How to Carve a Medical Degree: Human Capital Assets
in Divorce Settlements

By SEVERIN BORENSTEIN AND PAUL N. COURANT*

This paper examines effects of the legal rules for property division at divorce on
investment in human capital during marriage. We show that current rules
generally lead to suboptimal levels of investment and spousal support or to
inequitable distribution of the returns from such investment, or both. We propose
a new rule that performs better than the existing rules on both efficiency and
equity criteria and that requires no more information than the existing rules.

More than half the states in the United
States now have “no-fault” divorce laws that
allow either party to end a marriage without
obtaining agreement from his or her spouse.!
Along with the increased ease of divorce
have come changes in the practices govern-
ing alimony payments and the division of
marital property at divorce. Alimony awards
are rare in no-fault divorces. At the same
time, spouses who support their mates in
acquiring a professional degree are now at-
tempting to claim some remuneration for
that support when divorce occurs. In this
paper, we review the approaches that courts
have recently taken in dividing human capi-
tal assets and we propose an alternative rule
for such division. We show that our pro-
posed rule should be no more difficult to
apply than those currently used, that it is
likely to increase the efficiency of financing
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'See Weitzman (1985), Doris Freed and Timothy
Walker (1985, 1986), and Uniform Marital Property Act
(1986). Many other states have hybrid rules, in which
no-fault rules apply after a period of separation.

graduate education, and that it provides for
more equitable division of the returns to
education than do the approaches currently
in use.

The pure no-fault states are our primary
focus for a number of reasons. First, it ap-
pears that nearly all states will have some
form of no-fault divorce in the near future.
Second, Lenore Weitzman (1985) and others
have argued that no-fault laws have led to
greater declines in the economic status of
women upon divorce than obtained under
the old adversary rules.? Finally, no-fault
divorce laws can make particularly attractive
the practice that we call “strategic divorce,”
in which one spouse uses divorce in order to
increase his or her lifetime wealth. The
“standard” case is that of the husband who
is supported through medical school by his
wife, and who leaves her the day he is
board-certified in his lucrative specialty.’

The case law on the treatment of human
capital as marital property is decidedly

?In states that do not have no-fault rules, a partner
who resists divorce can exert considerable leverage in
the property, alimony, and child-support negotations.
See Robert Mnookin and Lewis Kornhauser (1979) and
Elisabeth Landes (1978). H. Elizabeth Peters (1986)
provides empirical evidence that alimony and child sup-
port are lower in no-fault states.

3We use the case of a male medical student/doctor
and his female spouse because virtually all of the case
law involves women supporting their husbands’ educa-
tions. To pose this problem as being sex-neutral in
practice is to mispose it.
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mixed. Some courts have held that a profes-
sional degree is not marital property, be-
cause the degree is not transferable.* Where
the courts have found a degree to be marital
property, division of the property has ranged
from awarding the wife her actual cash con-
tribution, and in some cases adding a return
based on the passbook savings rate, to
awarding the wife something less than 40
percent of the estimated present value of the
portion of the husband’s earnings attri-
butable to the degree.’ Courts are unlikely to
award alimony (now usually called mainte-
nance) in these cases, because no-fault
statutes typically allow for maintenance only
in cases where one spouse is unable to sup-
port himself or herself. In cases resembling
the medical student example, the women
have just been supporting themselves and
their husbands.

Though we study the efficiency aspects of
various rules, efficiency is not, and probably
should not be, the primary focus of property
settlement laws. Fortunately, the rule that
we propose also has very attractive equity
properties; in most cases, it meets the strong
Pareto criterion that all parties be at least as
well off, having engaged in a transaction as
they would have been had they not done so.
Thus, the rule that we propose will generally
yield a level of investment in human capital
that is closer to the optimum than will any
current law or precedent. Further, in the
event of divorce, whether strategic or other-
wise, both husband and wife are better off
economically than they would have been had
the marriage occurred, but the joint invest-
support relationship not been undertaken.

*Joan Krauskopf (1980), Marvin Moore (1982), Allan
King (1982), and J. Patrick Gunning (1984) analyze the
treatment of professional degrees as marital property.
Lloyd Cohen (1987) considers the treatment of less
tangible marriage-specific assets in divorce settlements.

