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Because the tax savings of having a child are realized only if the
birth rakes place before midnigbt, January 1, ihe incentives for tbe
"marginal" birth are substantial. Using a sample of children from
the National Longitudinal Survey of Yoitth, we find that the proba-
bility that a child is born in the last week of December, rather than
the first week of January, is positively correlated with tax benefits.
We estimate that increasing the tax benefit of having a child by
$500 raises the probability of having the child in the last week of
December by 26.9 percent.

Economists have paid considerable attention to the relationship be-
tween taxes and the timing of behavior.' There is evidence, for exam-
ple, that taxes do not materially affect tlie magnitude of capital gains
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' Taxes have been shown to be correlated with the timing of events including
marriage (Gelardi 1996; Aim and Whittington 1997), capital gains realization
(Auten, Burman, and Randolph 1989; Burman and Randolph 1994), and charitable
contributions (Randolph 1995).
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realizations or charitable contributions, but have a sizable effect on
the timing of these actions. Despite the importance of fertility to
economic welfare, the relationship between taxes and the timing of
births has not received comparable attention. Because the annual
tax savings associated with a birth are realized if the birth takes place
any time &f/orp midnight January 1, parents who are expecting a child
around the end of the year have an incentive to time the birth at
the end of December rather than at the beginning of January. This
paper is the first to support the anecdotal evidence of a behavioral
response to these incentives with empirical estimates of its magni-
tude.^ Using a sample of children from the National Longitudinal
Survey of Youth (NLSY) bom in the last week of December and the
first week of January, for the years 1979-93, we find that the proba-
bility that the child is born in the last week of December rather tlian
the first week of January is positively correlated with tax benefits. We
estimate that the proposed child tax credit in the Tax Relief Act of
1997 increases the probability of having the child in the last week
of December rather than the first week of January by 26.9 percent.

This paper proceeds as follows: Section I describes provisions of
the U.S. personal income tax code that may affect the timing of
births. In Section II we provide evidence from the U.S. natality data
that the timing of births can be maniptilated over a short time pe-
riod. Section III documents the spike in late-December births rela-
tive to the early-January births and explores this relationship further
through the use of microdata from the NLSY. We discuss the magni-
tude of our findings in the context of the 1997 Tax Relief Act. In
Section IV, we consider the nontax costs that may accompany this
behavior. Section V presents conclusions.

I. Tax Treatment of Births

The U.S. federal personal income tax defines the tax unit as the
family and subsidizes the cost of having a child along three dimen-

^ "The doctor was trying to get hitn out .so he could be the first baby of 1990, but
my husband was more concerned about getting him otit in 1989 to use as a tax
write-off," said Annie Wliite. who delivered tbe last baby of the 1980s in Gwintiett
County, Ga., and obtained a $2,000 tax deduction. A nurse present at tbat hospital
reports that •'generally, people wbo deliver between Christmas and New Year's are
trying to get the tax deduction and get delivered before the first of tbe year" (Morian
1990, p. 1). Similar stories documenting tbe tax benefits from a late-December birtb
are found in the Si. Petersfnirg Times (Levesque 1997), tbe Denver I'ost {O'DriscoU
1996), tbe Pantagruph ("Baby Born on Christmas," 1997), and the Richmond Times-
Dispatch (Wiiitley 1997). Furtbermore, physicians and mothers that we interviewed
confirmed our bypothesis, including one mother whose doctor encouraged her to
schedule her late-December birth far in advance to avoid tbe rush of motbers hoping
to have their babies before the end of the tax year.
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sions: the personal exemption, the earned income tax credit (EITC),
and the standard deduction. A tax unit may deduct the value of the
personal exemption from taxable income for each person claimed
as a dependent (defined as someone who lives with a taxpayer or
for whom one provides more than half his or her .support during
the year [Internal Revenue Service 1996]). Therefore, the birth of
a child any time during the year lowers tax liability by the value of
the personal exemption times the unit's marginal tax rate. In addi-
tion, units with children and sufficiently low earnings qualify for the
EITC. Unlike other credits, the EITC is refundable; that is, if a filing
unit's credit is greater than its tax liability, the Treasury refunds the
difference. Since 1991, the EITC benefit levels and income limits
increase with a second child but do not vary for children beyond
the second. A birth, therefore, may result in either eligibility for the
EITC or an increase in the value of the credit. The current benefit
levels are quite generous, with a maximum of $2>152 for a family
with one child and $3,556 for a family with two or more children
in 1996. Finally, the Tax Reform Act of 1986 introduced a distinct
standard deduction for filers who are heads of households that ex-
ceeds that of single filers. A single person who has her first child
may experience a reduction in tax liability by filing as a head of
household rather than as a single filer. In addition, the income
brackets are wider for head of household filers, and the birth of a
first child may reduce tax liability by decreasing the top marginal
tax rate. All these aspects of the tax code have varied substantially
over time, and their magnititdes are illustrated in table 1. We use
this exogenous source of variation in tax liability as an identification
strategy in our econometric model.

