also does not prove his results
under a generalized set of assumptions about utility and the production process.
The Model

This paper distinguishes its model from existing versions of Becker's
theory of time allocation by expanding the set of sets of feasible time-money
ratios for the production of goods for final consumption to include any subset of
the positive real numbers. Attention is given to the cases where the extreme
values of the set of feasible input ratios are not positive infinity and zero since, in
these cases, any additional consumption will always require additional inputs of
both time and money. To simplify the presentation of the potential complexity
introduced by expanding the production functions considered and to emphasize
that this is a labor supply model, the household production (or individual time-
allocation) problem is rewritten as,

maximize U(L, C) subject to
tp(w) L+te(w) C+H=1
pL(W) L+pc(w) C=w H+A
with the usual non-negativity constraints for L, C and H.

Here, an individual's time and income for a period are decomposed into
the amounts used for Leisure (L), Consumption (C) and Work (H). Rationality in
production makes the amount of time and money spent producing a unit of
Consumption and Leisure, or tc(w), tL(w), pc(w) and pr(w), functions of the wage

offer. The requirement of time and money inputs for all final goods guarantees



that the above time and money costs are positivez. The positive time and money
costs for both Consumption and Leisure permit one constraint to dominate if the
agent is unable to substitute between the inputs in the production of any good.
Hence, in the proofs below, the distinctive prediction that technology will
dominate preferences in determining the slope of labor supply curves can only be

made when the wage offer approaches zero or infinity.

2 It is shown under general assumptions in appendix A that when pure leisure and pure
consumption are excluded as possibilities for time allocation that time inputs and money inputs for
consumption and leisure will always be positive. Or, in other words, the limits as w—oo or as

w—30 of to(w), tL(w), pc(W) and pL(w)will be positive.



A Generalized Proof of the Distinctive Features of the Becker Model.
Backward Bend: A proof that labor supply curves will be negatively-sloped for
higher wage levels consists of making the simple observation that, as the wage
gets large, the budget constraint becomes no longer binding. The maximization
problem becomes subject only to the time constraint. Thus, if

lim,__t.(w),t_ (w)>0 then the hours of work supplied to the labor force will be

zero asymptotically. This guarantees that the labor supply curve will bend
backwards at some point if, at any wage level, it was upward sloping.

If lim___t.(w)=0, as is the case when the inputs into the household
production are assumed to be completely substitutable, then, as in the standard
case, we can no longer sign the slope of the labor supply curve when the wage
offer gets large. It depends upon preferences.

Forward Bend: A generalized proof can also be made for when the labor supply
curve will be negatively-sloped as the wage gets small. It requires that U(L, C), is
concave with both L and C normal while UL (0, C)=c and Uc(L, 0)= < so as to

ensure that the first order conditions will hold. To simplify the algebra, the above

average cost equations can be replaced with constants representing their limits:
lim,_, pu(w)=p;, lim,_ tu(w)=t,, lim _,_ pc(W)= p;, & lim,_ tc(W)=1,.
As the wage rate approaches zero, either the budget or time constraint will

dominate the maximization problem. So utility is maximized with respect to
p. L+ p.C=Aor t; L +1.C+H=1. Here we assume that A>0. Since workers

are indifferent to hours worked, ceteris paribus, when the budget constraint



dominates the maximization problem the hours worked will become a slack
variable in the time constraint. This guarantees that ¢; L +¢. C+H=1 as the wage
approaches zero.

If the reservation wage is equal to zero, as is the case when unearned
income is insufficient to consume the entirety of the time endowment in the most
time-intensive activity, ( p, >A), then it follows that a positive level of hours will
be supplied as the wage approaches zero. This indicates that the budget constraint
will dominate as the wage approaches zero. Hence, an increase in the wage, by
increasing income, will increase both Consumption and Leisure since they are

normal goods. However, since the time constraint is necessarily binding, it also

follows that lim aﬁ <0. Otherwise, if the reservation wage, W, is positive

then limw_,wR H=0 and the labor supply curve must necessarily be upward sloping

as it approaches the reservation wage.
If A<O then the proof is similar to the above proof that the labor supply

curve is negatively-sloped for higher wages.



An Investigation of the Properties of Labor Supply Curves with ""Nice'', or
Constant Elasticity of Substitution, Preferences under the Becker Model

It is well established that under homothetic preferences, labor supply
curves in the standard model can be monotonically upward-sloping or backward-
bending. The set of possible labor supply curve shapes, maintaining the
assumption of nice preferences, changes when all consumption requires positive
time and money costs. In this framework, the utility maximization problem

becomes...

E
Maximize [(B-LEV)E L 4 (- B)-cE1)E T e

s.t. L+tc C+H=1

p. L+ C=w H+A

H(B,Aw,p,,t-)=

A-Bw+p,) +B(p, —AA+w-1.)°
A-Bw+p)A+w-t.)+ Bw+p )A+w-1.)°

The parameters tc , pL represent the average time cost of consumption and
the average money cost, or pecuniary price, of leisure, respectively. In the
standard labor supply model, these parameters are set equal to zero.

The features that determine possible shapes when there are positive time
costs to all consumption are the degree of substitutability between Consumption
and Leisure, 0, and whether unearned income, A, is sufficient to provide for
consumption of leisure for the entirety of the time endowment, p.. The impact of

the two factors on the possible shapes of the labor supply curves is examined



below. The thinner curves reflect the case when € =7, the thicker curves, €=.5.
The smooth and discontinuous curves illustrate the respective cases where

A=.6>p_ and A=.2<p.. The other parameters are assigned the values £ =.5,

p]_=.3, tc=.3.

Figure 1
Possible Labor Supply Curve Shapes
With Time Costs of Consumption and Pecuniary Costs of Leisure

Wage
3.5

31
2.5 ¢
2t
1.5 ¢

1t
s

-0.2

e Hours

This graphically demonstrates that, given CES preferences and positive
time and money costs for all utility-producing activities, labor supply curves can
be backward-bending, monotonically downward-sloping, or both backward and
forward-bending. It is proved in appendix B that this exhausts the possibilities.
It should be noted that while it has been proven that labor supply curves will be
negatively-sloped for lower wages when unearmned income is lower than the cost

of consuming Leisure for the entirety of their time endowment, this does not



imply its converse. This still depends upon the relative strengths of the
substitution and income effects’.
An Investigation of the Comparative Statics for Labor Supply

The economic significance of the predictions depend on both the
implications for economic activity of the existence of negatively-sloped labor
supply curves, and on the proportion of all individuals who are operating on a
negatively-sloped portion of their labor supply curve. This opens up the question
as to how the domain of wage offers corresponding to the upward-sloping portion
of the labor-supply curve is affected by changes in unearned income and other
parameters of the problem.

It is easier to look at how the exogenous parameters affect the bends in the
labor supply curve since, as shown in the last section, a CES preferences and
constant time and money costs of consumption* limit the number of bends in
labor supply curve to at most two. It can be shown that an increase (decrease) in
unearned income will augment (diminish) the range of wages for which the labor
supply curve is upward sloping by both lowering (raising) the wage level at which
the labor supply curve bends forward and raising (lowering) the level at which it
bends backwards. It is also proven that a decrease (increase) in the pecuniary
price of leisure will have the exact same qualitative effect as an increase

(decrease) in unearned income on the bends in the labor supply curve.

3 However, appendix C proves that the labor supply curve will become positively

sloped for lower wages as unearned income rises.

4 The constant costs of consumption simplification, relative to the more general framework
presented earlier, is necessary since the algebraic proofs given in appendix D are quite
complicated.
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Additional effects proven are that if leisure and consumption are
substitutable that a decrease in the time cost of consumption, or a change in
preferences toward money-intensive consumption for individuals with a
preference for leisure, will act to lower the wage level at which the labor supply
curve bends forward. No additional discernible effects on the shape of the labor
supply curve are noticeable for these parameters.

Relevance of the Model

It may be argued that this model is not relevant to developed countries. It
may not be relevant to situations where the majority of the population has some
access to a safety net as a source of unearned income or relatively few worker's
potential income exceeds the amount needed to purchase the optimal bundle of
goods given their time endowment. In which case, the model's implications are
not different from standard theory. To say that an individual's labor supply curve
will bend backwards or forwards at some point does not imply that it will do so at
observed wage levels. Hence, the above theory's empirical relevance depends
upon the breadth and depth of potential resources available to workers; whether or
not workers are able to make viable exit threats.

Clearly, in developed countries today, workers are more likely to have
viable exit threats. However, in the past, there have been situations that may have
been better characterized by the above theory than by the standard theory. If
Economics aspires to explain economic behavior with generality then it should be

able to explain diverse forms of economic behavior that occur over time, without
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resorting to explanations involving differences in tastes. Becker's generalization
of labor suppfy appears to make this possible.
A Reinterpretation of Classical Models of Labor Supply

A way to verify whether the model helps to explain past behavior is
through the observations of past economists. This assumes that the informal
observations of economists back then were descriptively accurate of the exigent
labor market realities of their day. In England, both Classical and Mercantilist
Economists often described labor supply behavior as having a negatively
correlation between wages and hours of work. Mercantilist used this empirical
regularity to justify the policy of keeping wages low. For Classical Economists,
negatively-sloped labor supply curves may have underlay the Wage Fund model.
The Wage Fund model postulates that a set amount of money is allocated to
laborers at large and that individual wage levels were inversely proportional to the
number of workers. In other words, population was the operative factor in the
variation of aggregate labor supply and there was a very low level of dispersion in
the worker wage distribution.

These‘two stylized facts could be attributed to negatively-sloped labor
supply behavior since it could make a worker/family willing to work as many
hours as physically possible at their given wage offers. Hence, it would take a
reduction in population to restrict aggregate labor supply and increase wages and
an increase in population would cause a reduction in wages. Similarly, a potential

over-supply of labor relative to labor demand could reduce wage dispersion
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through competition among workers, making the concept of a single “wage” for
labor used in Classical Economics empirically feasible.
Additional Predictions of the Model

However, as was perhaps misunderstood in the past, negatively-sloped
labor supply curves did not characterize a permanent feature of labor market
behavior. The time-allocation model implies that a change in labor supply
behavior over time need not be attributed to changes in tastes. Instead, it may be
that workers became able to "afford" a positive reservation wage. But, the model
also predicts that positively-sloped labor supply behavior is not a permanent trait
of workers. A significant shock to the value of workers’ unearned assets, not
unlike what occurred during the Great Depression, or a decline in the real
earnings of lower skilled workers may induce a reversion to negatively-sloped
labor supply behavior. Although, the institutionalization of governmental
transfers to workers strongly reduces the likelihood that a similar reversion to
negative labor-supply curve behavior will take place. The ways in which labor
supply behavior can change illustrates how the applicability of the model depends
on both the available technology for consumption and the distribution of wealth.

The model makes additional predictions. One prediction is that, even if the
majority of a population's labor-supply curves are locally, upward sloping, there
still may remain a portion of the population with negatively-sloped labor-supply
curve behavior. Another prediction is that' access to government programs,

social networks and personal equity help to smooth labor market operations by

5 This prediction takes as given that everything takes both time and money (or access to
purchasable resources).
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ensuring that workers have a positive reservation wage. Finally, the model
predicts that a rise in workers’ wages and access to additional forms of wealth
over time should necessitate an evolution of labor market institutions. In the past,
reductions in competition between workers through labor market institutions, such
as workweek restrictions, minimum wages dr unions, may have been socially
justifiable given the negatively-sloped labor-supply curve behavior of workers.
However, as more workers came to exercise a more viable exit threat by virtue of
their ability to afford to search for a better job or to choose not to work for a
period, the model predicts that the need for these institutions would decline.

How Would One Test this Theory against the Standard Theory?

The chief testable implication here for labor supply® is whether an increase
in an individual's wage may move her/his labor supply behavior from being well
characterized by negatively-sloped to positively sloped labor supply curves.
Hence, an ideal test would measure how a substantial change in the return to work
affects the slope of an individual's labor supply curve in response to a change in
their wage. This could be estimated by measuring the Marginal Rate of
Substitution between Income and Leisure before and after an exogenous change
in tax policy or social program. An independent measurement of the MRS was
introduced by L. F. Dunn (1979), based on a comparison across individuals of
how much they would be willing to give up in terms of income and time for a

small benefit that they currently did not receive. With data of this sort, it would

¢ As remarked earlier, Becker's generalization contains the same predictions as the standard theory
when complete substitutability is possible.



be possible to observe whether the increase in wage affected a shift toward
positively sloped labor supply behavior.

Alternatively, if nonparametric analysis was employed to estimate labor
supply curves, then the finding of a forward bend, like that found in Atkinson et al
(1981), Hurd (1976) and Kurz et al (1974), could be seen as support for Becker's
generalization of labor supply. Unfortunately, as pointed out by Heckman
(1993), serious, non-classical measurement error in reported weeks and hours
worked bias the measurement of aggregate labor supply elasticities. If the
influence of measurement error was reduced, then one could conceivably test for
regularities in how labor supply elasticities may change with changing
circumstances. Assuming that intertemporal considerations do not weigh too
heavily on current labor supply, it would be expected that the elasticity of labor
supply would be pro-cyclical, owing to the instrumentally, exogenous variation in
unearned income.

Conclusion
This paper demonstrates that Becker’s generalization of the standard labor

supply modelqgenuinely expanded the set of analytical possibilities for labor
supply behavior. It shows that if there are limitations to the extent to which time
and money can be substituted for each other in production of final consumption
goods then negatively-sloped labor supply behavior can be induced by the
diminution of ability to transfer between time and money inputs. This is shown to
be true regardless of the form of preferences. It demonstrates how the standard
theory depends critically upon the assumption that time and money are

completely substitutable for each other.
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Appendix A

The assumption that time cannot be completely substitutable for money and
money cannot be completely substitutable for time implies that there will
always be a positive money and time costs for all production for final
consumption.

The quantity of final output for Consumption or Leisure, C or L, is a function of

time and money inputs, 7.,M.,7, ,M,. The money-time ratios available for

duction th & Mc &~ and & ML &, . Inthe standard
pro uction then are S —==< an < < . In the standara,
C, ST =°C, ™ oL =T, =°L,

Cobb-Douglass-style production functions, ‘};C € Ll = 0 (as is the case with pure
1
leisure) and 5C ,§; = (asis the case with pure consumption). The more
2 M

general form of production functions considered here allows

é~ ¢~ &, &, tobe any positive real numbers where £~ <&, and
o) C2 L°>L, C C2

& Ll <é I The case associated with leontief production technology is where
2
§C = ;’C and le = §L . Based on the assumption that C(T¢, Mc), L(Ty, ML)
1 2 2

are homothetic, we can rewrite the euler's conditions as...

La tu(W)+Lum pu(w)=gL(w), Ci te(w) + Co pce(wW)=gc(W)
where L, Ly, C,, C,, are the partial derivatives of the leisure and consumption
production functions and tc(w), tL(w), pc(w) and p.(w) are average amounts of
time and money spent producing Consumption and Leisure and g (w), gc(w) are
continuous, positive functions of the wage. If the production functions were
homogenous then gi(w), gc(w) would be positive constants. So long as a

household or individual has the ability to substitute further between money and
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time in the production of final goods, the average inputs will adjust themselves for
. M C .
a change in the wage. Butif — =¢~ and £~ <, the production
Te "G "G

function,(C in this case), will be locally characterized with partial derivatives,
Cu=0 and C>0. By combining these partial derivatives with the above Euler

Conditions, it is trivial to show that the average time cost of consumption, tc(w),
) M
will always be positive. Similarly, if —TL— B 511 and £; >0, the production
L 1

function, (L in this case), will be locally characterized with partial derivatives,
Ly>0 and L;=0. As before, there will always be a positive pecuniary cost of
leisure. This implies that there will remain positive pecuniary costs to leisure and
consumption, pL(w),pc(w) >0, as the wage approaches zero, assuming some
production is still possible or A>0. It also implies that there will remain time

costs to any consumption, tc(w), t.(w)>0, as the wage approaches infinity.
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Appendix B
Labor Supply Curves under Constant Elasticity of Substitution Preferences
with fixed time costs for Consumption and money costs for Leisure will have
at most 2 local optimas or bends.
To establish that the taxonomy of shapes for labor supply curves is exhaustively

examined in this paper, we look at how many bends can exist for a labor supply

curve. To study these bends, we solve for the equilibrium hours supplied...

(A-B)w+p ) +B(p, —AA+w-1.) .
(I=-B)w+p ) A+w-t )+ pw+p )1 +w 1)

(1) H(ﬂ’A)w’pL’tC)=

By differentiating equation 1 with respect to wage and setting the slope equal to
zero and simplifying by removing terms such as the denominator of equation 1

and multiplying both sides by -1, it can be established that

l+w-t 1 -
25, - k67 + A

w+p,
)2 g C(l+w-t
L C
w 1TPLle 4 M A
w+p, l+w-tC w+p; l-pL-IC

)€ -

2

1-py 10 )e:

is the algebraic expression for the existence of “bends” in the labor supply curve.

1+w-t
To simplify the above expression even further, we substitute u=7,+—pz into the

_ !
3) %B-(pL - A +%1Cu—€ +e(TC—(A—pL)-u)—
(6-DO-(4-p,))=0

expression to get...
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It is important to recognize in the above expression that I/pL >u>1n- for

(n—-t.)
all o>w>0, and that Q- _C” <0 Since the left hand side of equation three

allows us to detect whether the labor supply curve will have local minima or not.
Or, whether or not the labor supply curve will bend or change its direction for a
change in the wage offer. If the left-hand side of equation 3 is always negative
then the labor supply curve will be monotonically negatively sloped. The left-
hand side can be guaranteed to be negative, since u>0, if unearned income is

insufficient to cover the cost of consuming leisure all day long, or 4 - p 1. <0, and

consumption and leisure are not strong substitutes, or £ —1<0. Alternatively, the
potential number of bends in the labor supply curve can be limited to one or two if
the second or third derivative of equation 1 is signable for all values of w. This
can also be proven with the first and second derivatives of the right hand side of
equation 3 since the terms removed were all positive and our interest is only in the
signs of the derivatives for the labor supply curves.

IfA-p 1 >0 then the first derivative of the expression on the left-hand

side of equation 3

_ {
4 5(1_{;'0(!’[‘ - Ayt —l—ﬂﬁl(,u—“:_l —(%+A-pL))
u

is always negative. This signifies that there can be at most one bend in the labor

supply curve if there is sufficient unearned income to consume leisure for the

entirety of the time endowment.
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If A- rr <0 and >1, the case when <I was handled earlier, then the

first derivative of equation 4,

t
() s((s-l)i(pL — A2 +(g+1)ﬁzcu‘€'2 +2-5)

1-5 B w3

is always positive. This implies a maximum of two bends in the labor supply
curve when there is not sufficient unearned income to consume leisure for the
entirety of the time endowment and consumption and leisure are substitutable.