SInman v. Inman is a good example of the first type
of award; Lynn v. Lynn and O’Brien v. O’Brien are
good examples of the second. In O’Brien, the court
stated that it would award 40 percent of the estimated
present value of the professional license to practice
medicine. It then spread payments over a 10-year pe-
riod, thus substantially reducing the value of the award.
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Some might argue that there are no effi-
ciency issues in laws that address the divi-
sion of marital property, because the parties
may write efficient contracts that supersede
the court’s standard rules. There are a num-
ber of answers to this argument. The sim-
plest is that if the state provides “default”
rules that lead to efficient investment, then
agents need only be aware that such is the
nature of the rules, and they can avoid the
costs of contracting. Contracting costs may
be quite high, including legal fees of between
$1,000 and $10,000 and potential emotional
strife brought on by negotiations that con-
template divorce.®

Efficiency issues will also arise if some
marriage partners have systematically biased
views of the probability of eventual divorce
or of the altruism of their spouses if divorce
occurs. As we show later, asymmetric beliefs
about the probability of divorce (in the ex-
treme, strategic divorce) can lead one spouse
to elicit behavior from the other that is jointly
inefficient, but privately profitable. Given
that some rules will exist, consistency with
efficient behavior on the part of well-
informed marital partners seems as good a
criterion as any for picking them. Finally,
the typical divorce involves bargaining over
many issues. Property settlements, mainte-
nance payments, and custody arrangements
may be traded-off against one another in the
process and the law will greatly influence the
strength or weakness with which each party
comes to the settlement negotiations.

In order to focus on the relationships be-
tween property rules and human capital ac-
quisition, we do not consider the presence of
other “lumpy” assets, such as the family
house, or the process by which settlements
are enforced.” We also confine our formal
analysis to couples without children.

®See Wall Street Journal, July 23, 1986. The legal fees
are for cases involving tangible assets. Including future
human capital in pre-nuptial agreement would surely
complicate the contract.

The very high default rates on support payments,
however, indicate that this is likely to be an important
issue if remuneration is to be made over an extended
period of time.
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1. Financing Investment in Education

In this section, we amend Gary Becker’s
(1967) model of individual investment in hu-
man capital in order to analyze a couple’s
decision to acquire additional education for
one spouse. We examine the investment cal-
culation in a two-period model. In period
one, one member of the couple “invests” in
education, while the other member “sup-
ports” the education both directly (for ex-
ample, paying tuition) and indirectly (for
example, through providing or paying for
household operations).® In the second pe-
riod, no education occurs. The return to
period-one education is the increase in in-
come that the investing spouse will receive
when working in period two.

"Both the costs and returns to education include
pecuniary and non-pecuniary factors. To start with, we
look only at the monetary costs and benefits. The exten-
sion to non-pecuniary support is straightforward in
principle although accurate measurement of such sup-
port may be complicated in practice. If support involves
delaying the opportunity for the supporting spouse also
to acquire education, the analysis must be altered. We
discuss the complication in Section III.

A. The Financial Returns to Education

The financial benefit from education is
increased income in period two, AY,. We
assume that Y, increases with education, E,
but at a decreasing rate, Y,/(E)>0,Y,”(E)
<0.° We express the benefits in terms of
period-two net income, although we recog-
nize explicitly below that some of that in-
come may be transferred to period one.'
These benefits are illustrated in Figure 1 as

"We recognize that for a given course of study, for
example, medical school, Yy ( E) will not be everywhere
downward sloping— there will be a “spike” at gradua-
tion. However, a new college graduate will face a con-
tinuum of potential human capital acquisitions from a
one-day computer-programming course through medi-
cal school and an arduous and prestigious residency.
Looking at all of these possibilities the potential human
capital investor will see a declining marginal return
schedule.

l()Throughout the paper, we assume that the return
to education is completely predictable. Technically, our
analysis requires only that the return to education does
not affect the probability of divorce and that market
interest rates on educational loans incorporate the pos-
sibility of default. The latter assumption is innocuous;
the former is justified by the assumption of “efficient
divorce” discussed in Section II.
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the downward-sloping marginal return to ed-
ucation function. This is the marginal in-
crease in Y, for each dollar’s worth of re-
sources invested in education in period one.