This rules out the possibility of more than two bends existing in a labor
supply curve. The existence of positive time costs to all consumption guarantees
that a labor supply curve will be negatively-sloped as the wage offer gets large.
This, in conjunction with the maximum of two bends, ensures the basic shapes a

labor supply curve can take.
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Appendix C
An Increase in Unearned Income will eventually make Labor Supply Curves
Positively-Sloped for Low Wages.

The main proof showed that if unearned income is insufficient to provide
for spending the entirety of the time endowment in consuming the most time-
intensive bundle of goods available that labor supply will be negatively sloped as
the wage approaches zero. The converse of this is not true. If consumption and
leisure are not substitutable, or -1<0, then the labor supply curve can still be
monotonically decreasing even when unearned income, A, is greater than the cost
of leisure, p.. However, it can still be shown that increasing unearned income
does eventually make the labor supply curve positively sloped for some lower
wage offers.

If we look at the numerator of the first derivative of labor the labor supply

equation,

B2y - A (+we1 )2 (1= )2 s (w p )+ B ).
1) (w+pL)€(1+w-tC)£ -(l—le(,)-

(¥ "Pilc, ae 1P
w+le+w-tC wtp, l—thC

then, since the denominator is always positive and independent of unearned
income, we can proof the above by showing that for when w—0 there exists an A
where the above will be positive, or there there exists an A where...

_ﬂz(pL _A)-(I“ﬂ)Z’Cpng +

) (A-2p )t~ >0
BA-Pp,e(-p, -1.)-(AE -1+ L C
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In the above, the second two terms that are negative do not include A. The

remaining terms are increasing linearly in A. Since the negative terms are finite,
then there will exist an A4 > p, so that the labor supply curve will be positively

sloped for very low wages.
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Appendix D
The Comparative Statics of how the Exogenous Parameters affect the Shape
of Labor Supply Curves.

Let w;, be the wage at which the labor-supply curve bends backwards, or
shifts from positively sloped to negatively sloped as the wage increases, and wg be
the wage where the curve bends forward, or similarly shifts from negatively
sloped to positively sloped.

Based on the previous proof, we know that both bends will exist when -1

and p, — A>0. Thus, we need to be able to differentiate between the two bends.

This can be done by examining the second order conditions or by totally
- . . ? . . .
differentiating the above first order condition with respect to wage.

Doing this gives us...

8-(_L(A—pL)-u£—IQ'i+l—_—'g1Cu —+

o 7 v b
“ &y (4-py) )

(u-t 2
, or after substituting in for o _ -—C),
ow 1=ppi-

(=Pt A B)etu=102(A-p P +(1-Pcu™176)

@ - =PYB0-p, 1)

Since wy, is a local maximum, the second derivative should be positive and
(A4- Py B+(0-)- Ic- w€ 50 Whereas, since wris a local minimum,
(A-p L B+(A-p)-1- # 7" <0. These inequalities permit us to distinguish

between the two bends in the following proofs of the comparative statics effects

of changes in exogenous parameters.
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Here we totally differentiate the first-order condition with respect to A to find

owy Oy
b} aA .
o T:ﬂ?’us—sl—_ﬂﬁ(pL—A)ug lg’—’--ﬂ+a—'—ﬂétcu e—l%%ﬁ y
'Conow dw _
+£(uzawaA+(A pL)a‘ 6A —u)+(l e)tC
or
o BB+~ Be-u-(-B)e-Di) /2

Q) - .
A (-up +u8B)-£((A-py ‘/3+(1—/3)-rc = 27E)

The numerator will be negative since the second term in the parenthesis, (1-)

u, is greater than the third term (1-8) ( -1) tc and g:")<0 Then, since

u—upf +u® >0, we can sign the derivative by signing

3) (A—pL)u_lﬂ+(1—ﬂ)-tC-u—z-g.

Since equation 3 will be positive for wy and negative for wg by the second order

ow

oW _f
conditions, it follows that ——2 >0 and <0.
0A oA

Qualitatively, this implies that the length of the portion of the labor-supply
curve that is upward-sloping is positively related to the level of unearned income.
Even if tc, pL are set equal to zero this still holds true for the backward bend.

That is labor supply curves will still bend backwards at higher wage levels when
an individual's unearned income is increased. This indicates that the elasticity of

labor supply can vary with exogenous changes in wealth.



Now we totally differentiate the first-order condition with respect to py, to find

o, Mg

LIALTE

B_e_. B e-lou ow 1B,  -e-10u ow
_m.u —Em(pL—A)H -a—:ﬁap—‘l‘-i'é'TtCH EW(-GE
o,

Couow  q_p )Coudw _ -
-f»e(u2 ow Ty +(4 pL)awapL u)+(1-é&)yer

=0

or

£ on
@ o - BB+ (- Pe-u-(1-B)e-Dip) 2
43 (u—uﬂ+ugﬂ)-£((A-pL)u_lﬂ+(l-ﬂ)-tC-u-z-g)

The above expression is the opposite of the partial derivative with respect to
unearned income. This gives the implication that changes in the pecuniary price
of leisure has a similar, but opposite, effect to changes in unearned income.
Hence, anything that affects increases the price of leisure, or the minimum cost of
living, would have a similar impact for labor supply as a drop in unearned

income.
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My,

Now we totally differentiate the first-order condition with respect to tc to find a0
C
ow
>
C
B e-lou ow 1-B -e, 1B,  -c-15u ow
- —A L - — 1t oL
o em—(pL Yu B I i u ° +e B c! W@IC 3
p . =
s(GAI (g p YLDyl (1-g)A-p;)
u C C
or
@ 2 =B =Py - poeu”  ple-(A-p NI S

Oc  (w-up+utpB)-e((A —p T p--py a6
If A- Py <0, then the second term in the denominator is negative and the
numerator and the first term in the denominator only need to be signed. If

u —upf +u® B >0 which is more likely to be the case for the forward bend then
the numerator can be signed since p u™'> (1-B)u~ € and the numerator would be
lessthan B-u™' = B-c-u™' + (e - 1)(A-p,) <0 if >1.

Then, since % <0, we have four negatives which makes a positive.

Hence a decrease in the time cost of consumption, when consumption and leisure
are substitutable, will make the wage level at which labor supply becomes
positively sloped become lower.

The rest of the cases do not show any predictions that are independent of
tastes. There does no appear to be a clear impact on the point at which a labor

supply curve bends backwards by a change in the time cost of consumption.
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Now we totally differentiate the first-order condition with respect to S to find

oy Xy
0B’ op -
(l_ﬂ)z(pL—A)u aT%(pL—A)ug lgxg‘[;’+_ﬂc_‘" €4 .
) =0
1- -1 v v)
el BB (ng'»f'?ﬂ (v -5
or
2 2e ;2 2 ou
@ . uS(A=-pp = BT+ Q0=-p)"-10) 20

P a-ppw-up-utp)-e((A- p,)u”"ﬂ (1-8)10)

If we assume that u>1 and $>1/2 and >1 this represents the forward bend
occurring for the lower range of wages among individuals with a preference for
leisure but a fair amount of substitutability between leisure and consumption.

Based on these assumptions we can show that the denominator is positive since
u—uf —u f<0. However, for the forward bend

a- ﬂ)tC < u£+1ﬂ -(py — A)and so it follows that the term in the
‘ 2e 2 2 .
numerator, (4 - Py e - +(1-p) -tC is less than
_ 2 p2 _m2. E+lp. _
(4 pL)u BT+(1-p) tot yij (pL A) or

B-(p, - AwE - py-uf"1p).
Given the assumptions made earlier, the above upper bound can be shown to be

negative.
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Thus, the numerator will also be positive and for this particular case, the
wage for which the labor supply curve bends forward will decline with a shift in
preferences toward less time-intensive consumption. Qualitatively, this implies
that leisure-loving, low-wage individuals who behave consistently with locally
negatively-sloped labor supply curves may be induced to change their behavior if
their preferenceé are altered to favor more money-intensive consumption.

Otherwise, there does not appear to be any obvious impact of a change in

preferences on the shape of the labor supply curve.
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PAPER 2
On the Measurement and Explanation of Recent Changes in the Male Marriage

Earnings Differential

L Introduction

Korenman and Blackburn (1994) claim that the Male Marriage Earnings
Differential (MMED)’ declined by ten-percentage points between the years 1967
and 1988%. This goes against the Goldin (1990, p.102)’s claim that the MMED
has remained "virtually stable" over time. However, inasmuch the causal
explanations for the MMED include increased productivity from being married,
selection into marriage based on earnings ability’, and employer discrimination,
one would expect changing patterns in the division of labor in the household and
marital selection to impact the MMED. The ten percentage point decline in the
MMED, according to Korenman and Blackburn, should allow for us to test
between the specialization and selection explanations for the existence of the
MMED. But their time series analysis is unfortunately flawed since there is a
significant discontinuity in their MMED series. One very likely explanation for
the discontinuity is that the Pre-1976 imputation (or "hot decking") procedures
bias the earlier estimates of the MMED upwards. This data problem leaves the

question of whether the MMED fell unanswered.

’ The Male Marriage Eamings Differential (MMED) is the adjusted average difference in earnings
between married and never-married males. Korenman and Neumark (1991) describe the MMED
as being in the 10-40 percent range and argue that it accounts for about one-third of estimated
nder-based wage discrimination in the United States (e.g. Neumark 1988).
Korenman and Blackbum’s claim is based on their successive, cross sectional estimates of the
MMED for white males between 25-54 from the March Current Population Survey (CPS).
® This also includes personal characteristics valued both in the labor and marriage market.
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Fortunately, a flaw in the earlier imputation procedures is identifiable and
correctable. It causes a number of males with unusually low earnings levels to
appear among never married, full-time/full-year workers, thereby generating
outliers. To remove the outliers’ influence, the paper proposes an innovative form
of a trimmed mean regression designed especially for multivariate regressions.
The process of trimming the mean provides an alternative MMED series for the
year 1967-1996.

The trimmed MMED series permits a reexamination of Korenman and
Blackburn’s time series regression. One can tell whether changing patterns in
marital status demographics'® and married female labor force
participation(MFLFPR) are correlated with the MMED. The paper finds a
significant correlation between both marital selection and MFLFPR statistics and
the trimmed MMED for the years 1967-1988. Consistent with the specialization
hypothesis, there is a negative correlation between the married female labor force
participation rate (MFLFPR) and the MMED. However, contrary to the
expectations of Korenman and Blackburn (1994), a decline in the percentage of
males ever married in the sample raises the MMED. Similarly, the rise in the
percentage of divorced/separated males in the sample is correlated with an
increase in the MMED. The joint movement of the MFLFPR and the marriage
demographic statistics tend to cancel out each other’s influence on the MMED.

Thus, while the MMED may not be immutable to the changing division of labor

19 Percent ever married and divorced/separated among the males included in the trimmed MMED
sample.
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in the household'!, the countervailing influence of changing patterns in marital

selection help to make the MMED appear “virtually stable.”

' The regression predicts that the MMED in 1988 and beyond is due mostly to selection.
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IL Review and Replication of the Korenman and Blackburn Findings.

Korenman and Blackburn investigate the MMED using two data sources,
the March Current Population Surveys (CPS) and the 1970 and 1980 Censuses.
The ten-percentage point decline in the MMED is based on a comparison of the
cross-sectional MMED from the 1968 and 1989 March CPS data sets. The
samples used to construct the earnings differentials are all twenty-two March CPS
data sets collected from the years 1967-1988. The samples consist of white, full-
time/full-year workers between the ages 25 and 54. Korenman and Blackburn‘s
dependent var‘iable is the log of earnings from last year divided by 2080. To
establish the decline over time, Korenman and Blackburn present a series of
figures with the smoothed estimates of the MMEDs and DSEDs'? for black and
white males'®. The smoothed series in Figure 1 typifies the smoothed series
Korenman and Blackburn(1994) show. The smoothed series all show a
downward trend.

Figure 1 shows the closeness of the replication to the original MMED
series'*. Table 1 confirms the closeness of the fit. The reported mean and
standard deviation of the original series are .216 and .034. The corresponding
statistics for tﬁe replication are .213 and .032. At the bottom of Table 1, a

regression of Korenman and Blackburn’s MMED series on the replication series

'2 DSED is Divorced/Separated Eamings Differential.
13 Their series include both raw and controlled MMED and DSEDs. Raw eamings differential
include only age dummies along with marital status controls. They smooth with a running three-
Y‘mr average.

See Appendix 1 for notes on sample construction of the replication series.
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shows that the replication differentials accurately predict Korenman and
Blackburn’s differentials with a R? very close to one.

Korenman and Blackburn try to construct consistent measure of the
MMED for each year of data'® that would accurately reflect the variation over
time. But, since changes in marital selection and the married female labor force
participation occur gradually'®, one would expect the same to be true for the
MMED series. Hence, a way to judge whether a series is consistent is by its
continuity. A. discontinuity in a coefficient series, or an outlier, could indicate
that some important differences in the data collection procedures still remain.

Figure 2 shows the importance in looking for discontinuities in any
coefficient series. The alternative smoothed series'’ assumes a discontinuity
between the 1974 and 1975 years of the survey'®. The assumption of a
discontinuity appears accurate given the semi-smoothed and non-smoothed series’
agreement for these two years. The MMED declines by seven percentage points
between the yéars 1974 and 1975. The discontinuity in the series suggests that
some differences remain between the pre-1976 and the post-1976 March CPS data

sets'’.

'3'To do this, Korenman and Blackbumn restrict the sample for each year to males employed full-
time/full-year during the preceding year. This is necessary since, for the 1968-1975 March CPS
data sets, the hours and weeks worked last year are not recorded. Thus, the standard CPS wage
cannot used as a dependent variable.

16 See figure 7 for a depiction of the changes in the MFLFPR and the percentages ever married and
divorced/separated in the sample. A significant exception to this is in the year 1981 during a
short, yet severe recession.

'7 See appendix 2 for details of how the alternative series is constructed.

'® As reported in the 1975 and 1976 March CPS data sets.

'” One way to check whether the discontinuity is likely to be due to differences across the data sets
is by checking whether the discontinuity is robust across additional series of coefficients from the
same set of regressions. In figures 3-4, similar discontinuities between 1974 and 1975 appear to
be present in both the higher education dummy-variable coefficient series and the white-collar
occupation dummy-variable series. Curiously. the higher education coefficients seem to rise. This
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III. Explaining the Shift: The Misclassification Problem

As it so happens, the March CPS imputation procedures underwent some
important changes between 1975 and 1976. According to Ed Welniak (1990),
before the 1976 March CPS, the CPS imputation procedures did not use
education, marital status, current labor force status of self and spouse, number of
children, region, and type of residence to impute missing earnings, work .
experience, and longest job information. Instead, the early CPS imputatior-l
procedures look only at a person’s relationship to the head of the household,
gender, race and age. Also, early CPS imputation procedures impute only those
characteristics respondents do not report. A respondent who reports his earnings
from last year but not how many hours or weeks he worked last year would keep
his original earnings while being assigned a work history. To keep original
information allows for inconsistencies in a respondent’s work history. From the
1976 March CPS on, more attention was given to ensure consistency between
earnings and work history®’.

If the changes in the imputation procedures were behind the discontinuity
in the MMED series, with the later imputation procedures being more accurate,
then the earlier imputation procedure would have biased the MMED upwards. An

upward bias is not consistent with the omission of marital status in earnings

seems to suggest that the outlier low observations biasing the MMED upwards is concentrated
among never married males with higher levels of education. These could be “over-educated”
males who are unable to find full-time/full-vear employment.

% Based on the description of the early imputation procedure by Spiers and Knott(1969), it seems
like Earnings-Work Consistency Edits were designed to ensure that non-workers with no income
were not classified as employed. Also a post eamings imputation consistency edit was only run
for persons who had at least one type of earnings imputed. This means that part-time, or part-year
workers who reported all of their income but not their work-status could be assigned a full-time,
full-year work-status but keep their true work-status.

‘)
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imputation in the early imputation procedures since the omission of marital status
from the imputation of earnings would bias the MMED downwards®'. The
omission of marital status is compensated some by the inclusion of headship
status in the imputation procedures, since, for males, marital status and household
headship are strongly correlated’?. Among the data collection changes, the
possibility of inconsistency of information between work-status and earnings
(from here on referred to as misclassification with inconsistent information) is
more likely to contribute to the upward bias in the MMED.

The impact of misclassification with inconsistent information on the
MMED can e?sily be modeled with a simple equation. To simplify the analysis,
marital status‘and employment status can be reduced to two groups each”. Let

M represent whether an individual is married. Let I, represent those

misclassified as full-time with earnings that reflect their true work-status.
Similarly, the MMED can be assumed to not differ by employment status**. With
these assumptions, the log-earnings equation, conditional upon being classified as

a full-time worker, become,

%! This sort of bias reflects the findings of much recent work on imputation, such as Lillard et al.
(1986) and Hirsch and Schumacher (2000). These papers focus on how earnings imputation can
bias the coefficients on characteristics that were excluded from the “Hot-Decking” procedures.

Z One can test the correlation with simple summaries for each year of the 1970-1975 March CPS
data sets of the percentages classified as head of household by marital status and whether or not
full-time/full-year employed. The summary shows that for never married males from three to five
percent of part-year or part-time in the sample are heads and eight to ten percent of full-time/full-
year workers are heads. For married males in the sample, ninety-seven percent of part-time or
part-year males are heads and ninety-nine percent of full-time/full-year males are heads. Thus,
regardless of work-status, marital status is highly correlated with headship of household.

 The divorced/separated category is excluded here and part-time or part-year workers are
grouped as "part-time” workers with full-time/full-year workers referred to as *“full-time” workers.
These simplifications do not affect the analysis of the direction of the bias to the MMED.

24 This removes the necessity of lookingat M - I _ ..
. - 1 p s

36



The source of the bias to the MMED here is an omitted variables problem.
Because one cannot distinguish whether an individual’s work-history is imputed
in the earlier March CPS data sets since record was not kept of this information, a

restriction of the sample to individuals classified as full-time introduces into the
regression outliers. The bias to the estimate of MMED, S, , 2% from the omission

F1 i Cov(Ip,M) o e since individuals wh
of I is a, ~Var M The bias is positive since individuals whose true status

is part-time tend to have lower incomes, or a, <0, and the omitted variable, I,
is negatively correlated with marital status, M.

IV. An Empirical Examination of the Impact of Misclassification with
Inconsistent Information.

The difficulty in directly examining the impact of misclassification.

Ideally, one would want to examine those individuals whose work-status
had been imputed as full-time/full-year and verify the consistency of their
reported earnings. However, this is made impossible by virtue of the fact that,
prior to the 1988 March CPS, records were not kept of whether or not hours or
weeks last year was reported. As such, one cannot attempt to solve the upward
bias by omitting all observations whose work-status was imputed. Starting with
the 1976 Marc;h CPS, earnings are imputed when work-status is not reported. The

Census bureau did not retain records of the original reported earnings until the

¥ Estimates of population parameters are distinguished from the population parameters with a
carrot hat in this paper.