B. The Financial Costs of Education

The financial cost of education includes
tuition and the foregone income from a de-
crease in the investing spouse’s period-one
labor supply. The resulting budget constraint
is met by increasing one’s net indebtedness,
that is, decreasing second-period consump-
tion, and by decreasing period-one con-
sumption. To the extent that the return on
the supporting spouse’s savings is less than
the interest rate at which the investing spouse
can borrow, it is efficient for the spouse to
provide support before the investor goes to
external sources. If the couple faces the same
borrowing and saving rates, then they will be
indifferent between internal and external fi-
nancing.

There are many reasons that the borrow-
ing and savings interest rates might differ.
The difference pays for transaction costs and
the risk of default on loans. It is on the
transaction costs that a couple can econo-
mize by using internal support. In particular,
the supporting spouse will be able to obtain,
at little or no expense, the loan-qualification
information that a bank must do some
amount of investigation to acquire. Not only
does the spouse have lower costs of acquir-
ing relevant information about the investor,
she also has lower costs of monitoring the
investor’s effort once the education is begun.
While the couple is married, the supporting
spouse probably also has a greater ability to
persuade the investing spouse to supply the
optimal level of his own effort.!! Moreover,
the technology of household production will
generally make the supporting spouse a
low-cost provider of non-pecuniary support.

On the other hand, while a supporting
spouse may be at an advantage in minimiz-

""Due to the investor's limited liability, he may oth-
erwise have less incentive than is optimal to contribute
his own work effort to the investment.
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ing the transaction costs, she is likely to be
at a disadvantage in regard to the costs of
default risk. Unlike a bank, she cannot di-
versify away this risk with low transaction
costs. Sharing the risk with others will also
diminish the advantages of spousal support.
Still, the evidence is clear that spouses do
provide support, so we infer that the trans-
action cost and home production savings
outweigh the risk-bearing cost over some
range.!?

If spousal financing is substituted for ex-
ternal support for some portion of the
marginal education costs, education will be
less costly on the margin. As a result, it will
be efficient for the investing spouse to ac-
quire more education than he would if he
had to borrow all funds externally.!®> Both
the lower cost of financing and the addi-
tional education that it induces will generate
rents for the couple when they finance the
education jointly in comparison to what the
investor could obtain if the supporting
spouse were not present.

C. The Individuals’ Financing
Cost Function

We look first at the cost of financing an
investment for an individual. In the standard
single-interest-rate analysis, maximization of
the intertemporal utility function, U =
U(C,,C,) with an investment opportunity
yields U, /U, =1+ r = f'(E), where U, is the
marginal utility of consumption in period i,
r is the interest rate, and f(E) is the period-
two payoff to investment of an amount E in
the available project during period one.

In general, the borrowing rate that an
individual faces on the margin is a weakly
increasing function of the person’s borrow-

'2It may also be the case that the banking industry is
not perfectly competitive. Thus, intra-household fi-
nancing allows the investing spouse to avoid paying
monopoly rents. Self-financing may not be socially ef-
ficient in this case, but it is a welfare improvement for
the couple.

Y This is true unless the marginal return to further
education drops discontinuously at the level of educa-
tion that is optimal in the absence of spousal support.
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ing.!* We assume a continuous cost of credit
function that is constant when a person is a
net saver and weakly increasing in the
amount borrowed when he becomes a net
borrower. This roughly reflects the actual
opportunities available to most students, who
can obtain some government-guaranteed stu-
dent loans and, perhaps some loans from
parents, but who must then turn to more
expensive sources of credit, from unsecured
student loans through bank cards and loan
sharks.!3

Figure 1 illustrates the marginal cost of
credit function that we assume. On the hori-
zontal axis is funding drawn from the credit
market either through decreases in savings or
increases in borrowing. (The case we have
shown is that of an investor with initial
savings of B, — B,). On the vertical axis is
the marginal decrease in period-2 consump-
tion due to the marginal decline in savings
or increase in debt during period 1. If the
investor paid all education expenses (tuition
plus foregone income) through changes in
his credit position, and if he took all gains as
increases in second-period consumption, then
there would be no effect on C;. In that case,
the education could be viewed as a pure
arbitrage opportunity, yielding second-period
rents equal to the shaded area in Figure 1.
Since this option is always available to the
investor, the shaded area represents a lower
bound on the rents that could be generated
by the education opportunity.