% The higher incidence of misclassified never married individuals with inconsistent information is
due to the significant negative correlation between marital status and an individual’s likelihood to
be part-time/part-year. As shown in table 3, the odds-ratio between married and never married
male workers being classified as full-time/full-year is five to four for the years 1976-1979.
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1988 March CPS. However, inasmuch as there may be changes over time in
patterns of non-reporting between 1974 and 1987 and it is difficult to get records
of reported incomes of non-reporters of work-status, it is difficult to replicate the
impact of the earlier imputation procedure. Because of this, one must consider
the circumstantial evidence for misclassification with inconsistent information.
Predicted Log-Earnings Lev?ls by Marital Status

There are other implications of the misclassification of work-history
besides imparting an upward bias to the MMED. These implications are
potentially verifiable empirically. The predicted earnings for both married and

never married workers classified as full-time/full-year®” should be lower than their

- -

true values or.l BOf < /30f, BOf +f . However, the bias to

<B, . +B

1f ~0f 1f

never-married workers’ earnings should be more negative, or

Bor —Por <Pog+Byg—(Bor+Brg).

However, complications do exist in verifying whether earnings levels are
depressed in a given set of years. A marital status group’s earnings change from
year to year along with other individual characteristics that help to determine
earnings levels. Changes in personal characteristics can be controlled for, but one
cannot say with certainty whether variation in an unstable mean is natural or
unnatural. The extent of the bias must be sizeable relative to the normal changes
in the means. Predicting annual log-earnings levels with the mean values of

personal characteristics for a particular year?® controls for year-to-year variation

7’ The predicted earnings for never married and married males, in this simplified example, are
respectively the intercept and the intercept plus the MMED.
2 Here the year of survey 1975 is used.

38



in personal characteristics. Figure 5 shows the predicted mean log-earnings levels
for married and never married individuals for the years 1969-1978. A comparison
betvu}een 1974 and 1975 shows how the predicted log-earnings for never married
males rose from 2.30 to 2.32, and for married males, fell from 2.62 to 2.59. One
can also compare the predicted means for 1969 and 1970.”° Here, the predicted
mean for never-married males fell from 2.36 to 2.32 while for married males it is
constant at 2.36.

To measure the significance of these changes, the predicted mean log-
earnings are first differenced for both series for the years 1969-1978. The median
statistics for the change in predicted log-earnings for never married and married
males a?e .006(.010) and .007(.0164), respectively*®. Based on these statistics,
the two and four percentage point declines in the predicted log- earnings for never
married males appear to differ significantly from the normal variation in the
means. However, the changes for married males are not even close to being

significantly negative. From this, the upward bias to the MMED appears to be

 The significant difference between the MMED in 1969 and surrounding years, as shown in the
first column of Table 2-A. suggests that there may be significantly lower levels of
misclassification with inconsistent information in this vear. This is confirmed by the absence of a
significant difference from between the timmed MMED for 1969 and the surrounding years,
shown in figure 10. It is also shown by the less negative skew of the residual distribution for this
year relative to the surrounding vears. as shown in figure 7. The U S Census Bureau reports that,
“The presence of the Census outreach programs have a definite positive impact on the response
rates to CPS and the March supplement. One surmises that this is because people think that they
are answering the decennial census when it is the CPS instead.” Table 2-C shows that the Basic
and March supplement non-response rates were significantly lower around the time of the
decennial censuses. The improvement in the response rate to both Basic CPS questions and
March Supplements has a strong impact on the March CPS since the March Supplement is only
collected from households interviewed with the basic survey. Hence. one can expect the data sets
from the March-CPS decennial surveys to have a higher overall response rate and to contain more
accurate information than otherwise would have been imputed. \

% These are estimated using a median regression that includes only a constant.
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due to a disproportionate reduction in the mean log-earnings of never married
males.
Predicted Skew of Earnings Distribution Residuals by Marital Status

Howe\'/er, the misclassification of work-status with inconsistent
information should affect more than the means of the married and never-married
earnings distributions. An outlier’s impact on a distribution is picked up better by
the skew statistic. The skew is a statistic’’ commonly used by engineers and
statisticians to help identify the presence of outliers. A skew of zero occurs when
the distribution is symmetric. A negative skew occurs when a distribution
contains a large number of unusually low observations. Averaging over the cube
of the t-statistic makes the skew statistics more sensitive to outliers. The
sensitivity to {)utliers makes skew statistics more useful than the predicted means
in identifying the influence of misclassification in a distribution. The bias to the

skew statistic should be more dramatic than the bias to the predicted means®’.

3 .

N
- : o Xi—H; PP
%' The skew statistic for a sample is defined as ¥ ( —‘7\£i) n . A distribution’s skew

i=l ,
Si

is E[C—£)°).

g
32 A simple example illustrates the skew's appropriateness for analyzing the impact of
misclassification with inconsistent information. Assume the true distribution of log-earnings
conditional on employment and marital status is normal. Then. when full-time status is wrongly
imputed, the log-eamings distribution conditional on being classified as full-time/full-year would
become a mixed normal distribution. The qualitative implications of misclassification on the
conditional, on marital status, means and skews of a distribution are robust to what was the initial,
true distribution. The assumption of normality is made here for expositional purposes. Figure 6
depicts the distributional consequences of mixing two normal distributions. The more part-time
workers misclassified as full-time, the more negative, or less symmetric the distribution’s skew
becomes. :
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The skew statistic for the residuals of a median regression has the most
potential for reflecting the influence of outliers®®. The skew of the residual
distribution can be estimated with the average value of the cube of residual test-
statistic*®. The changes in the skew of the married and never-married
distributions between 1967 and 1985 are shown in Figure 7. Consistent with the
misclassification story, the skew for never married males is extremely more
ﬁegative prior to 1975 than after 1975. There is no readily apparent discontinuity
in the skew for married males. One discrepancy with expectations is that the
skew for never-married males in 1975 is also unusually negative. However, in
that the MMED for 1975 is comparable to the following years, it is likely that
something else in 1975 is affecting the skew™.

A way to statistically verify that there is a discontinuity in the skew series
is by first differencing both the married and never married series®*. The median
statistics for the changes in the skew series are -.24 (.26) and .28 (.81) for married
and never married, respectively as measured by a median regression. The
changes in skew between 1974 and 1976 are -.70 and 4.74 for the married and
never married series. A test-statistic for whether the first difference for never-
married males is significant is (4.74-.28)/.81=5.5. The same statistic for married

males is (-.70-.24)/.26=-1.76. As such, while the reduction in the negative skew

% A median regression minimizes the sum of the absolute value of the difference between the
observations of the dependent variable and its values as predicted by the independent variables.
While the mean regression is more efficient so long as the data is well behaved, the median
regression will be more robust to the presence of “outliers”. Qutliers, here, are taken to be
observations whose values differ from expected values severely because of measurement error.
*Dividing the residual by a robust measure of its standard error forms the residual test-statistic.
3 Additional evidence on the source of this discrepancy and why the trimmed MMED for 1975 is
considered an outlier is given in appendix 3.

% Here, the years 1969 and 1975 are omitted.
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for never married is certainly significant, the change in the skew for married
males is in the wrong direction. The skew series is consistent with some never
married full-time/full-year workers with unusually low earnings being behind the
lower mean predicted earnings levels for never married males before 1975%.
Probability of Classification as Full-Time/Full-Year by Marital Status

A direct check for the impact of imputation procedures on work-status
misclassiﬁcation is to compare the predicted probability of being classified full-
time/ﬁxll-year‘by marital status across time. One can predict the probabilities of
being classiﬁe'd full-time/full-year by marital status for each year from 1969-1978
with a linear probability model and a constant set of means of observable
characteristics®®. One would expect to find a discontinuity in the probability
series betwee.r'l the years 1974 and 1975. Figure 8 confirms the existence of the
expected discontinuity. The predicted probability of a never married male worker
being classified full-time/full-year drops by 5.5 percentage points. The predicted
probability of a married male worker being classified full-time/full-year drops by
2.9 percentage points. When the predicted probability of being classified full-
time is first differenced, the median statistics for the first differences are
.001(.018) and -.002(.0116) for the never married and married series. The test-
statistics for the decline in the probability of being classified full-time/full-year

between 1974 and 1975 are then -5.5/1.8=-3.1 and -2.7/1.16=-2.3. By

conventional standards, the first differences for both married and never married

37 A series of predicted mean log-eamings has qualitatively similar implications.
3% The same set of year of survey 1975 means used to make the predictions about the mean log-
eamings.
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males are statistically significant. However, never married workers appear to be
more likely to be misclassified by the earlier imputation procedures.
A Simulation of the Impact of Different Imputation Procedures.

Another simple way to check whether the different imputation procedures
would bias the MMED upwards is with a simulation. Using the 1988B March
CPS, ten percent® of observed non full-time/full-year male workers can be
selected at random as not reporting their true work-status*’. Then, the missing
work-status can be imputed with different hot-decking procedures. First, earnings
are not replaced in a sim.pliﬁed version of the earlier imputation procedure®!.
Second, earnings are replaced with the same smaller set of characteristics used for
the imputation procedures. Third, both work-status and earnings are replaced

with a larger set of characteristics. The second set of characteristics used in the

% The ten percent of part-time or part-year workers misclassified is based roughly on the findings
of the first attempt at a calibration as prescnted later.

“ The ten percent is defined over workers who would be in the sample if they were employed full-
time/full-year. The subsample is selected using the sample command from STATA and the seed
1776.

“! Instead of imputing whether someone was full-time or part-time and full-year or part-year
separately, four work-status categories were forimed and jointly imputed. In the earlier hot-decking
procedures, most of the categories used for hotdecking of work-status such as color, sex and class
of worker are no. longer relevant because of the restrictions made to the sample. The remaining
characteristics, according to Spiers and Knott(1969). are headship status, amount of earnings and
age. For the hot-decking simulation. three categories are formed for ages 25-34, 35-44, 45-54.
Spiers and Knott(1969) do not report the eamnings levels used to form the earnings categories.
Because of this. some assumptions are made here. The cut-off values for earnings differ across
headship-status. Since there are far more heads of household in the sample. it is assumed that
more categories were used to impute their earnings. However. only the lowest eamings categories
are considered here for the imputation of work-status since the observations with inconsistent
information appear to have unusually low eamings as the calibration shows later. The cut-off
value for non-household heads is the median value for all non-head workers. The cut-off value for
household heads is the 12.5 percentile value for all head workers. All observations assigned as not
reporting work-status are classified as falling in the lower earnings category. Another set of
imputations was done where the median value was used for heads and the qualitative impact on
the MMED:s was not very large. The number of heads of households misclassified as full-
time/full-year is higher and the upward bias to the MMED from misclassification is reduced some.
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imputation procedures is the same group of independent variables used to
generate the MMED*.

It is important to allow for the possibility that the decision to not report
work-status is endogenous. Hence, earnings of non-work-status reporting males
may be systematically different from most part-time or part-year workers. This is
important when simulating the impact of the early imputation procedures since
the reported earnings’ level affects the magnitude of the bias to the MMED.

Since the reported earnings were unavailable, an alternative approach is used to
examine this possibility. In the simulation, all non-reporters are assigned the
same earnings level according to whether they are a head or non-head. Two sets
of earnings are assigned for the same simulation of the early imputation
procedure. The initial value assigned is the median earnings, by headship status,
for part-time or part-year workers®. This represents the case where non-reporters’
earnings do not systematically differ from part-time or part-year workers. The
second set of earnings assigned to non-reporters is lower and allows for the
possibility that non-reporters’ earnings differ from the average part-time/part-year
worker*.

The results of the simulation are summarized in Tables 2A and 2B.
Overall, the results of the simulation confirm the inherent difficulty of direct
observation of whether misclassification caused an upward bias to ;he MMED.

The first two rows of Table 2A show that the early imputation procedure raises

“2 The same seed, 1000, is used in all three imputation procedures.
“3 The assignment of this value represents the case where non-reporters’ earnings do not
systematically differ from part-time or part-year workers.
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the proportion of the sample full-time/full-year by 2.6 percentage points for never
married males, 1.7 percentage points for Divorced/Separated and .7 percentage
points for the Currently Married. Similarly, the proportions of full-time/full-year
males misclassified are 3.5 and .8 respectively for never married and married
males. As shown earlier, it is the combination of the difference in the incidence
of misclassification by marital status and inconsistent information that biases the
MMED upwards as shown in columns 2, 3 and 4 of row 3 of Table 2B.

However, the extent of the bias is dependent on the earnings levels of non-
reporters and the percent of non-reporters in the sample. Column 3 shows that
wben the average earnings levels for non-reporters are the same as the median
value for part-time/part-year workers that the misclassification biases the MMED
upwards by only one percentage point. This bias is considerably lower than the
observed seven-percentage point drop in the MMED series, even with a sizeable
fraction of non-reporters in the sample. Hence, the misclassification with
inconsistent information hypothesis may only explain the bias to the MMED if
non-reporters’ earnings were unusually lower than the typical part-time or part-
year worker’s earnings. Alternatively, when non-reporter’s earnings are assumed
to be substantially lower there is an upward bias of three and a half percentage

. . s
points, as shown in column 4*.

“4 The rule used here is derived from the later calibration. The mean earnings for full-time/full-
year workers, disaggregated by headship status. are scaled downwards by exp(-2).

“S Further comparison with earlier findings is made by looking at how different imputation
procedures impact the skew of the residual distribution. Rows 4, 5 and 6 show the different skews
by marital status before and after each imputation procedure. The comparison between the skews
in column 3 and 4 is especially interesting since in column 3 the skews do not differ substantially
from the non-imputed sample. while in column 4 the skews are considerably larger across all three
marital status groups. As shown by figure 7. there is no evidence that the skew for married males
is biased downwards in the earlier years. This could be because some peculiarity of the early
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The MMED:s in the fifth and sixth columns of Table 2B show that the
MMED falls some, but does not change significantly when earnings are imputed
along with work-status. This is true regardless of whether one controls for
headship and age or all of the characteristics used in the MMED regression.

A Reconciliation of the Different Tests for Misclassification.

The different tests for misclassification with inconsistent information pose
a slight puzzle. While the earlier imputation procedure seems to be associated
with a higher probability of both married and never-married males being
classified full-time/full-year, there is no evidence in the series of residual skews
and predicted means for significant misclassification with inconsistent
information of married males during the earlier years. A possible reconciliation of
this puzzle is that work-status mis-classification with inconsistent information is
less likely to occur for married than never-married males. Since there are more
male heads of the household than non-heads, the number of earnings categories
used for the early imputation procedures may differ by headship status. If
additional earnings categories used for heads of households resulted in fewer non-
reporters with very, unusually low inconsistent information then this would help
to reconcile the evidence frém the tests for misclassification with inconsistent

information.

imputation procedures (such as a larger number of earnings categories being used for heads of
households) may have prevented misclassification of work-status for heads of households.
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V. Calibrating the Percentages Misclassified and the Extent of the Bias

Reasonable levels of misclassification should be able to explain the
entirety of the upward bias to the MMED. A concrete sense of what levels of
misclassification with inconsistent information would explain the bias is possible
with a calibration of the equation(s)

Mo i =(1'pmc,i)'“T,i +Pnc,i Hme,i In this equation, the observed

overall mean, Ho i for married and never married groups, indexed by i=m, n* is
s

the weighted average between the “true” overall mean", Hrp ;s and the mean
/

value of observations misclassified with inconsistent information, u A

mc,i-
calibration of these equations determines the predicted true MMED,

BT m =BT, nm and the extent of the upward bias,

. Ho,m ~Ho,nm’ ~(UT,m ~HT,nm’-
However, to predict the overall means requires a way to predict the

percentage of observations misclassified with inconsistent information, p me,i

and the value of u To better determine both of these values, one must

mc, i’

narrow down the portion of the sample likely to contain the misclassified

“ A consistent, though complicated. notation is used throughout this section. The Greek
symbol, 11, is used to represent means. The letter p is used to represent proportions. The

subscript O consistently refers to observed values. The absence of an O in the subscript for a
mean or proportion implies the “true” value of what the mean or proportion would be without the
misclassification problem. The subscript Tr stands for the sub-sample of observations that would
belong in the lower portion of a trim. The subscript mc stands for the misclassified observations.
The subscripts FT, PY represents obscrvations whose work-status is classified as full-time/full-
year and part-time or part-year.
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observations with inconsistent information. Observations identified as belonging
in the lower portion of a residual-based trim*® are judged as likely to include the
entirety of the misclassified observations.

What the relegation of all of the outliers to a sub-sample would do is relate

the observed means for the sub-sample observations, g, ;, as weighted
. 4

averages of the mean values of misclassified observations and what true mean

value of the sub-sample would be in the absence of misclassification, or

49

E1ro,i =(l—ai)~,uT”. A Hme
To complete the calibration, one must predict the values of

Pme,i =9;° pTrO,i and Bme i for both married and never married groups.

Since there are two equations with six unknowns, a solution will only require four
additional assumptions. Two different approaches will be used here to calibrate
the bias to the MMED.

The first two assumptions are predictions about the “true” means of the

sub samples, or Up, ;- To predict these values, the log-earnings of observations
r

for the years 1970-74 and 1976-1978 are pooled together into two groups. Then,

the differences in log-earnings stemming from differences in ages between the

“? Or, the mean in the absence of the misclassification of work-status problem.

“® After estimating a median regression on the entire sample. one squares the residuals and uses
them as a dependent variable in another median regression to estimate the hetero-skedastic
variance of all the observations. Observations whose residuals are more than 2.58 standard
deviations below zero are likely candidates for misclassification. This is done for the years of
survey 1970-1974 and 1976-1978

® a; here is the proportion in the sub-sample that are misclassified with inconsistent information.
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two periods are removed™’. There are two groups for both married and never
married full-time/full-year workers; one for before and one for after the change in
the imputation procedures. Out of each group, four statistics are observed®': the

mean log-earings for all observations in the marital status group, Ho i ¢ 2. the
=~

mean log-earnings for the lower-trimmed sub-sample, ., ; . ; the percentage
7

of the overall sample of full-time/full-year workers in the lower-trimmed sub-

sample, pTrO' it and the proportion of workers in the sample classified as full-
time/full-year, Ppro,i t- A prediction for the value of Mrr i1 is ”TrO,i,Z’

the observed mean for the trimmed sample during the later period. This assumes

_ 3
that up o ; o> =Hpr 5 1

It is inappropriate to assume that the proportions in the trimmed sub-
sample, in the absence of the misclassification problem, would be the same across

the two periods, or Prr,i,1=Prro,i,2 Figure 9 shows that the percentage

in the lower trimmed sub-sample rises over time. An alternative assumption is
that the proportion of observations in the lower trim would be equal across marital

status in the absence of misclassification, or that

( (1-

pTr,m =pTr,nm' l—am)pTrO,m - anm)pTrO,nm '

%0 The log-earnings for the later group are regressed on a full set of age dummies. Then, the mean
proportions for each age group in the vears 1970-1974 is used to predict what the log-earnings for
the later period 1976-1978 would have been in the absence of age differences.

5! Although, sampling weights are used for comparison of the regressions across time, sampling
weights are not used for the calibration.

52 The subscript i denotes marital status (m or nm) and the subscript t denotes period 1 or 2. The
absence of a time subscript either denotes period | or that the time subscript is irrelevant.

53 Since there is no longer a misclassification problem in the years after 1975, one can estimate the
“true” mean log-earnings for the earlier sub-sample with the later mean log-eamings value.

49



For the final assumption, two approaches are taken here. The first
approach is to assume that the proportions of part-time or part-year males

misclassified as full-time/full-year, ppy, . ;, are equal across marital status™.
r

For this assumption some additional notation is needed. Let the percentage of
married or never married males misclassified as full-time be

r ively. n m he pr i
pmc,m’ pmc,nm , respectively. One can decompose the proportions of

workers classified as full-time with the equation Prro,i = Prr,i ¥+ Pmc,i-
This allows us to define the proportion of part-year or part-time workers

. . p ' . .
misclassified, ppyn, - as equal to mc%_PFT ) The assumption then is
’

that,
Pmc ,m; _Pmc,nm
/I_PFTO,m_pmc,m)_ /I_PFTo,nm_pmc,nm
Then, by substituting in a; " Prro. i for Pmc i » One gets the system of four
equations,
(M) am -vme,m +(1 ~Am) U7y, m =HTro,m

(2) aym - Bmc ,nm +(1- Anm) BTy ,nm =HTro,nm

34 This assumes that greater numbers of never-marricd males are misclassified because a larger
percentage of never married than marricd males are part-vear or part-time. There is no reason to
believe a diferential propensity to be misclassified exists across marital status.



3 (1=a, )P0, m =" %m ! Prro, nm

4) a Prro,m 1_p =
m (1- FTO,m_ampTrO,m)

Apm pTrO,nm
(1-P FTO,nm—anmpTrO,nm)
With the solutions to the above equations™, one can solve for the true

overall mean log-earnings for each group, g ; » the proportion of full-time
/7

workers misclassified, Ppc i » and the proportion of the part-year or part-time
ls

. . 56
sample misclassified, p PYme-

The second approach to completing the calibration is to assume that no
married males were misimputed with inconsistent information. This assumption

is supported strongly by the evidence from the predicted means and skew series.

u _ ((1-Pp10,m! Prro,nm™~(1~PF10,nm’ PTro ,m’ Hrr,i .
me.j (I-Ppro,i) (Prro,nm=Prro,m’
Prro,iPFT0,m~PFTO,nm’ Prro, i
(I-Pp10,i) Prro,nm=Prro,m’

5s

w. = FPrr0,i) Prro,nm=Prro,m’

. where i=nm. m.
1 (Prr0,m=PFTO,nm’ Prro A
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To do this requires the formula Ho,i = Pmc,i Mmc,i *(1~-Pmc,i/Hr,i-
One can then manipulate the decomposition formula to solve for the true overall mean
aspp ; =(Mg i “Bpe,i Pme,i!/ (1= Ppe,i)-

This gives the solutions to the three variables listed above as. ..



This assumption implies that, ppc np = Prro, nm . Based on this

“Prro,m
alternative assumption, another prediction for the bias to the MMED can be
found.
The Results of the Calibration

Table 3 summarizes the statistics and predictions described above for both
approaches at calibration. Since the observed means are 2.638 and 2.329, the
observed raw MMED for the years of survey 1970-74 is .309. The observed raw
MMED for the years of survey 1976-78 is .180. The MMED appears to fall by
12.9 percentage points. However, when the percentage of part-time or part-year
workers misclassified with inconsistent information is assumed to be equal across
marital status groups then the true MMED is predicted to be .262 with a 4.7
percentage point bias to the MMED. This calibration also predicts that two and
four percent of the married and never-married full-time/full-year worker samples
are misclassified. However, since the percentage of observations in the lower
trim for married males is lower in 1970-1974 than 1976-1978, it is not likely that

two percent of male full-time/full-year workers are misclassified with inconsistent

(1-Ppro,i? (Prro,nm=Prro,m’ )

Pmc,i = (PFTO,m~PFTO,nm’ ’
pTrO, nm - PTrO,m
pPYmc = ( )= ) g
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y = Mo,i “Prro,i Prro,i’ ®rro,m ~ Prro,am’ .
T,i - -(1- -
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((1- -(1-
p.'l‘r,z(( pFTo,nm)pTrO,m ( PFTO,m)pTrO,nm)
- -(1- -
(pFTO,m pFTO,nm) ( pFTO, i) (pTrO,nm pTrO,m)



information. Thus, the likelihood of misclassification with inconsistent
information is not equal across marital status.

When the entirety of the misclassification problem is assumed to be
concentrated among never married males, the predicted bias to the raw MMED is
(.309 - .247) = .062. Almost half of the 12.9 percentage point decline in the raw
MMED between these two periods is due to misclassification®’. This calibration
estimates that only 2.29 percent of never married workers are misclassified as
full-time/full-year with inconsistent information. The rate of misclassification of
part-time or part-year workers is then only 6.84 percent. These estimates appear
reasonable given that to report one piece of information and not report another
piece of information seems likely to be a rare, but important, event. The
calibration also shows that while there is a real decline in the MMED between the
two periods, it is not from a decrease in the earnings of married males. Instead,
the earnings of never married males employed full-time/full-year ris;e between the
two periods.

VI. An Alternative Robust Approach to estimating the MMED

The previous section shows that the existence of low outliers among
never-married males could bias the MMED upwards for the years prior to 1975.
These observations cannot be directly removed since the CPS does not keep track

of whose work-status was imputed during this time. Hence, to investigate

57 When the predicted true value of the trimmed sub-sample for never married males is adjusted
downwards some to allow for the fact that the mean log-eamings rose some between the two
periods, the bias to the MMED falls by .001 or .002 points. However. if most. but not all of the
biased observations, are captured in the trim then the estimate of the bias here will be biased
downward. This is unlikely to be too severe as the comparison of the descriptive regressions for
the 1.96 trim and 2.58 trim in Table 5 shows that precious little is gained in reduction of the bias
due to misclassification by tightening the trim.
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whether the MMED changes over the years 1967-1996°%, one needs an alternative
estimate of the MMED that is robust to the bias caused by outlier observations. A
simple approach to remove the influence of unusually low log-earnings values is
with a residual-based, trimmed-OLS regression.

The idea for a residual-based, trimmed-OLS regression is very simple.
Ordinarily trimmed estimators exclude a certain percentage of the extreme values
of the dependent variable that are judged as likely to be due to mis-measurement.
In a multiple regression framework, exclusions based on extreme values of the
dependent variable are difficult to justify since what would constitute an extreme
value varies across individuals. Even if a worker’s reported log-earnings, or log-
wage, were unusually low or high for their characteristics, it may still be within
some broad range of acceptable log-earnings. Thus, a trim based on the values of
the dependent variable may not remove all outliers.

Thus, it is necessary to base a trim on residuals, not values of the
dependent variables. As shown by Bollinger and Chandra (2001), a trim based on
arbitrary cutoff values of the dependent variable will likely bias the estimators.
Instead, which observations are trimmed should be chosen based on the quantiles
or standard deviations of a residual distribution. However, if there are outliers in
the data then precautions need to be used to ensure that the outliers do not
influence the ;rim. First, one should use a median regression to generate the
residuals. This is because a median regression is more robust to the presence of
outliers and its residuals are more likely to reflect the extent the outlier differs

from the norm. Second, one should allow for the possibility of heteroskedasticity

% The alternative specification detailed in appendix 2 is used here for the trimmed means.
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when estimating the standard errors or quantile values for the residual
distribution. This is because what is an unusually high or low residual may vary
with observable characteristics. Without controls for heteroskedasticity, an
unusual proportion of individuals with a higher variance in earnings®® will be
excluded from the sample. This is particularly relevant for the estimation of the
MMED since there is heteroskedasticity in earnings across married and never
married males. Third, if the trim is based on the standard deviations, then the
estimates of the heteroskedastic standard deviations need to be made from a
median regression with the log of the square of the residuals as the dependent
variable®®. The standard deviations of the residual distribution are then based on
a transformation®' of the predictions made from the median regression. The
residual trim based on standard deviations excludes an observation from the
ordinary least squares-regression if the observation’s residual is more than x
standard deviations away from 0. A trim based on quantiles requires the
estimation of two quantile regressions with the residuals from the median
regression as dependent variables®®. To trim x percent of the sample, the first
quantile regression is estimated at the 100-x/2 level and the second quantile
regression is estimated at the x/2 level. Observations are trimmed if their residual

is either less than or greater than the lower or greater quantile. However, a trim

% For example, when a heteroskedastic variance equation was regressed without controls for
marital status, the trimmed MMED values dropped by fifty percent.

% For the heteroskedastic variance regression, the same specification as the final regression is
used. The log of the square of the residuals is taken to ensure that the dependent variable is not
winsorized at zero.

¢ It is acknowledged here that the cxponent of one half of the expected value of the log of a
residual squared is not a consistent estimator of the standard deviation. However, it should not be
that far off and is suitable for the purpose of trimming.

N
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based on quantiles does not remove as much of the discontinuity in the MMED.
This could be because the inclusion of additional observations as full-time/full-
year workers with low earnings levels affects the measurement of the quantiles.
Because of this, a trim based on standard deviations, rather than quantiles, is used
here.

In ﬁgﬁre 10, a comparison is made between the untrimmed MMED series
and a trimmed MMED series where the trim excludes from the sample all
observations 2.58 standard deviations away from zero®. Because of selection
into marital status, married and never married males’ residual distributions are
likely to be asymmetric. As such, on‘e can expect the trimmed OLS estimates of
the MMED:s to legitimately differ some from the untrimmed MMED estimates®.
However, the :trimmed MMED:s will be more robust to the bias considered earlier.
As long as the outlier observations are more than 2.58 standard deviations from

their predicted medians, they will no longer influence the MMED.

€2 With, of course. the same full set of regressors used in the quantile regression as would be used
in the estimation of the robust standard deviations.

€ A trimmed series at 1.96 standard deviations is also examined. The 2.58 trim and the 1.96 trim
consistently removes approximately ten and twenty percent of the sample, respectively. A
comparison of the Post-76 Intercept in the second and sixth columns of Table 5 shows that the
1.96 cutoff trim does not significantly reduce the bias. Also. Table 4 shows that the year-to-year
variation in the series with a 1.96 cut-off is greater. not smaller. than the other trimmed series.
This appears to be counter-intuitive. It turns out that the nature of trim makes the tighter trim less
reliable as is shown later. Bollinger and Chandra (2001) quote Stephen Stigler as having
concluded from his studies of the benefits of trimming in the natural sciences that the ten-
percentage point trimmed mean is the most reliable estimator. As such. the cutoff value of 2.58
appears to be reliable.

A trimmed mean only shares the same asymptotic mean with the regular mean when the error
distribution is symmetric. If the distribution of ability were symmetric but there is cutoff point for
whether an individual becomes marricd then the distribution for married males would have a
positive skew and the distribution for never-married males would have negative skew. This
would make the trinmed MMED estimate “biased.” However, if the nature of the difference
between the trimmed and non-trimmed MMED is stable. then the trimmed series should still allow
for a valid examination of the changes in the MMED over time.
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Table 5 summarizes a descriptive econometric comparison of the
untrimmed MMED series and the trimmed MMED series. The untrimmed
MMED regression’s Post-197S intercept shift shows a significant seven-
percentage point decline. The trimmed MMED regression’s equivalent statistic
shows a three-percentage point decline. The trim takes off an average of 4.2
percentage points from the pre-1975 MMEDs. Figure 10 confirms a reduction in
the discontinuity in the series®®. Also, the MMED for 1969 is no longer unusually
lower than its surrounding years in the trimmed MMED series. But, when the
Post-1975 intercept is removed from the regression, the fit does fall and, as shown
in columns four and five of Table S, shifts in intercept in 1975 and 1989 still
explain a good portion of the MMED series variation over the years 1967-
19965667

Figure 11 shows a “raw” version of the trimmed MMED that includes
only age controls along with the alternative MMED. The comparison between the
two series is done as a test for the robustness. The two series appear to mimic
each other pretty strongly. The Raw MMED series varies more and is on average

lower than the Controlled MMED series.

% For the calculation of the smoothed series. the 1975 trimmed marriage earnings differential is
not used. These observations were shown to be outliers in Table 5. Smoothed backward
extrapolations are made based upon the contiguous years.

% One possible reason for the decline from 1967-1974 to 1975-1988 is that the later hot-decking
procedures routinely impute the earmings of never-married males with fewer personal
characteristics. As Lillard et al. point out smaller groups. like never-married males, are more
difficult to find a match based on all of the criteria used for imputation. As such, the quality of the
match is not as good. Sincc Never Married Males are more likely to have their eamings from last
year imputed, they are more likely to be assigned the higher eamings of a married male, or the
higher eamnings associated with some other characteristics correlated with marital status. An
artificial increase in the mean earings of never-married males would bias the MMED downward.
7 1989 is when the imputation procedures changed for the second time. This could have lead to a
reduction in a downward bias due to a disproportionate number of never married males earnings



VIL. Econometric Analysis of Trimmed MMED Series

The same strategy as Korenman and Blackburn (1994) can be used to test
whether the trimmed MMED series’ variation over the years 1967-88 is
explainable by the changes in selection and specialization®®, with the necessary
caveats about the difficulty of identifying causality from a time series regression
and an acknowledgement that the independent regressors’ may be somewhat
endogenous. Hence, the influence of changes in specialization can be identified
by the Married Female Labor Force Participation statistics for females age 25-34
from all races (MFLFPR)®. The influence of changes in marital selection can be
identified with the percentage of males ever married or currently
divorced/separated in the sample’. A potential change in the relationship
between the MD and the MFLFPR and Marital Status Selection statistics in
1981 is controlled for with a spline-fit’'. Then, any remaining systematic

differences in the MMED between the 1967-1974 and 1975-88 periods can be

being imputed with a smaller set of characteristics. This bias is controlled for in the regression
analysis with intercept shifts between the periods.

 The regression MMED values are weighted here by the inverse of their standard errors squared.
 The MFLFPR statistics are from the Labor Force Statistics Derived from the CPS, 1948-1987
(BLS Bulletin 2307). The statistics for the remaining years were not made public and are from the
Bureau of Labor Statistics.

7 Korenman and Blackburn appear to have used the proportion of never married males classified
as Full-Year. Full-Time Workers in their samples to identify the impact of selection. This is not a
good measure for the same reasons that led to the bias in the marriage eamings differentials.

The percentage of males in the marital status groups in the sample reflects the changing
composition of full-time/full-year workers in the sample and the population. If an increase in the
MMED is consistently due to a reduced percentage of married males with lower-earnings in the
sample and these individuals are not getting married then the coefficient of the percentage ever
married in the time series regression should be negative. Similarly, if the distribution of married
males declines in its means because several higher ability males are consistently selecting out of
marriage the coefficient on the percentage divorced/separated would be negative. By controlling
for both the percentage ever married and divorced/separated. one allows for the decision to not
marry or to select out of or back into marriage to have different influences on the MMED.

" As noted by Korenman and Blackburn (1994). there is widely believed to be a strong change in
marital patterns in the US in 1981. The change may have been due to a change permitting “no-
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controlled for with an additional shift parameter’. Figure 12 shows the changes
in the independent regressors over the time period. Table 6 shows the results of
the regressions””.

After finding the best fit for the mean regressions, a median regression is
estimated. Out of sample predictions are made for both the mean and median
regressions. The median regression is preferred based on its superior out of
sample predictions as shown in table D-1 in appendix D. Figure 13 shows that the
median time-series regression predicts the variation in the trimmed MMED fairly
well for the years 1967-1994. The regression result provides evidence that
changes in selection and specialization exert countervailing influences on the
observed MMED for this period. An increase in the proportion of younger
married females working outside the home is negatively correlated with the
observed MMED. Likewise, a decrease in the percentage of ever-married males
and an increase in the percentage of currently divorced/separated males in the
sample are correlated with an increase in the MMED. From the regression
results, the larger magnitude of the change in the MFLFPR appears to be
responsible for the earlier decline in the trimmed MMED. Overall, the MMED

l74

does not change that much in level ~. However, the appearance of stability in the

MMED over time does not imply the absence of a change in the composition of

fault” divorces. No-fault divorce laws make it is easier to get a divorce when one of the parties in
a marriage objects to the divorce.

72 The inclusion of this control does not afTect the qualitative implications of the regression
analysis.

7 The time series regression with the trimmed MMED estimates as a dependent variable is
weighted by the inverse of the square of the standard errors of the MMED coefficients.

7 This is especially the case after controlling for remaining differences between 1967-1974 and
1975-1988 as shown in the fourth and fifth column of Table 3. Over thirty percent of the variation
in the thirty years can be controlled for by intercept changes between the three periods.
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the MMED. The extent to which there is a change can be checked by a
comparison between the years 1967 and 1988. The MFLFPR nearly doubled,
rising by 68.6-35=33.6 percentage points between the two years. Since the
coefficient on the MFLFPR is -.45, the regression predicts that the MMED would
have fallen by fifteen percentage points between the two years. It would have
gone from twenty-four percentage points in 1967 to nine percentage points in
1988, ceteris paribus. Since the trimmed MMED in 1988 is measured at 18.3
with an upward correction of 2.8 percentage points’, it appears that an additional
twelve percentage points of the MMED in 1988 is due to changes in marital
selection.
Comparison of Findings for the Controlled and the Raw MMED Series

The direction of the influence on the MMED from changes in the
MFLFPR and marital status selection statistics appears to be robust for the Raw
MMED regressions as shown in table 7. However, while the spline-fit
dramatically improved the fit for the Controlled MMED®, the spline-fit is less
important for the Raw MMED. But, as shown in figure 14, the basic predictions
still hold. Th; predicted MMED, when the MFLFPR is extrapolated beyond
1988, is too low and the predictions made with a fixed MFLFPR fit with the
observed MMED:s better. Also, when the MFLFPR is held fixed at its value in
1988, the predicted MMED:s for the earliest years in the sample are far lower than

the observed MMEDs. The time series regression’s prediction that the causality

’5 The correction upwards is based on there being a negative downward bias to the MMED
estimated after 1974. This bias is picked up by an intercept shift in the time series regression.
"*In 1981, a change in the percentage of males divorced/separated becomes associated with an
even stronger change in the Controlled MMED.
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of the MMED has changed is observed for the raw MMED, as well as the
controlled MMED.
An Investigation into the Nature of the Changes In Marital Selection

Giveﬁ that the predictions for the impact of changes in the selection into
and out of marriage on the MMED are indeterminate, it would be enlightening to
check whether or not changes in the distributions of earnings ability or age of
marriage contributed to the observed changes in the percent ever married or
divorced/separated. To do this, a comparison is made for the years 1967 and 1988
of the probabilities of being married conditional on not currently being
divorced/separated or the probabilities of being currently divorced/separated
conditional on having been married. Figures 15-18 and Table 8 show the results
of estimated probits with log-earnings and its square and cube and age dummy
variables as the independent variables for each year’ .