In general, however, an investor in educa-
tion would want to change his net credit
position by more or less than the cost of his
education (in tuition plus foregone income).

'"“Likewise, beyond some level of savings, the
marginal interest received on savings is an increasing
function of the amount saved. The increasing interest
rate on savings, however, would complicate the analysis
quite a bit and is probably not relevant to the level of
savings held by most young couples trying to finance
grald_uate school.

“Becker (1967) observes that subsidized loans may
be at rates below the rate on savings. Were this the case,
the order in which sources of finance are used would be
different from that suggested here, and the lowest rate
would be lower. The cost function would still be up-
ward sloping and continuous, however, which is what
we need for the analysis that follows.
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Opposing forces from a wealth effect and a
substitution effect make the net change am-
biguous. As the marginal cost of credit in-
creases, the price of consumption in period
one increases relative to the price of second-
period consumption. The resulting substitu-
tion effect encourages the investor to finance
part of the investment by foregoing some
period-1 consumption in lieu of some bor-
rowing.

On the other hand, the additional income
that will be obtained in period 2 as a payoff
to the education relaxes the lifetime budget
constraint, and, provided that consumption
in each period is a normal good, will tend to
increase consumption in both periods. This
wealth effect from the returns to education
will encourage the investor to borrow more
than the cost of education.'® That is, he will
want to transfer some of the expected in-
crease in period-2 income to period 1.

If the wealth effect were small, for exam-
ple, if the investment were just barely prof-
itable, the substitution effect would domi-
nate, resulting in a decrease in C; and an
increase in C, relative to the levels without
the investment. If the investor faced a con-
stant marginal interest rate, the substitution
effect would disappear. In that case, the
wealth effect would ensure that the investor
lives better as a student (higher C,) than he
would have during period 1 if he had not
engaged in the education. Our strong im-
pression is to the contrary—graduate stu-
dents are poorer while in school than they
would have been had they instead been in
the work force. The obvious explanation
would be the dominance of the substitution
effect, which implies an increasing cost-of-
credit schedule.!’

"®We term this a “wealth effect.” rather than an
“income effect” in order to distinguish it from the
conventional analysis of an exogenous increase in the
interest rate. The relevant interest rate does indeed
increase here, but the increase is a result of optimizing
behavior, not an exogenous shock.

"See Alan Gustman and Frank Stafford (1972) for
evidence that our impression is correct. An alternate
explanation for this observation is that being in gradu-
ate school lowers one’s marginal rate of substitution
(MRS) of period-one consumption for period-two con-
sumption. This might be true to the extent that social
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As the cost of market financing increases
with increased borrowing, so does the cost of
period-one consumption relative to period-
two consumption, and thus, so does the MRS
between consumption in period one and pe-
riod two. Substitution toward the relatively
cheaper commodity (period-two consump-
tion) will be used to “self-finance” part of
the investment.

Formally, in the absence of spousal sup-
port, and assuming that the nonnegativity
constraints on education and consumption
are not binding at the optimum, the investor
solves

(1) max U(C,,G,),
.G E.B
S.t.
(1a) C,=Y,+B—E,
(1b) C,=Y,(E)—R(B),

where B is the net credit position of the
individual and R(B) is the second-period
repayment as a function of first-period credit
position. Both B and R( B) are positive when
he is a net borrower and negative when he is
a net saver. We assume that R'(B) >0 and
R”(B) =0, R”"(B)=0when B <0. An opti-
mum for this problem will always exist.'®
The first-order conditions then imply that

(2) Yz’(E):R,(B)=U1/U2~

The marginal return to education must equal
the marginal repayment per dollar borrowed
(i.e., the marginal interest rate plus one), and

norms do not require that a graduate student dress as
well or display other material wealth to the same extent
that people of the same age must in the business world.
Still, if professional education is highly profitable, as it
is generally thought to be for medical and business
school, the wealth effect that is dominated is quite large,
indicating that the offsetting effect must also be quite
large.