Figures 15-16 show the'predicted probabilities of being married for 1967
and 1988. Immediately apparent is that the probability of marriage for younger
males is significantly lower in 1988. For the older age ranges, though, the
probabilities of being married are comparable across the two years, as shown in
Table 8’s summary of the predicted probabilities of being married by age group.
Table 8 reports the mean predicted probability of being married and the standard
deviation conditional on age. The variation in the predicted probabilities
conditional on age reflects the importance of differences in earnings ability. This

is because only age and earnings are included as controls in the probits. Table 8
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shows that the variance in the probability of being married across the age groups
has not changed significantly between the two years. This indicates that the
primary reason for the decline in the percentage of males ever married in the
sample is because of the postponement of marriage. Since earnings rise with age,
an increase in the post-ponement of marriage would increase the positive
correlation between marital status and earnings. Hence, the postponement of
marriage could explain why the decline in the percentage of ever-married males in
the sample appears to be correlated with an increase in the MMED.

Figures 17-18 show the predicted probabilities of being divorced/separated
for 1967 and 1988. In both years, it appears that the probability of being currently
divorced/separated initially rises with age and then falls back to its original level.
The overall probability of currently being divorced/separated has risen across all
age levels, but more so for the midrange of ages. Table 8 shows that the amount
of variation in the predicted probabilities of being currently divorced/separated
conditional on age has grown considerably. Hence, an increase in the variation in
earnings ability has contributed strongly to the probability of being currently
divorced/separated. Thus, endogenous selection out of marriage appears to be at
least in part responsible for the positive correlation between the growing

percentage of currently divorced/separated workers in the sample and the MMED.

77 The samples for the probits were based on the relevant subset of the samples used for the
estimation of the 2.58 Cutoff, Trimmed MMED.
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VIIL. Conclusion

It appears that the MMED did not decline by ten-percentage points. A
Replication of Korenman and Blackburn’s MMED series from 1967 to 1988
demonstrates the existence and significance of a non-trivial data-problem in the
1968-1975 March CPS data sets. Once the nature of the data problem is
identified as owing to a concentration of low outliers among never married males,
one can construct a consistent MMED series by removing the influence of the
outliers. To do this, the paper proposes and executes a residual-based trim. The
trimining technique improves the estimation of the MMED by removing the
noisiest portion of the sample.

Recent papers on “hot-decking,” such as Lillard et al. (1986), criticize the
way the CPS imputation procedures beginning with the 1976 March CPS data sets
replace all of the original valid work-history information. The main problem with
the imputation procedures were their failure to keep record of the original
reported values of earnings, work-status last year and information about the most
recent job. This paper demonstrates that, while pertinent original information
should never be discarded, it is possible that an inconsistent official work-history
may also be a significant source of bias.

By identifying the likely source of the bias in the original MMED series
and constmcting an alternative MMED estimator, the original objective for
constructing a series of coefficients— to test the relative importance of the

selection and specialization hypotheses for the changes in the MMED- becomes
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possible. The regressions from the years 1967-1988 shows that both variations in
the percentage of males ever married and the younger married female labor force
participation’ rate appear to influence the MMED series’®. A dramatic increase in
the proportion of younger married females in the labor force is correlated with a
decline in the MMED. However, the decline of the obsefved MMED associated
with the increasing MFLFPR is checked by changes in the composition of the
samples by marital status. The decision of younger males to post-pone marriage
and the selection of predominantly lower ability males out of marriage raise the
observed MMED. The regression results imply that the MMED has come to
signify more the impact of marital selection and less the increased earnings

associated with being married.

"8 This is true for both controlled and raw MMED series.
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Figure 1
Comparison of Smoothed and Non-Smoothed
Original and Replication of Korenman and Blackburn's
Male Marriage Earnings Differential Series
——o—— Korenman and Blackbum's MMED—g—— Replication of Original MMED
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Figure 2
Alternative Series for White Male Marriage Earnings Differential
o  Alternative MMED series Alternative MMED series, Smoot
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* A discontinuity between 1974 and 1975 is assumed for the smoothed differential by making
1974 and 1975 effectively endpoints. The three-year moving averages here and in the rest of the
paper are weighted according to their standard errors. A linear time trend is assumed for the
estimates and the errors in measurement are assumed to be independent. Based on these
assumptions, for a series of coefficients X, Y and Z that has standard errors x, y and z, the
smoothed estimate of Y is ((x"2+2"2) Y+2*y"2*(X+Z))/(x"2+z"2+4*y"2); the smoothed estimate
of X, a left endpoint, is ((4*y"2+z"2) X+2 x"2 Y-x"2 Z)/(x"2+z"2+4*y"2), the smoothed estimate
of Z, a right endpoint, is ((4*y"2+x"2) Z+2 22 Y-z"2 X)/(x"2+2"2+4*y"2). Standard Errors or
smoothed estimates are calculated by assuming the independence of the consecutive year’s
standard errors. These equations are all calculated by picking the best linear unbiased estimator
based on the assumptions listed above.
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Figure 3
Trends in Education Coefficients Over the Years 1969-1981
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White Collar Eamings Differentials

Trend in White-Collar Coefficient over Time

Figure 4
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Figure §

Comparison of Predicted Mean Earnings in 1987 Dollars for Full-Time/Full-Year
Workers by Marital Status
—e—— Mean Log 'Wage', Never-Married—=—— Mean Log 'Wage'-.25, Married
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Figure 6
Probability Density Functions for Normal and Mixed Normal Distributions with
parameters
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Figure 7
Comparison of Average Skew of Residuals from Median Regression by Marital
Status
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Figure 8

Comparison of Probability Employed Full-Time/Full-Year by Marital Status for

Eamings Last Year

.8 7

75

.65

.55

Employed Males

———o— Prop. Full-Time Never-Married —s—— Proportion Full-Time Married-.1

69

T T T T T T T T T
70 71 72 73 74 75 76 77 78

Year of Survey

73




.08

Percentage of Sample Trimmed 2.58

08 7 W
3 // \
\\d/ )
04 /" “\
A1
.02 -

Figure 9
Comparison of Proportions of Sample Trimmed
because Residual was too High or too Low by Marital Status.
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Figure 10
Comparison of Trimmed with Non-Trimmed OLS
Male Marriage Earnings Differential Series
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Male Marriage Earnings Differentials

Figure 11
Comparison of Trimmed OLS
Male Marriage Earnings Differential Series
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Figure 12

Independent Regressors Used in the MMED Time Series:
Married Female Labor Force Participation Rate(MFLFPR)

for Women Ages 25-34, all Races;

Percentage of Ever-Married Males in the 2.58 Trimmed Sample

of Full-Time/Full-Year Workers;

Percentage of Divorced/Separated Males in the 2.58 Trimmed Sample
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Figure 13

Comparison of Observed and Predicted Male Marriage Earnings Differentials
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Figure 14
Comparison of Observed and Predicted Male Marriage Earnings Differentials
(Age Only Controls)
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Figure 15
Predicted Probabilities of Being Married by Age and Log-Earnings
Year 1967"

i

Predicted Probability of being Married
Conditional On Not Being Divorced/Separated

25 35 45 55
Age

™ Tables 15-18 are constructed with the predictions from the ols regression of Currently Married,
or Currently Divorced/Separated on the log-wage, its square and cube and age dummies. The
sample used for Tables 15-16 is the same as that used for the estimation of the 2.58 Cutoff,
Trimmed MMED for the years 1967 and 1988. The sample used for Tables 17-18 is the same as
that used for the estimation of the 2.58 Cutoff, Trimmed MMED for the years 1967 and 1988
excluding never-married observations.
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Figure 16
Predicted Probabilities of Being Married by Age and Log-Earnings

Year 1988
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Figure 17
Probability of Being Divorced/Separated Conditional On Having Been Married

Year 1967
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Figure 18
Probability of Being Divorced/Separated Conditional On Having Been Married

Year 1988
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Descriptive Statistics for Replication of Korenman and Blackburn.

Table 1A

Years 1967-1996.
Original Replication | Replication
1967-1988 1967-1988 1967-1996
Marriage 216 213 211
CoefTicients (.034) (.032) (.028)
Table 1B

Summary of Comparison of Replication with
Korenman and Blackburn’s Reported Time Series Results.

Dependent / Origi i cation of
Independent riginal ' Replication o _
Vari Korenman and Blackburn Series Korenman and Blackbum Series
anables
Year 67-88 | 67-88 | 67-88 | 67-88 | 67-88 | 67-88 [ 67-88 | 67-88
Sample
%l:‘:d. -42 -.62 -293 | -.169 -.39 -.58 -312 | -.164
(.07) (.12) (.23) | (.173) | (.07) (.10) (.21) | (.104)
(Trend-14)* .59 222 .57 .264
I(Year>80) (.28) (.36) (.26) | (.325)
Post-76 -3.17 | -3.96 -2.62 | -3.57
Intercept (1.98) | (1.49) (1.80) | (1.37)
Adjusted R" | .61 67 .70 71 62 69 .70 71
Table 1C

Results from the Regression of Korenman and Blackburn’s Marriage Earnings
Differential Series on the Replication Marriage Earnings Differential Series

I"‘\‘,j::’i:g?::t Coefficients/Statistics
Replication of 1.0671
Korenman and (.0412)

Blackburn '
-1.203
Constant (.889)
Adjusted R’ 970

" The trend variable is equal to 1 during Year of Survey 1967.
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Table 2A
Summary of Sample Statistics For Simulation of Early Imputation Procedures
using Data from 1988B March CPS

Percentages
/Groups

Never Married

Divorced or
Separated

Currently Married

% of Sample
Full-Time/Full-Year
Before Imputation

712

748

847

% of Sample
Full-Time/Full-Year
After Imputation®

738

.765

.854

% of Overall
Sample Assigned
Non-Reporter
Work-Status

.040

.030

.015

% of
Full-Time/Full-Year
Workers
Misclassified®

035

023

.008

Table 2B
Summary of Alternate Hot-Decking Procedure’s Impact on the MMED
using Data from 1988B March CPS

‘ol Work- Work-
mputate ) - ) : Eamings Eamnings
Characteristics Head-Ship. | Head-Ship. | o o | oame
Used for Nonc Agc and Age and Age P Used for
Hot-Decking Eamings Eamings & MMED*®
232 244 .268°- 227 228
MMED (.010) (.010) (.011) (.010) (.010)
Residual Skew
. 6.67 -5.99 -11.67 -5.20 6.65
Never Married
Residual Skew
Divorced/Separa -2.93 -3.04 -8.19 -2.55 -2.98
ted
Resﬁ:rar'i:;‘ew 3.72 -3.71 6.23 -3.67 -3.65

* These percentages reflect the values from the simulation of the early imputation procedures.
*! The same controls used in the main regression for estimating the MMED are used as hot-
decking characteristics. The only exception is that ages are grouped into three categories, ages 25-

34, 35-44, 45-54.

#2 The difference between the MMEDs shown in the third and fourth columns is in the earnings
value assigned to non-reporters. In column 3. the eamings are the mean earnings for heads and
non-heads who are part-year or part-time workers. In column 4, the earnings are exp(-2) times the
mean earnings for heads and non-hcads who are full-time. full-vear workers. The second set of
earnings values is considerably lower than the first and is based on the calibration results.
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Table 3

Statistics Used for Calibration of Misclassification of Work-History

Years 1970-74

Years 1976-79

Married

Never-
Married

Married

Never-
Married

Overall
Means

2.638

2.329

2.648

2.468

Observed
Raw MMED

Sub-Sample
Means -

1.798

1.162

1.778

1.423

Proportion of
Sample in
Sub-Sample

.0555

.0784

0628

.0673

Proportion of
Workers
Classified as
Full-Time

.823

.688

792

.640

Proportion’
Misclassified
Approach 1

.0207

.0436

Percentage of
Part-Year
Workers

Misclassified

.088

Predicted
True Overall
Means

2.663

2.401

2.623

2.443

Predicted
Raw MMED

262

.180

Bias to
MMED

.047

Proportion*
Misclassified
Approach 11

.0229

Percentage
Part-Year
Misclassified

.0684

Predicted
True Overall
Means

2.638

2.391

2.623

2.443

Predicted
MMED

247

18

Bias

062

" Predicted Proportion of Full-Time/Full-Year Workers.
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Table 4
Summary of Alternative MMED Series
Descriptive Statistics

Years 67-88 Years 67-96
Excluding 75 Excluding 75
Untrimmed OLS 24.81 24.31
MMED (3.39) 3.21)
Untrimmed OLS
MMED Standard (11.(2)3) (liﬁ)
Errors ) )
Trimmed
OLS MMED (220 '0477) (220 'f.f)
2.58 Cutoff ' ’
Trimmed
OLS MMED 854 .840
2.58 Cutoff (.053) (.052)
Standard Errors
Trimuned
OLS MMED (220 12;’) (220 '2473)
1.96 Cutoff T )
Trimmed
OLS MMED 755 744
1.96 Cutoff (044) (.045)
Standard Errors
Trimmed Raw 18.05 18.54
OLS MMED 2.91) (2.75)
Trimmed Raw
e B
Standard Errors ) )
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Descriptive Regressions

Table 5

lOOfIndep Nontrimm Trimmed Alternative Trimmed Alternative
Variable ed MMED Series MMED Series
MM_ED Cutoff 2.58 Cutoff 1.96
Series
Sample 67-96 | 67-96 | 67-96 | 67-96 | 67-96 | 67-96 | 67-96 | 67-96 | 67-96
Years
Year/10 00892 | <122 | 463 | 91 | -108 | 433 | 135 | _
0274) | 341 | 1.87) | 2.99) (3.69) | 2.02) | 3.14)
Year"2/ €176 | 05 [ 125 | -9 [ | 040 | 12 | -12 | _
100 ©6838) | 0.9 | (57 | (90 ©0.90) | 0.6) | (89)
Post-76 2721 26 | _ | -214 | 305 | 246 | _ | -193 | -3.00
Intercept | (177) | (2.18) (1.86) | (84) | (2.36) (1.96) | (91)
Post-89 _ _ e res [ | 559 | 208
Intercept (1.53) | (79 a6l | (85)
Year=1969
outlier 541 | <194 | 195 | 185 | | 144 | -145 | 134 |
¢ 1.78) | @.28) | 2.30) | (1.95) 2.48) | (2.48) | (2.05)
intercept
Year=1975
outlier 1.1 2123 | 235 |-189 | -821 | 334 | 44 | 41 | -287
¢ @1y |@sn| @35 | @15 @09 | @12 | @s53) | 26| 2.29)
intercept
I’:‘f’“md 712 | 32 | 17 | 369 | 304 | 128 | 125 | 402 | 316
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Table 6
Summary of Time Series Regressions
of 2.58 Cut-Off, Trimmed MMEDs on Descriptive Statistics

2.58 Cut-Off, Tnmmed MMEDs
Years 1967-1988

Independent

Variables | Means | (1) (2) (3) 4) (5) © | O
MFLFPR" 52.7 <0.398 | -0.662 -.327 -0.525 | -0.571 <0.55 045
(11.38) | (0.260) | (0.349) | (.31) | (0.305) | (.328) | (.254) | (.059)
MFLFPR *
23.5 -.061 .181
(Year>1981) | (39| ~ - = 3| | T -
Percentage
Em ‘:f’ ed 88.25 | -0.214 | 0.122 -.098 -74 -.954 -0.697 -.741
Er\,/er)-, (3.60) (.40) | (0.498) | (.485) | (0.544) | (0.709) | (0.458) | (.086)
Married
Percentage
of
Employed | 30.60 B . ~ _ 57 . -
‘Ever- 41.4) (1.16)
Married*
(Year>1981)
Percentage
Emp(:f)ved 7.07 0.87 1.06 847 1.57 1.56 1.70 1.53
v () C
Divorced/ (2.62) | (0.87) | (0.88) | (.896) | (1.16) | (1.19) (.77) (0.19)
Separated
Percentage
of
2.42
Employed 3.60 . _ . 227 2.21 2.08 (0.20)
Divorced/ (4.88) (1.63) | (1.68) | (1.09) )
Separated*
(Year>1981)
(YearI%8D 1 36a | | _ | _ | 221 | 856 | 240 | 2882
(.49) (16.1) (130) (10.2) | (1.77)
(Year1974) | 636 | | -s16 | <189 | -192 | 183 | 277
(.492) (1.81) | (1.44) | (1.48) | (1.32) (.30)
(Year=1975) | 045 | -238 | -2.57 | -200 | -1.76 | -1.71 | -L.79 | -1.46
(.213 (1.63) | (1.63) | (1.87) | (1.36) (1.4) (1.30) (.16)
Trend 115 | 0571 _ _
(6.5) (0.508) ” ~ ”
DW.
Statistics - 1.71 1.81 1.74 2.62 261 2.62 2._24
Adjusted
RY - 0514 0.522 490 0.745 0.729 0.763 0.614
Pseudo R’

* Median Regression Specification.
%3 Married Female Labor Force Participation Rate.
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Table 7
Summary of Time Series Regressions of Trimmed Raw
(Age Controls Only) MMEDs on Descriptive Statistics

2.58 Cut-Off Trimmed Raw MMEDs

Years 1967-1988

Independent +

Varetles |Means| () | @ | @) | @ | & | © | (D

MFLFPR® | 52.7 | -0.372 | -0.686 | -.166 | -0.633 | -0.651 | -0.498 | -0.466
(11.38) | (0.253) | (0.331) | (.287) | (0.306) | (.332) | (.261) | (.788)

MFLFPR *
23.5 327 417

(Year>1981) | (3 91y | = - “ 03| 629 | T -

Percentage

Em‘:ﬁ od | 8825 | 157 564 491 | -088 | -.168 | -0.316 | .460

EF\,/ery (3.60) | (.389) | (475) | (448) | (0.541) | (0.713) | (0.47) | (1.29)

Married

Percentage

of

Employed | 30:60 ~ ~ ~ . 212 _ -

Ever- (41.4) (1.16)

Married*

(Year>1981)

Percentage

Emp(:ft;yed 707 | 881 | 110 | 815 | 273 | 273 | 199 | 197

Doy | @62 | (8D | ©8) | (83) | (116) | (1) (79) | (2.56)

Separated

Percentage

of 186

Employed | 3.60 N B - -355 | -381 | .668 ('3' 69)

Divorced/ | (4.88) (1.62) | (1.69) | (1.11) :

Separated*

(Year>1981)

(Year198D) | 364 | ) | 2 | 447 | 106 | 324
(.49) ) (15.9) | (130.2) | (10.36) | (35.0)

Yearrl974) | 636 | | 232 | 321 | 322 | 358 | 479
(.492) (167 | (1.42) | .47 | a.34) | 3.36)

(Year=1975) | 045 | -181 | -203 | -741 | -482 | -464 | -323 | -.071
213 | 163 | (39 | (176) | (137 | (1.423) | (1.342) | (1.804)

Trend 115 - 0.686 N . - .
(6.5) (0.484) -

D.W.

Stasistics - 1.76 | 2.00 194 | 270 | 267 | 2.58 1.96

Adjusted

RY - 0752 | 0766 | 765 | 0865 | 0.854 | 0.867 | 0.711

Pseudo R?

* Median Regression Specification.
84 Married Female Labor Force Participation Rate.
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Table 8A

Summary of Importance of Earnings for
Probability of Being Married or Divorced/Separated
For the Years 1967 and 1988

Regression | Probability of Being Married Probability of Being
Divorced/Separated”

Year 1967 1988 1967 1988
Log-Wage -.011 .34 -.53 -.24
(.026) (.11) (.34) (.13)

Log-Wage* 1.2 -1.0 1.5 69
/100 (1.1) (.47) (1.4) (.52)
Log-Wage’ -.20 12 -17 -.08
/1000 (.154) (.064) (.20) (.07)
Pseudo R* 106 159 .049 027
Sample Size 13279 12395 12813 13351

Table 8B

A Table Summary of Changes in Means and Dispersion of Probabilities of Being
Married or Divorced/Separated
For the Years 1967 and 1988

Probi Probability of Being Married Probability of Being
robit . 7
Divorced/Separated
Period Year 1967 Year 1988 Year 1967 Year 1988
Group Never | Married | \NV°" | Married | Married Lol::',er Married Loljlger
Married Married Married Married
Age 77 81 45 48 .02 015 .081 .096
25 (.09) | (07) | (08) | (07) [ (.013) | (.007) | (.036) | (.059)
Age .89 .93 .84 .85 .023 .024 114 137
35 (.045) | (.046) | (.048) | (.046) | (.017) | (.00S) | (.049) | (.058)
Age .92 .95 91 .93 .042 .054 120 .140
45 (.06) | (03) | (.05) | (.03) | (.022) | (.043) | (.044) | (.047)
Age .90 .945 .92 965 .020 .020 .080 .097
54 (.074) | ((038) | (.056) | (.037) | (.016) | (.010) | (.041) | (.052)

" Conditional on not being Divorced/Separated and being part of the sample used to determine the
2.58 Cutoff, Trimmed MMED.
* Conditional on having been Marricd and being part of the sample used to determine the 2.58
Cutoff, Trimmed MMED.
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Appendix A
Description of Replication of Korenman and Blackburn’s MMED Series

Korenman and Blackburn construct their time series of cross-sectional
MMED:s for full-year/full-time, white workers using the 1967-1988 March CPS
samples. Their dependent variable is the log of an individual’s earnings in 1987
dollars divided by 2000. The sample is restricted to workers whose dependent
variable is greater than one and who report no personal self-employment income®’
and are not employed in agriculture or fisheries and wildlife, private household

service, or welfare and religious service®. A constant-real-value top code equal

to the real value of the lowest top-code is applied to the earnings data. MMEDs

R

are then estimated, without sampling weights®’, with three categories of marital
status: never married, currently married® and divorced or separated®. Other
controls include 29 age dummies, 18 education dummies, 10 industry dummies,
one white-coliar dummy, 8 region dummies and dummies for whether the
respondent's residence is outside an SMSA or in a central city’®. The industry and

white-collar dummy variables were more difficult to replicate since the two-digit

# Korenman and Blackbum remove individuals with positive values of personal income from self-
employment. In the later. altemative specification only individuals who report zero personal
income last year from self-employment are in the sample.

% The two-digit codes for industry last year were used to form the industry dummy variables.

%" The alternative MMED series uses sampling weights to ensure that differences in targeted
sampling do not affect the MMED series.

% Currently married includes the category. married spouse absent.

* Widowers are excluded from the sample.

% The age, education, and region dummics were easy to define based on standard reported
characteristics including the nine census regional divisions. For the place of residence variables,
there is an additional category in later years for respondents whose MSA status is not identifiable.
Since Korenman and Blackbum do not report this category, individuals in this category were
included with those living insidc the SMSA.
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classification of major industry’' and occupation®? last year changed twice over

the 1967-1996 period”.

' The ten industry dummy variables were condensed from the many two-digit industry last year
codes.

%2 Occupations chosen to be included in the white-collar status were those that were listed first
among the two-digit occupation codes. They include professional. medical and salaried managenial
occupations and clerical. sales occupations.

% It changed between the 1975 and 1976. 1982 and 1983 March CPS Surveys.



Appendix B
Description of Additional Changes made to form the Alternative MMED
Series

For an alternative series spanning the year 1967-1996, the specification
needs to be adjusted to ensure consistency in the MMED series and to account for
additional changes made in sample construction. One of the biggest changes in
the data sets that affects the estimation of the MMED is how years of education
are reported. From 1992 on, instead of asking how many years of education
someone has, the CPS surve.ys ask about degree completion. To make a
consistent series; six education categories are formed for each year’*. Besides the
change in the education dummy variables and the restriction of the sample to
exclude individuals with negative values of income from self-employment and the
use of sampling weights, the additional change to the regression specification is
the formation of fourteen industry categories®".

The changes made in the formation of the data set are that sampling
weights are now used to control for year-to-year differences in targeted sampling.
Also, one no longer needs to drop individuals whose wage is less than one dollar

since the trim will take care of these values. Finally, instead of imposing a

%4 The first category consists of individuals with less than nine vears of education. The second
category consists of individuals with some high school education but not a high school diploma, or
nine to eleven years of education. The third category consists of individuals with a high school
diploma and with or without some college education. but no college diploma. or twelve to thirteen
years of education. The fourth category consists of individuals with an associate degree or who
went to a technical collcge with individuals who report fourteen to fifteen years of education. The
fifth category consists of individuals with a bachelor degree. or sixteen to seventeen years of
education. The sixth category consists of individuals with a post-bachelors degree or who have
eighteen years of education.

% The Industry categories are: Construction. Mining. Manufacturing. Transportation and
Communication and Utilities and Postal Workers. Wholesale. Retail. Banking/Finance and
Insurance and Real Estate. Business and Repair Services, Personal and Entertaininent/Recreation
Services except Private Household. Medical and Health Services (excluding Hospitals), Hospitals,
Educational Services, Other Professional Services. Public Administration.
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consistent low top-code across the years, the log-earnings are consistently
imputed for top-coded respondents. These changes are made to take into
consideration the findings of Bollinger and Chandra (2001). Bollinger and
Chandra find that using arbitrary values of the dependent variable to trim or
censor observations likely introduces more bias than it removes. As such, since
the underlying distribution does not stay fixed when a fixed censor value is
imposed, it may dampen the true year-to-year variation in the MMED.

An alternative approach is to impute the values of top-coded
observations9_6. To do this a simple assumption is made. The upper half of the
log-earnings distribution is normally distributed. The median log-earnings value
is found. A variable is created where all observations whose log-earnings have
values less than the median log-earnings value are assigned the median log-
earnings value. Then, a Tobit is estimated with the median values being the lower
censor point and the top-coded values being the upper censor point. After the
Tobit regression, one calculates the expected value of the log-earnings for top-
coded observations under the assumption that the Tobit distribution is accurate
and that the trﬁe values are above the assigned values. The top-coded
observations are then assigned the predicted true log-earnings. This approach
maintains a consistency across the years by simultaneously correcting for the

changing real values of the top-code and underlying log-earnings distribution.

% The current dollars levels of top-codes vary a fair amount across the data sets from 50,000 to
75,000 to 99,999 to the last couple of vears where there is no fixed top-code but a number of
values above 100,000. In the imputation procedures. for all of the data sets. any observation
whose current dollar value is above 99.999 is reset to 99.999 before imputation. This allows for
consistency across the years.

;I
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Another advantage is that one can test the accuracy of the normal distribution

assumption for the top half of the earnings distribution””.

%7 This is quite easy to do. Isolate the observations at or above the median so that all the
observations can be expressed as L/ MED + @ . where @ 2 0. For all the observations where

@ > 0, additional observations can be created with the values MED ~ @ . This guarantees a

symmetric distribution and that if the upper half of the log-earnings distribution is normally
distributed then the constructed distribution will be normally distributed. A box-cox test for
normality can then be estimated on the constructed distribution. The box-cox tests on the
transformed upper half of the log-eamings distribution for full-time/full-year white males ages 25-
54 for the years 1967-1996 fails to reject the null hypothesis at the five percentage point
significance level that the constructed log-eamings distribution was significantly different from
the normal distribution. The full log-eamings distribution of full-time/full-year males for every
year did differ very significantly from the normal distribution.
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Appendix C
Description of Why the 1975 Trimmed MMED is considered an outlier.

The year 1975 appears to be an outlier as it deviates strongly from the
overall downward trend between 1974 and 1976 in figure 10. In figure 9, the
percentage of never-married males excluded in the lower portion of the trim in
1975 is comparable with the earlier years. However, the figure below shows that
the unusually low trimmed MMED for 1975 is because of how another form of
measurement error affects the trimming process for 1975. The average
heteroskedastic variance for both married and never married males is unusually
low for the year 1975. When the heteroskedastic variance is biased towards zero
with the distributions having a negative skew, the result is that a disproportionate
number of lower observations, particularly in the never-married sample, are
excluded in 1975.

What would bias the variance downward? The 1976 March CPS data sets
is the first set where precise hours and weeks worked last year are asked of
respondents. If a larger number of respondents refuse to give their true work-
history for this year’®, as is shown to be the case in figure 2 of this appendix, then
one would impute both their work-history and their income from last year. If the
imputed incomes, on average, were more average incomes then the variance of
log-earnings would be biased downwards by an unusually large number of

imputations.

% Perhaps, because of the way the question was phrased.
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Mean Heteroskedastic Variance

Figure C-1
Comparison of Average Heteroskedastic
Standard Deviations by Marital Status
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Appendix D
Comparison of Accuracy of Prediction between the Median and Mean
MMED 1967-1988 Time Series Regressions.
As shown in tables 6-7. the preferred, final specification is estimated with
both a mean and median regression. To distinguish which regression is better, a
prediction is made for the years 1989-1994 for both regressions. The regression
results show that the 2.58, trimmed MMED regression predicts better out of
sample than the 1.96, trimmed MMED regression. The correlation between the

predicted and actual MMED:s is negative for the latter trimmed series.

An explanation for the inaccuracy of prediction using the 1.96, trimmed

series is because of the measurement error in the estimated standard errors. When -
the trim is tighter, the measurement error in the standard errors is more important
since the density of the residual distribution is higher. As such variation in the
standard errors may introduce noise to the trimmed MMED.
Table D-1

Summary of Median Regression Assessments of Accuracy of Predicted Trimmed
2.58 Controlled MMED:s for the years 1989-1994.

Dependent Trimmed 2.58 Trimmed 1.96 Trimmed 2.58 Raw
Variable MMEDs MMEDs MMEDs
Predicted

MMED Series 816 -.163 -318
Mean (.795) (.677) (2.68)

Regression

Pseudo R* 023 154 .003
Predicted

MMED Series 707 -.235 1.085

Median (.681) (.436) (1.01)
Regression

Pseudo R® 085 141 382
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Has the Male Marriage Earninpgaspf)ri?ferential’s Causality Changed?
A Historical Over-View of the Literature.
I. Introduction.
The Male Marriage Earnings Differential (MMED)'’s sizeable and
significant nature was first set out by Hill (1979) over twenty years ago. Since
then, the bulk of research on the MMED centers on inferring the direction of the

100 or its

causality between marriage and higher earnings rather than its magnitude
variation across time or countries'”'. Papers have tried to show that marriage
causes earnings to rise and form the MMED or that selection into marriage based
on earnings ability is responsible for the MMED'®. Yet these stories are not
mutually exclusive and together may explain the MMED. Moreover, the relative
importance of the different potential causes of the MMED may differ across time
or location with different patterns in sex roles and marriage.

To determine the relative magnitudes of the various effects causing the

MMED vary across time, the return to years of marriage after controlling for fixed

* The noise in the standard error estimation is more significant when the underlying residual
distribution is not symmetric. In this case, and variation in the level at which the mean is trimmed
leads to variation in the asymptotic mean. This seems likely to be the case with the MMED.

1% K orenman and Neumark (1991)’s 10-40 percent range no longer appears to be an accurate
description of reality. The only MMED reported in this paper that is near 40 percent is in
Nakosteen and Zimmer (1987). The size of their MMED could be specious due to the inclusion of
males ages 18-22 in their sample. This group of young, mostly unmarried males earnings will be
lower than the earnings of older married males. Moreover, among younger males in more recent
samples, Gray (1997) finds MMED:s statistically significantly less than 10 percent. As such, a
better range for the MMED would be 5-25.

19" Goldin (1990) declares that the MMED has been virtually stable. Similarly, Schoeni (1990)
fails to find significant systematic differences in the MMED across developed countries.

'2 The best way to determine the direction of causality of the MMED is by simultaneously
controlling for differences in unobserved ability with fixed effects and how many years someone
has been married. The fixed effects pick up part of the effect from selection and the years married
show whether earnings grow with how long someone has been married. The longitudinal MMED
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effects from Gray (1997) and Stratton (2002) are reexamined. Gray (1997)
compares the longitudinal estimates of the MMED and the return to years of
marriage with the NLS and NLSY. Stratton (2002) similarly looks at longitudinal
estimates of the MMED and the return to years of marriage/cohabitation using

data from the National Survey of Families and Households (NSFH). The return to

years of marriage, in Gray (1997), is significantly greater than zero in the earlier .
but not the later cohort. However, the cohorts in Gray (1997) have returns to
years of marriage that do not differ statistically significantly from each other. To

confirm a change in the return to years of marriage, a residual-based trim is used

b v

to reexamine Gray (1997) and Stratton (2002)'%

. Then, the trimmed longitudinal
returns to years of marriage are compared to each other and other papers’
estimates to verify whether the return to years of marriage is declining. After
looking at the longitudinal evidence, other studies that investigate the prevalent
direction of causality behind the MMED with different methods'® are compared

by when their data sets are collected. A meta-analysis of the MMED across age

groups and by periods when the data was collected is then estimated.

is examined along with controls for years of marriage and its square and, in most studies, years
divorced.

'9 The residual-based trim is estimated using Gray (1997) and Stratton (2002)’s original data sets.
The trim is based on the residuals from a median regression. This is because one can tell whether
an observation’s reported log-wage is aberrant by its residual. The residuals from a median
regression are used since “outliers” due to measurement error are less likely to affect the estimates
of a median regression.

Stratton’s sample is altered to allow for better comparison with other studies. Instead of using all
males between the ages 18 and 65, the sample is restricted to observations between the ages 25
and 54.

'% There are other techniques used that either help to distinguish between the competing causal
explanations or provide evidence for or against one of the two hypotheses. However, because the
number of papers is small with a fair amount of variation in techniques and sample selection, one
can only directly compare the longitudinal MMEDs with controls for years of marriage across the
studies. However, the qualitative implications of the different studies as to the causality behind
the MMED can be considered.



In general, the qualitative comparisons of the remaining papers are
consistent with the findings of the longitudinal studies. In more recent years,
there is less evidence for the causal effect from being married to having higher
earnings and more evidence for higher earnings increasing the likelihood of being
married. To find a change in the predominant direction of causality with no
evidence of a change in the cross-sectional estimates of the MMED illustrates the
reduced form of observed cross-sectional MMEDs. These naive estimates are not
useful for determining underlying structural causality, or tracing out the effects of
a change in structural causality. Additional information is needed to infer
whether the direction of causality has changed. But, the evidence accumulated in
this paper does indicate that when social structures such as sex roles, marital
behavior, divorce law and etc. change, economic relations will also change.

II. Reinvestigation into Gray (1997)

Gray (1997) uses young men aged 24-31 in 1976 or 1989 from the
National Longitudinal Study of Young Men (NLS) and National Longitudinal
Study of Youth (NLSY) to test whether there has been a change in the causality of
the MMED over time. Table 1 compares the results of the non-trimmed and
trimmed versions of an alternate specification of Gray (1997) 195 In the second
row, we see that 15 or 15.7 percent of the sample is removed by a residual-based

trim'*. In the third row, we see that there is a low adjusted R-squared for the

19 Gray (1997) includes the existence of dependents in the regression as does Cornwell and
Rupert(1997), Akerlof(1997) and Korenman and Neumark (1991). However, as couples are likely
to wait to have children until they can afford them and the variable is partially collinear with
marriage, it is not included in the specifications run here. Generally, the sign of the variable goes
very close to zero when one controls for fixed effects and years of marriage.

'% The specification used is a slight variation on Gray’s original cross-sectional specification.
Changes include how five education category dummies are included in the regression. The
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linear probability regression over whether an observable is trimmed or not can be
predicted based on observables'®’. The linear probability regression serves as a
safe-check that observations are not being systematically excluded from the
sample by the trim.

The impact of the trim is apparent by a comparison of the standard errors
for the trimmed and non-trimmed samples. For the longitudinal estimates of the
MMED without controls for years of marriage, the standard error goes from .30 to

.21 and .25 to .15. The standard error is around a third lower than its previous

categories include less than nine years of education, less than twelve but greater than eight years
of education, twelve years of education, less than sixteen but greater than twelve years of
education, sixteen years of education and greater than sixteen years of education. Also whether or
not dependents are present in the household is not included in the specification. This variable is
omitted because of its endogeneity and correlation with marriage.

The specification described above is first used for a median regression. Only the
residuals are considered from the median regression. Then, a mean, individual, fixed-effects
regression is estimated with the median regression residuals as the dependent variable. The
residuals from the fixed-effects regressions are then used for the trim. The reason for the two
steps is because of the limit on number of variables in STATA and how fixed effects has not been
programmed for median regressions.