®A sufficient condition for uniqueness is that Y,( E),
R(B), and U(C,,(,) are all continuous in all deriva-
tives up to third order, that Y/(E)>0, Yy"(E)<0,
R'(-),R"(-)>0, and U, > 0,U, <0 for i=1,2. We as-
sume that these conditions hold.
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both must equal the marginal rate of substi-
tution between first- and second-period con-
sumption.

D. The Increased Returns to Education
with Spousal Support

When one member of a couple invests in
additional education, his spouse may con-
tribute financial support by using her savings
and by reducing her period-1 consumption.'®
If the couple is maximizing the rents from
the investment opportunity, then the sup-
porting spouse will contribute to the invest-
ing spouse’s education so long as her
marginal opportunity cost of the funds is
less than his.?® The supply of “credit” from
the supporting spouse is an increasing func-
tion of the rate of return offered.

Let E, the total value of period-one re-
sources devoted to the investment, be di-
vided into the part provided by the investing
spouse, denoted H, and the part provided by
the supporting spouse, denoted W. The sup-
porting spouse’s supply of (i.e., marginal cost
of ) support function is shown as S’(W) in
Figure 2. It is added (horizontally) to the
investor’s marginal financing cost function,
defined implicitly in (2), which we denote
I'(H), to give C-o0-F, the cost of financing
including spousal support. The addition of
spousal support results in greater rents from
a given level of education and increases the
optimal level of education.?!

"We assume for simplicity that work hours, at home
or outside the home, cannot be adjusted. If one ignores
the effect of leisure time on the marginal utility of
consumption, then changes in work hours can be con-
sidered as changes in consumption of leisure.

“Joint maximization of rents from the education
follows immediately if we assume that the spouses al-
ways bargain to a Pareto optimum.

2'Wealth effects make the illustration in Figure 2
imprecise. In Figure 2, I'(H) is the marginal cost of
investment function facing the husband without spousal
support. When the supporting spouse contributes ac-
cording to S'(W), the total supply of financing shifts to
the right by less than would occur by simply adding
horizontally S'(W) and I'(H). This is because the
investing spouse’s anticipation of additional rents, as-
suming that he receives a positive share of these new
rents, lead him to demand more consumption in each
period (including period 1). This wealth effect will thus
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If consumption in each period is a normal
good for the supporting spouse and she faces
a (weakly) increasing cost of credit, then the
opportunity cost of her financing will be
(weakly) positively sloped. Solving the opti-
mization problem as in (1) with an explicit
spousal credit function of this sort yields
first-order conditions

(3) Y/(E)=R(B)=S(W)=U/U,.

The extra condition indicates that the
spouse’s support will be used to the point
that her opportunity cost of supplying credit
is equal to the marginal return on the educa-
tion.?

The investing spouse is using self-financ-
ing, spousal financing, and credit market fi-
nancing to support his education. At the

shift I'(H) to the left, reducing his supply of self-
financing at all levels of period-two return.

2 By the definition of ['(H)—the period-one
marginal cost to the husband of providing resources for
the investment -—it is always the case that at an opti-
mum /'(H)= R'(B)=U,/U,. Thus, (3) can be written
as Yy(E)=1I'(H)=S'(W).

optimum, the marginal opportunity cost of
each source is equal to the marginal return
to education. In addition, the cost of each
source of funding is increasing in the amount
of funding provided. Thus, the total cost of
each source of funds is bounded above by
the quantity of funding provided multiplied
by the marginal interest rate. This result will
prove very useful in analyzing property divi-
sion rules in the following section.

In the presence of spousal support, the
investor in education will choose the optimal
amount of such education if either (a) both
parties perceive the probability of divorce to
be zero or (b) they agree in advance that
repayment for spousal support will be along
her opportunity cost of support function plus
some predetermined share of the rents gener-
ated by her participation. Such an agreement
—a Pareto-improving trade—would lead to
efficient acquisition of human capital and
would assure that neither side would be
worse off than if he or she had refused to
participate in the invest-support relation-
ship. The rents due to spousal support are
the rents from education with spousal sup-
port minus the rents without spousal sup-
port. Graphically, these are illustrated ap-
proximately as the dark-shaded area in