Then, an estimate is made of the conditional median log-variance of the residual
distribution by regressing two times the log of the absolute value of the fixed effects regression’s
residuals on the same independent variables used in the original median regression. The
specification used in the median log-variance regression is the same as that used in the original
median regression. Predicted log-variances are made for all observations. The predicted values
are exponentiated and then the square root is taken to arrive at a set of robust estimates of the
conditional standard deviations of the residual distributions. Robust is here used to refer to how
the influence of outliers on the standard errors is reduced relative to what would be the case if a
mean log-variance regression was used to estimate standard deviations. Then, all observations
whose residuals from the residual fixed effect regression are more than 2.58 standard deviations
away from zero are removed from the sample.

197 The same variables as the Gray specification without the dependents variable are included in
the median regression. The linear probability for being trimmed excludes year dummies. The
purpose of this linear probability is to make sure that the trim does not disproportionately remove
observations from the sample based on any observable characteristics. This is a safe guard against
the trim causing additional bias to the observed coefficients through an endogenous attrition of the
sample. It makes sure that the controls for heteroskedasticity in the trim are working to ensure that
the cut-off values for the trim are consistent across observable characteristics. This is particularly
relevant for estimation if there are asymmetries in the earnings distribution, since to trim too
deeply because of the underestimation of the standard deviation for a particular group will
exacerbate the inevitable bias caused from trimming an asymmetric distribution.
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value. Although, the gains in efficiency seem to be higher for the NLSY than the
NLS'®.

There is now a statistically significant change in the change in the return
to years of marriage between the two cohorts'”. However, with the NLS, 2.3 of
the original 12.0 non-trimmed cross-sectional MMED is attributable to years of
marriage''’. 9.7 percentage points are attributable to selection for the earlier
period. In the NLSY, none of the 9.8 non-trimmed cross-sectional MMED can be
directly attributed to years of marriage. This indicates that the cross-sectional
MMED may have fallen primarily because of there no longer being a return to
years of marriage.

II1. Reinvestigation into Stratton (2002)

Stratton (2002) looks at the MMED and the difference in earnings
between cohabiting males and single, non-cohabiting males. It uses data from the
1987-88 and 1992-94 waves of the NSFH. Her original sample is restricted to
white, non-hispanic men under the age of 65 and at least 18. Tables 2 and 3

llland

summarize the findings from looking at Stratton’s original sample
additional samples. Stratton, in her original sample, finds a significant cross-

sectional MMED and Cohabitating earnings differential. Stratton also finds a

'% This is shown by how a larger portion of the sample is trimmed and how the adjusted R-squares
rises more because of the trim.

' In a regression where the two cohorts were estimated simultaneously, the restriction that the
return to years of marriage and years of divorce had not changed between the two cohorts was
rejected at the 5% significance level.

"% Trimming the mean does reduce the MMED. However, if this reduction is because of
asymmetries in the log-earnings distributions conditional on marital status and the asymmetries
are due to endogenous selection then the trim reduces the influence of selection on the MMED.

""" Only observations found in both waves are included in the cross-sectional regression, unlike in
Stratton (2002). This tends to raise the MMED but the overall qualitative implications are not
changed.
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significant return to years of marriage''? and evidence that the return to years of
cohabitation is only positive for males who are long-term cohabiters' .
However, Stratton’s sample includes very young males ages 18-24. This
group is very young with correspondingly low earnings. They also have a very
low likelihood of being married. The correlation between experience and marital
status is made more positive by the inclusion of this group in the sample. The
strengthening of the correlation between experience and marital status increases
the magnitude of bias transferred from the experience coefficients''* to the
marital-status coefficients. The inclusion of younger, unmarried males will tend
to bias the MMED upwards. Because of this, the sample is restricted to males
ages 25-54'"*. Some of Stratton’s findings are sensitive to the change in the
sample and specification''®. There no longer is a significant cohabitation earnings

differential and there is no longer any significant return to years of marriage.

"'? Stratton (2002) only lists the results from regressing the log of years of marriage plus one. This
paper regresses years of marriage and its square to maintain continuity with earlier papers. In the
original Stratton sample, neither of the years of marriage and its square are individually
statistically significant, but together they are statistically significant.

' The years cohabited is negative but its square is significantly positive so that after two years of
cohabitation there begins to be a positive return to years cohabited.

"' The experience coefficients are biased in part by endogenous selection out of employment.

"' Older males are unlikely to be never married and also are excluded. There also is a selection
effect from endogenous retirement for older males that can be avoided by not including the oldest
males.

!¢ Stratton’s original specification included education, experience, experience squared, tenure,
tenure squared, tenure and tenure squared interacted with the second wave, years not employed,
residence in SMSA, a second wave interaction with SMSA, South, Active in Union with wave
interaction, children present, wave dummy, eleven industry dummies, seven occupation dummies.
Children present, years not employed are too likely to be endogenous. The new specification
omits children present, years not employed, and all the wave interactions used above. Most of the
wave interactions are not significant and no a priori reason for why they should be included is
given. Instead of education, education cohorts for years less than nine, less than twelve more than
eight, twelve years, less than sixteen more than twelve, sixteen years, more than sixteen years of
education. These cohorts are interacted with wave dummies. This is because of the rising return
to education. Only the dummy variable for sixteen years of education is significantly greater in
the second wave.
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When a residual-based trim''” is run on the modified Stratton sample, the
cross-sectional and longitudinal MMED both become statistically significantly
different from zero. It also becomes more apparent that controls for years of
marriage and years cohabited do not explain any portion of the longitudinal
MMED. This confirms the findings of Gray (1997) that there does not appear to
be a return to years of marriage in the late eighties.

IV. A Comparison of the Findings of Longitudinal Studies

Table 4 summarizes the findings of longitudinal studies of the MMED' %,
The findings are summarized in the form of the cross-sectional MMED,
longitudinal MMED and the longitudinal MMED after controlling for years of
marriage and divorce. Unfortunately, the first paper, Cornwell and Rupert (1997),
is not comparable to the other studies since it includes tenure at current job and its
square in its final longitudinal regression that measures the return to years of
marriage. Otherwise, Korenman and Neumark (1991) and Trimmed Gray (1997)
A" are very similar in their findings of a significant return to years of marriage
after controlling for fixed effects'?’. Both Akerlof (1997) and Gray (1997) B find
a lower MMED and a lower return to years of marriage in the National
Longitudinal Survey of Youth (NLSY). Akerlof (1997) uses data drawn from an

earlier set of years than Gray (1997) B. There still is a positive return to years of

""" The same residual-based trim used to analyze Gray (1997) earlier in the paper.

'"® The coefficients from the MMED and dependents variable are added together for Cornwell and
Rupert (1997), Korenman and Neumark (1991), Akerlof (1997). The standard errors presented are
estimated by taking the square root of the sum of the squares of the reported standard errors for the
two coefficients. This is a conservative estimate of what would be the MMED and its standard
error if the dependents variable was not included in the specification.

""" There are two time periods where Gray (1997) estimates the MMED. The first from 1976-
1980 and the second is from 1989-1993.

120 Both papers use the National Longitudinal Survey of Young Men for their papers.
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marriage in Akerlof (1997) but it is lower than in Korenman and Neumark(1991).
Then in Gray (1997) B. there does not appear to be any return to years of
marriage. The MMEDs from Stratton (2002)'?! are somewhat higher than the
other papers. However. this caould be because of endogenous sample attrition' .
In Stratton (200), the signs on years of marriage and its square are the wrong
direction and the MMED rises, instead of falling, when controls for years of
marriage are added. Altogether, there appears to be a downward trend in whether
the MMED rises with years of marriage.

To further investigate whether the causality of the MMED has changed,
the rest of the paper compares the findings of investigations into the causality of
the MMED by the time periods when the data is collected. Then a meta-analysis
is done to test whether the MMED has fallen after controlling for differences in
the age group used to estimate the MMED.

IV. Earliest Studies.

The earliest study by Hill (1979) consists of verifying whether the MMED
is still significantly positive after one adds additional controls to the earnings
regression. Hill (1979) finds that the MMED remains significantly positive and

even rises with the number of controls. Hill, after demonstrating the existence of

2! These MMED:s are from the modified sample and specification.

122 L ater, when a meta-analysis of cross-sectional MMEDSs is measured based only on observations
from the first wave, the MMED estimated from the NSFH is comparable to the other cross-
sectional estimates, after controlling for age of sample and a shift after 1980. When both waves
are used to estimate a cross-sectional MMED, it is considerably higher than the other cross-
sectional MMED:s.
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a MMED that is unexplainable by observable characteristics. poses the question
as to its source'?.

However, one cannot infer the cause(s) of the MMED from a solitary
cross-sectional estimate. More information is needed. Kenny (1982) first
incorporates multiple observations from the same individuals to obtain more
information about the effect of marriage on earnings. As summarized in Table 5,
Kenny (1982) tests whether earnings rise at a different rate before or after a man
is married. He finds that earnings tend to rise at a higher rate after marriage than
before marriage. Bartlett and Callahan (1984)’s later finding of greater income
growth among continuously married males provides support for Kenny’s finding.
While Bartlett and Callahan’s finding by itself is not convincing because of the
obvious selection story, it is consistent with Kenny’s finding that earnings rises
faster during marriage.

Kenny (1982) interprets the increased rate at which earnings rises after
marriage as evidence for Becker’s theory that married males are able to
accumulate more market-oriented human capital'>*. However, as Korenman and
Neumark (1991) observe, Kenny’s finding is also consistent with the employer
favoritism model. Both papers argue that there is evidence in favor of marriage
increasing productivity versus employer favoritism. The evidence in favor of
increased productivity from marriage is based on the supposition that employer

favoritism would increase the level of earnings of married males and not increase

their earnings growth rate. The counterfactual to this argument is that if

' After posing the question, Hill gives her econometrically unsubstantiated assessment that the
MMED is due to employer favoritism toward married males.
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employers are favoring married males primarily through an increased number of
promotions then the impact of favoritism would be a higher growth rate of
earnings. Korenman and Neumark (1991) go further to show that married
workers are more likely to be more productive. Married workers receive higher
performance ratings from their supervisors. Their increased chance of promotion,
thus, corresponds to their higher performance ratings'?*. Regardless though, to
find a higher growth rate during married years does suggest that the MMED is not
completely due to the selection of males with higher earnings into marriage.

V. Studies Based on Data Collected during the Seventies.

Table 6 summarizes the major findings of studies using data drawn during
the Seventies. The paper using the earliest data set, Nakosteen and Zimmer
(1987), runs the first test of the endogeneity of marital status. Nakosteen and
Zimmer (1987) finds that it is unable to reject the exogeneity of marital status.
Their instrumental variables estimate of the MMED is marginally higher than the
OLS estimate of the MMED. As such their paper does not provide convincing
evidence for the claim that the observed MMED is the causal effect from
selection into marriage based on earnings ability'*.

The remaining three papers briefly discussed earlier examine the NLS data

set with fixed effects and measures of married/divorced years. They include:

"2 The increased productivity would be based on the household division of labor.

123 Implicit here seems to be an argument against discrimination based on the theory of
discrimination set out in Becker (1957). Becker argues that if a firm did have discriminatory
tastes or supervisor’s performance ratings reflected more than the actual productivity of workers
that in a competitive market a firm would not be profit maximizing. Competition from non-
discriminatory firms would likely put such firms out of business or result in a change in
ownership.

126 Nakosteen and Zimmer (1987) use the statistical insignificance of the IV MMED statistic to
claim that there is no evidence for the household specialization/employer favoritism hypotheses.
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Korenman and Neumark (1991). Gray (1997) and Cornwell and Rupert (1997).
Both Korenman and Neumark (1991) and Gray (1997) find a significant return to
years of marriage during the seventies for white males in America. However. the
similar findings are with the same data set for the same years and so the two
studies cannot be said to be independent of each other. Korenman and Neumark
(1991) goes further and looks at an additional data set taken from the records of a
company personnel database. The analysis of the data set indicates that there is a
significant MMED but that the differences are mostly due to a concentration of
married males in higher job grades. Married men receive higher performance
ratings and as such are more likely to qualify for promotions. As with Kenny
(1982), the increasing levels of income during years of marriage support the
household specialization/employer favoritism hypotheses.

Cornwell and Rupert (1997) use the same NLS data set to reexamine the
findings of Korenman and Neumark (1991). They lengthen the panel data set so
that it includes observations from 1971 so as to include additional changes in
marital status. Contrary to Korenman and Neumark (1991), Cornwell and Rupert
(1997) do not find a significant return to years of marriage after controlling for
fixed effects. However, their paper neglects to consider additional implications of
their extension of the panel data set. There are changes in their data set from
Korenman and Neumark (1991) that could provide alternative explanations of the

different findings'?’.

27 These include a smaller sample size and the inclusion of years of tenure variable in the
specification. Korenman and Neumark (1991) show that, since marital status affects turnover
likelihood, the variable is endogenous. The inclusion of tenure at current job in a regression
would bias downward the return to years married.
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The biggest change involves the effect of the inclusion of non-spouse
dependents in their regression. Both Korenman and Neumark (1991) and
Cornwell and Rupert (1997) include the dummy variable in their specification.
Cornwell and Rupert find a significant correlation of .052 (.019) in their fixed
effect specification. On the other hand, Korenman and Neumark do not find a
significant correlation, .02 (.02), between having dependents and earnings. The
negative correlation between significance in marital status and significance in
presence of dependents across the two papers could be related to the collinearity

between the two variables. Cornwell and Rupert (1997) show in their Table 1 that

AT AT

there is a strong collinearity between the two variables for the later years in the
panel'*®. However, in 1971, the year that Cornwell and Rupert add to the panel,
only 73 percent of married males have dependents. Herein lies an explanation for
the differences between the two papers. Since married males that have non-
spouse dependents are likely to be older and the decision to have or not have
children can depend on their affordability, married males with dependents are
likely to have higher earnings than married males without dependents, which
makes the non-spouse dependent dummy variable is endogenous and biased
upwards in the earnings equation. The positive correlation between the non-
spouse dependent dummy and the married dummy leads to a transfer of bias to the
MMED. The MMED becomes biased downwards. One can check whether or not
the inclusion of the dependents variable is affecting the MMED by adding the

coefficients for the married and non-spouse dependent dummies for both papers

'2® They report 85, 89 and 92 percent of married males have non-spouse dependents in the years
1976, 1978 and 1980. Only 3, 6, 11 and 9 percent of never married males report having
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and comparing the point estimates. For Cornwell and Rupert, the sums of the two
coefficients are .135 and .108 for the cross-sectional and fixed-effects estimates.
For Korenman and Neumark, the sums of the same two coefficients are .15 and
.08. The differences in the sums of the two coefficients are well within their

likely standard errors'?’.

Because of this exigency, Cornwell and Rupert (1997)
does not contradict Korenman and Neumark (1991)’s finding of a return to years
of marriage. Thus, it seems that the MMED, in all likelihood, did rise with years

of marriage during the seventies.

V1. Studies based on Data Collected during the Eighties/Nineties.

However, an examination of Tables 7 and 8 show that, after the seventies,

there is less evidence in favor of the specialization/favoritism hypotheses.
Nakosteen and Zimmer (1997, 2001) both show with the PSID that selection into
marriage based on earnings ability during the eighties is important. Similar to
Gray (1997), Jacobsen and Rayack (1996) show that both the MMED and the
negaﬁve correlation between hours worked by spouse and a male’s earnings are
dampened when one controls for fixed effects'*’. Loh (1997) directly tests a
number of the predictions of the theory that marriage enhances productivity.

These include tests of: whether higher hours of work by wives lead to a decline in

dependents in the relevant four years, 1971, 1976, 1978, 1980.

129 The standard error of the differences between the sums is greater than .02 for the cross-
sectional estimates and greater than .03 for the longitudinal estimates. This is based on a
comparison of the standard errors for the individual coefficients. One must also remember that
there are also differences in the two data sets.

1% Unfortunately, like Gray (1997), Jacobsen and Rayack (1996) does not report the relevant
information about their IV estimation technique. As such, one cannot assume it is reliable. Gray
(1997) does report that a significant negative correlation between hours the spouse works accounts
for the decline in the MMED. However, this is not robust to changes in specification and the
instrumental variables of child less than six does not pass the test for a valid instrument and the
remaining correlation between the instruments and the hours worked by spouse is not strong
enough for the IV results to be reliable.
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the earnings of males. whether cohabitation prior to marriage leads to higher
earnings ceteris paribus'’', whether self-employed males who are married have
higher earnings than not married self-employed males'*. In all cases. no
evidence is found for the productivity-enhancing hypothesis. Hersch and Stratton
(2000) use the information from the National Survey of Families and Households
to test whether variation in hours spent in housework explain part of the MMED.
They find that, while there is a negative correlation between a male’s earnings and
hours spent in food preparation, controls for the hours spent in housework do not
affect the MMED. Hersch and Stratton (2000) do not find direct evidence that the
extent of specialization in household production has a significant causal effect on
market earnings. Stratton (2002) finds that when younger males ages 18-24 are
included in the sample there is a significantly positive cross-sectional correlation
between cohabiting and earnings. The earnings of males in long-term
cohabitation relationships also seem to rise with time. However, these findings
are not robust to when the sample is restricted to include only males ages 25-54.

The change in the sample shows that there is no significant difference in earnings

'3 When a couple chooses to cohabitate, this allows for the same marriage specific specialization
in human capital investment as may occur during marriage. The human capital model predicts
that, after controlling for years of actual marriage, the additional time spent in cohabitation should
increase the MMED.

132 If married men have higher earnings then both salaried and self-employed married men should
have similar higher earnings. Otherwise, one might expect from an employer-discrimination
model that married self-employed men may not be better off than never married self-employed
men. Loh shows that, conditional on being self-employed, married men make less than never
married men. The finding of a marriage penalty for self-employed men is robust to the inclusion
of a selection correction for being self-employed. Loh does not look into whether the marriage
penalty is robust to differences in specification. Self-employed is not interacted with any other
term besides marriage. Other terms included in the regression that are not interacted with being
self-employed are education, tenure, tenure squared and age. With tenure, we would expect that a
self-employed worker would not need a Lazearean implicit contract with himself over time. If
married males were more likely to be salaried workers with this type of long-term contract, then
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between older cohabiters and never-married non-cohabiters and no return to years
cohabited. This corroborates the findings of Loh (1997) that there are no higher
earnings associated with cohabitation. Akerlof (1998) exploits the details of the
NLSY to establish that large differences in behavioral patterns exist across males
by marital status. The differences in traits, such as likelihood to get intoxicated or
incarcerated, may contribute to the selection hypothesis to the extent they are
valued both in the marriage and labor markets.

Chun and Lee (2001) is the only recent paper that claims to find evidence
against the importance of selection in the later years'>>. Chun and Lee (2001)
estimate a switching regression between married and never-married states.
However, Chun and Lee (2001) finds that controls for the endogenous selection
do not change the MMED. This implies that the characteristics used to identify
the decision to become married do not also lead to higher earnings. Chun and Lee
(2001) also find evidence that there is a negative correlation between
unobservables in the marriage and earnings equations. One would expect that if
unobserved differences in earnings ability also are important in the selection into
marriage that there would be a positive correlation between the error terms in both
equations. Hence, for the error terms for these two equations to have a negative
correlation does complicate the selection story. Yet, it does not disprove the
selection story'**. This is because there is more than one possible selection story.

It also may be possible that multiple selection stories for marriage can coexist.

there would be a negative bias to the interaction of marriage and self-employed. As such, the
comparison across groups of workers is not convincing.
'3 Their data set is collected in 1998.
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An additional selection story could be where higher ability males. once freed from
previous social constraints, select not to marry. One can easily explain why this
could be the case. As Becker (1973) notes in his treatise on the family.

“Nothing distinguishes married households more from singles households
or from those with several members of the same sex than the presence, even
indirectly, of children. Sexual gratification, cleaning, feeding. and other services
can be purchased, but not own children: both the man and woman are required to
produce their own children and perhaps to raise them(p.818).”

Given the centrality of production of children as an economic rationale for
marriage and the time-intensive nature of child rearing as well as the indivisibility
of children, one can easily posit that some high-income males will prefer not to
have children. As such, the incentive for marriage may not exist for them'*".
There could be a non-linearity in the relationship between earnings ability and
propensity to become married.

Tentative evidence that the average earnings of never-married males has
risen in recent years is found using the same data set used in the second paper of
this dissertation. Graph 1 shows that in the years of survey 1995 and 1996, the
MMED"? begins to decline relative to its predicted levels from the years 1967-
1988. Graph 2 shows that the decline of the MMED is paralleled with a similar
decline in the Divorced/Separated earnings differential (DSED). The parallel

between the two series’ declines is likely due to an increase in the average

earnings among never married males. If this trend continues to exist in 1999 then

'3 Moreover, if it did refute the selection hypotheses then how would one account for the

longitudinal estimates of the MMED being lower than the cross-sectional estimates of the
MMED?

'3 This is particularly the case if employer favoritism toward married males in the past is no
longer the case.

1% This actually is the trimmed MMED. A similar form of trim is employed in Wetzell (2002) as
is used to reexamine Gray (1997) and Stratton (2002).
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it likely affects Chun and Lee’s data.  One can postulate that the inclusion of a
fraction of higher ability males as never married would increase the group’s
average earnings. This would then reduce the MMED and potentially make the
correlation between the error terms for marital status and earnings equations
negative.

The key point is that Chun and Lee (2001) do not disprove the selection
story. Their findings can be reconciled with the earlier finding of evidence in
papers like Nakosteen and Zimmer (1997, 2001) in support of selection as one of
the factors causing the MMED. To reconcile this finding, an additional, theory-
based selection story is given. Then with the help of this story, the deviation of
the two last MMEDs in the series constructed by Wetzell (2002) from the pattern
that prevails in the previous twenty-eight years is explained and extrapolated as
likely to still apply in more recent years.

VII. Summary of Meta-Analysis of Cross-Sectional MMEDs

The main, or average, Cross-Sectional MMEDs for eleven of the reported
studies are reported in table 9. These MMEDs are grouped with the mid-range of
the sample’s age evaluated at the mean year when the data was collected and a
dummy variable for whether the data was collected after 1980. A median
regression with the Cross-Sectional MMED as the dependent variable is then
estimated with the age and when the data set was collected as independent
variables. The regression shows that the cross-sectional MMED does rise with
the age of the group and that there is a significant four-percentage point decline in

the Cross-Sectional MMEDs estimated on data sets collected after 1980. The
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median regression establishes that Nakosteem and Zimmer's estimate of the
MMED is an outlier. When a mean regression is estimated on the rest of the
sample, the same results are found.
VIII. Conclusion

The above comparison of the results of studies across time confirms that
the MMED has changed. The relative importance of the sources of the MMED is
not fixed. The finding of a significant return to years of marriage in Kenny
(1982), Korenman and Neumark (1991) and Gray (1997) A, and Akerlof (1997)
show that there was a significant causal effect from marriage to higher earnings.
But the significance of the causal effect of marriage to earnings for the existence
of the MMED appears to have declined in importance, as illustrated by Gray
(1997) B and the modified version of Stratton (2002). The decline in the
importance of marriage for earnings is supported by how a meta-analysis shows a
decline in the Cross-Sectional MMEDs after 1980. In addition, a survey of
several more recent studies that look at the predictions of the specialization
hypothesis fail to find strong support for its contribution to the MMED. Lastly,
several more recent papers do find strong support that selection into and out of
marriage in more recent years is correlated with earnings ability. Thus, it seems
that the MMED, in more recent years, is less due to marriage increasing earnings
productivity than increased earnings productivity increasing the likelihood of

being married.
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Table 1

Summary of Trimmed Versions of Gray (1997)

Sample NLS NLSY
B PA H Z
% of Original Ag'" R of £ % of Original Adj. R of
Trim Sample Pro ab.lllty 0 Sample Probat>.1hty of
. . Being . Being
Statistics Trimmed : Trimmed .
Trimmed Trimmed
150 .0041 157 .0023
Type of Non- . Non- .
Sample Trimmed Trimmed Trimmed Trimmed
Cross-
Section?l 4200 .5068 3525 4651
Adj. R
120 .096 .098 .096
MMED (.017) (.015) (.014) (.012)
Longitudinal
Adj. R? 7757 9052 .6989 .8948
.091 .066 .022 .056
MMED (.030) (.021) (.025) (.015)
Longitudinal
w. Controls
Years of 7770 9061 .6986 .8949
Marriagze
Adj. R
.063 .043 .007 .042
MMED (.032) (.022) (.026) (.016)
Years of .027 .026 .008 .004
Marriage (.009) (.006) (.009) (.005)
l\‘fl:ar;sagi 142 112 -.069 -.069
Squared/100 (.043) (.029) (.051) (.031)
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Table 2A

Comparison of Descriptive Statistics Stratton (2002)"*’
Sample Stratton’s Wetzell’s Sub-Sample
P Original Sample Males Ages 25-54
No. of Individuals 1358 1209 1017
Type of Sample Non-Trimmed Non-Trimmed Trimmed
Real Wage 19928 | 15.85 16.63 16.52 17.64 16.55 17.29
Log Wage 2.62 2.62 2.67 2.71 2.69 2.73
Married 73.2 77.5 78.3 80.9 79.4 81.9
Divorced. 9.0 11.7
Widowed, Separated 8.0 1.9 8.7 1.0
Cohabiting 3.3 5.2 3.9 42 35 4.1
Has Cohabited 25.6 32.2 28.8 339 28.9 333
Years of Marriage 11.7 16.0 12.2 17.0 12.3 17.1
Age 36.28 42.0 373 432 37.4 433
Education 13.88 13.92 14.08 14.13 14.13 14.17
Table 2B
Summary of Reexamination of Stratton (2002)'3#
Sample Stratton’s Wetzell’s Sub-Sample
P Original Sample Males Ages 25-54
Type of Sample Non-Trimmed Non-Trimmed Trimmed' ™
R’ .3905 3451 4790
.198 218 201
MMED (.049) (.055) (.042)
Longitudinal R* .845 .833 .938
.085 .062 .069
MMED (.044) (.057) (.036)
Longitudinal R* .846 .835 938
.085 .081 .080
MMED (.044) (.060) (.036)
. .004 -.001 -.006
Years of Marriage (.008) (010) (.005)
Years of Marriage .010 .027 .026
Squared/100 (.022) (.024) (.014)

7 The means are weighted by sample weights. Cross-sectional MMED:s are estimated with
sampling weights, but sampling weights were not permitted by STATA for XTREG, fixed effects.
"% There is an upwards bias to the cross-sectional MMED caused by the sample attrition between
the two periods for the NSFH. When the MMED is estimated from the first wave alone it is .143
(.033).

3% The Adjusted R? from the linear probability regression of whether or not an observation is
trimmed is 0.0179. This is a little higher than usual and indicates that males with less than high-
school education were more likely to be trimmed. To disproportionately trim a portion of the
sample causes bias if the underlying distribution is asymmetric. For example, if controls are not
made for marital status a disproportionate percentage of never married males are trimmed from the
sample. This is because there naturally is a wider variance in earnings for never married males.
But, because the earnings distribution for never married males is negatively skewed, to trim too
many never-married males reduces the MMED significantly. As it is, never married and
divorced/separated males have a four percentage point greater likelihood of being trimmed. This
may not be enough of a difference to alter the MMED significantly.
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Table 3

Summary of the Impact of Cohabitation

Stratton’s Wetzell's
Sample Original Sample Subsample
Males Ages 25-54
Type of Sample Non-Trimmed Trimmed
R’ .3930 4797
230 .203
MMED (.049) (.044)
" 113 -014
Cohabiting (.068) (.054)
Previously -.024 -.030
Cohabited (.026) (.025)
Longitudinal R~ .845 938
.080 .062
MMED (.047) (.037)
. -.020 -.048
Cohabiting (.050) (.039)
Previously -.001 -.010
Cohabited (.047) (.034)
Longitudinal R* .848 938
.080 .059
MMED (.048) (037)
.. .041 -.048
Cohabiting (.054) (.041)
Previously .047 -.012
Cohabited (.048) (.035)
. .0080
Years Married (0084)
Years 012
Married/100 (.022)
. -.022 .0025
Years Cohabited (018) (0142)
Years 012 .086
Cohabited’/100 (.022) (127




Table 4
Summary of Returns to Years Married from
Longitudinal MMED Studies With Controls for Years Married.

Cross- e
Time | Age Data | Section Longitudinal
Span | Range | Source Married Married Yeggs Y/T?)Bsz
1971, | Ages
C}‘;TVZ:" 1976, | 19-29 | NLsY | .135 | .099 | 033 | -005 | -.03
(199}:,)7)14, 1978, in M (.028) | (.032) | (.028) | (.006) | (.03)
1980. | 1971
Koren- 1976 Ages
man 1978’ 24-34 | NLSY 15 .08 .03 022 | -.096
Neumark I980’ in M (.03) (.036) | (.03) | (.009) | (.034)
(1991) | 1976
. Ages
T"‘G’;‘;‘;ed 1976 | 2431 |NLSY | 096 | 066 | 043 | 026 | -.112
(1997) A 1980? in M (.015) | (.021) | (.022) | (.006) | (.029)
1976
By
1985
Akerlof | 1984- | Done NLSY .109 .04 .018 .016 -.15
(1998) 1991 ggith (.026) | (.024) | (.020) | (.007) | (.05)
uc-
ation
Trimmed | 1987- gggi
Modified | 1988, in NSFH 201 .069 .080 | -.006 | .026
Stratton | 1992- 1987 (.042) | (.036) | (.036) | (.005) | (.014)
(2002) 1994 y
1988
. Ages
T"G“r‘a";ed :gg‘i’ 24-31 | (o | 09 | 056 | 042 | 004 | -.069
(1997) B ]993j in (.012) | (.015) | (.016) | (.005) | (.031)
1989

% y ears Married and its square.
"! Unlike the other papers, Cornwell and Rupert include tenure at current job and its square in

their specification. Also see text about the consequences of the inclusion of dependents dummy.
Only longitudinal results are reported with years of marriage as a dependent variable.
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Table §

Summary of Earliest studies based on data collected before 1970.

Authors/ Time Range | Age Range | Source of Data Estimated Principal

Publishing of Earnings | of Data Set | Set MMED Finding

Date Information

Lawrence Before Ages 30- Retrospective 17-20 Monthly

Kenny 1969. 40 Monthly Data earnings rise

(1983) more quickly
when a male is
married

Bartlett and 1966-1977 Ages 55- National 20-32 Continuously

Callahan 64 Longitudinal married men

(1984) Survey of have higher

Older Men earnings

growth
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Table 6

Summary of MMED Studies based on Data Collected 1970-1980.

TR

Authors/ Time Range Age Source of Cross- Principal Finding
Publishing | of Earnings | Range of Data Set Sectional
Date Information | Data Set MMED
Cornwell 1971, 1976, | Ages 19- National 13.5™ No positive return
and Rupert 1978 and 29 in Longitudinal to years married
(1997) 1980. 1971 Survey of after one controls
Young Men for tenure.
Nakosteen 1977 Ages 18- | Panel Survey 37-41™ Correcting for the
and Zimmer 24 of Income endogeneity of
(1987) Dynamics marital status fails
to reduce the
MMED from its
OLS level. The test
for endogeneity of
marital status is also
inconclusive.
Korenman 1976, 1978 | Ages 24- National 15 There exists a
and and 1980. 34in Longitudinal positive return to
Neumark 1976 Survey of years married after
(1991) Young Men controlling for fixed
effects.
Jeffrey Gray | 1976, 1978 | Ages 24- National 12.0 Replicates
(1997) and 1980. 3lin Longitudinal Korenman and
1976 Survey of Neumark (1991)’s
Young Men finding of
significant rise in
MMED with years
of marriage
Korenman 1976 Not White male 11.9™ MMED associated
and Given managers and with higher
Neumark professionals performance ratings
(1991) from a single and greater/lower
firm likelihood of
promotion/turnover

"2 The MMED is found here by adding the coefficient on marital status to the coefficient on the
dummy variable for non-spouse dependents, when the non-spouse dependent variable is included
in the regression. This is relevant for Comwell and Rupert (1997) and Korenman and Neumark
(1991). The lower MMED is the one associated with the longitudinal analysis, the higher MMED
is from the cross-sectional.
'3 The lower estimate is the OLS estimate and the higher estimate is the 2SLS estimate.

' This includes precompany experience and its square, company service and its square, region
and education dummies.
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Table 7

Summary of MMED Studies based on Data Collected 1980-1989.

Authors/ Time Range | Age Source of Estimated | Principal Finding
Publishing of Earnings | Range of | Data Set MMED
Date Information | Data Set
Nakosteen 1984, 1986, | Younger | Panel Survey | -- Shows that traits
and Zimmer | 1988 Males of Income that predict future
(1997) Dynamics earnings predict
well the transitions
into and out of
marriage.
Nakosteen 1983, 1985, | Singles Panel Survey | -- Shows that there
and Zimmer | 1987, 1989 | who of Income exists a positive
(1987) become Dynamics correlation between
married wage regression
in the unobservables
next between singles and
period. future spouses.
Jacobsen 1984-1989 | Younger | Panel Survey | -23,5.11"" | Shows that
and Rayack | waves. Males of Income instrumental
(1996) Dynamics variables or fixed
effects removes or
dampens the
MMED and the
negative correlation
between wife’s
hours of work and
earnings. Taken as
evidence against
specialization.

145 MMED for not self-employed. Lowest value is the instrumental variables estimate, middle
value is fixed effects estimate, and highest value is the OLS estimate.
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Table 8

Summary of MMED Studies based on Data Collected 1984-1998.

OF—> 3

E TS o h - et e

Authors/ Time Age Source of Estimated | Principal Finding
Publishing | Range of Range of | Data Set MMED
Date Earnings Data Set
Information
George 1984-1991 | Completed | National 10.9 Never Married Males
Akerlof education | Longitudinal are more likely to
(1998) by 1985; Survey of engage in non-
Age 24-31 | Youth socially productive
in 1989 behavior.
Eng Seng 1990 25-33 National 9.1 Finds that a series of
Loh (1997) Longitudinal tests do not support
Survey of marriage as
Youth productivity-
enhancing. '*¢
Hersch and | 1987-1988, | 18-59 National 9.4-11.0 Shows that the hours
Stratton 1992-1994 Survey of of work in the
(2000) 18-65 Families and household, while
and Hersch Households 17.0 negatively correlated
(2002) with earnings, do not
appear to affect the
magnitude of the
MMED.'"
The cohabitation
earnings differential
is only significant for
long-term cohabiters.
Jeffrey 1989, 24-31 in National 9.6 Shows that the
Gray 1991, 1993 | 1989 Longitudinal MMED no longer
(1997) Survey. Survey of rises with years of
Youth marriage, as was the

¢ Finds that the extent of wife's labor force participation does not affect the MMED. Finds that
self-employed, married men earn less than self-employed, never-married men and that men who
cohabited with their wives before marriage do not have higher MMEDs than men who did not

cohabitate with their wives before marriage.

147 Married males, whose wives do not work, do about two hours less housework than never
married and married males with spouses who work. Formerly married males work on average
about three hours more than married males. However, overall, the magnitudes of hours worked
do not differ that greatly among housework by marital status. The negative correlation between

hours worked with earnings is primarily driven by food preparation time. This correlation may be

due to males with lower market earnings being more likely to invest in food preparation human
capital. The direction of causation may be the opposite direction.
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case in the seventies.

Hyunbae
Chun and
Injae Lee
(2001)

1998.

Ages 18-
40

March CPS )
Supplement

11.7-12

Estimating a
switching
regression'** does not
alter the MMED
significantly. There
is a slight negative
correlation between
unobservables in the
marriage and
earnings equations.

* The 1999 March CPS Supplement was used. Unlike earlier studies, all races are pooled in the
same sample here. A dummy variable for whether someone is black is included in the
specification. The sample is also restricted to never married and married males.

'*® The switching is between the married and never-married statuses.
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Table 9A

List of Values Used for Meta-Analysis of Cross-Sectional MMED
across Age Groups and Over Time

MidRange of Age Years Data
Study over Years MMED Collected>1980
Kenny (1983) 35 185 0
Bartlett and Callahan
5
(1984) 59.5 26 0
Cornwell and Rupert "0
(1997) 29.25 135 0
Nakosteen and
” n
Zimmer (1987) 2l 37 0
Korenman and o
Neumark (1991) 3 15 0
Non-Trimmed
2) )
Gray(1997) A 29.5 120 0
Akerlof (1997) 26 .109 1
Non-Trimmed
-
Gray(1997) B 29.5 .098 ]
Eng Seng Loh (1997) 29 .091 ]
Modified
Hersch and Stratton 395 143 1
(2002)"
Hersch and Stratton
-
(1997) 41.25 11 1
Chun and Lee (2001) 29 .1185 |
Table 9B

Summary of Meta-Analysis of Changes in Cross-Sectional MMED

MMED dependent variable/
Independent Variables

Median Regression

Mean Regression
Excluding Nakosteen and

Zimmer(1997)
100*Age . 386 425
(.081) (.068)
100*Period (Year>1970) -3.98 -4.25
(2.30) (1.29)
100*Constant 3.04 3.89
(3.84) (2.65)

* This includes all observations ages 25-54 in the regression in the first wave. Lower educated,
Never married males experienced a disproportionate rate of attrition in the second wave. The
upward bias from the endogenous attrition appears to be six percentage points.




Male Marriage Earnings Differential

Figure 1
Comparison of Predicted and Observed Trimmed MMED
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Figure 2
Comparison of the Trimmed MMED and DSED'* series
For Years of Survey 1991-96
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19 DSED stands for the Divorced/Separated Eamings Differential.
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