The size of these incentives can be quite large. For example, a
single woman with $10,000 in adjusted gross income (AGI) in 1996
reduces her tax burden by $2,670 with the birth of her first child.
The birth allows the woman to file as a head of household, thus
receiving a higher standard deduction and an additional personal
exemption than she was eligible for as a single filer. In addition, this
tax unit becomes eligible for a $2,152 EITC. The marginal tax bene-
fit for a second child is $1,404 and arises from the increase in the
EITC. The marginal tax benefit of a child to a married couple in
1996 with $50,000 in AGI is $382.50, which is the additional personal
exemption of $2,550 times the couple's 15 percent miarginal tax rate.

II. Can Births Be Timed?

The tax system increases the betiefits of a late-December birth rela-
tive to an early-January birth, and economic theoiy suggests that
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people will respond to these incentives provided that birth is a
choice variable. However, in contrast to models of taxes and the tim-
ing of charitable contributions, capital gains, or marriage, biology
plays a large role in the exact timing of a birth. Planning perfectly
a child's date of birth without medical intervention is unlikely. Once
conception occurs, the due date is estimated at 280 days from the
start of the woman's last menstrual period. The American Medical
Women's Association's Guide to Pregnancy and Childbirth (Epps and Stew-
art 1996, p. 97) cautions that "this is only a guide," and the time
to birth will vary considerably, usually between 36 and 42 weeks
(Ventura et al. 1996). Because naturally planning the exact date of
birth is not feasible, another mechanism is needed.

The two primary means of medically manipulating the exact date
of birth are cesarean section deliveries and inducement of labor.
Cesarean births require invasive surger)' and involve making an inci-
sion in the mother's abdomen. Cesareans are sometimes scheduled
in advance when existing conditions of the mother or baby prevent
a vaginal delivery and are also performed under emergency situa-
tions if labor is not proceeding nonnally. The inducement of labor
consists of stimulation of uterine contractions before the spontane-
ous onset of labor for the purpose of accomplishing delivery. Like
cesarean deliveries, the reasons for inducement are varied, and it
may be scheduled in advance or performed imder emergency condi-
tions.

Figure 1 and table 2, based on 1993 U.S. natality records, show
clearly that births are not uniformly distributed over a given week
and suggest strongly that the timing of births is being manipulated.^
The number of weekend births, especially cesareans and induce-
ments, is substantially below the number of weekday births. The
number of births occurring on Sunday and Saturday are 22 and 17
percent below the daily average. Births during which labor is in-
duced are 56 and 31 percent less likely to occur on Sundays and
Saturdays, relative to the daily average.

ni. Empirical Results on Taxes and the Timing
of Births

If marginal tax benefits exert a strong influence on the timing of
births, we do not expect births to be uniformly distributed over the
two-week period surrounding the end of the year. Rather, we expect

* These data are taken from standardized birth certificates for each live birth oc-
curring in the 50 states and the District of Columbia, representing over 99 percent
of all births.
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FIG. 1.—1993 distribution of birth procedures by day of week. Source: Authors'
ubulations from 1993 U.S. natality microdata (National Center for Health Statis-
tics).

the number of births in the last week of December to be greater
than the number of births in the first week of January.* Using data
from U.S. natality records, figure 2 considers this possibility by illus-
trating the daily counts during these two-week periods between De-
cember 1978 and January 1992. The black columns represent the
final seven days of December and the white columns represent the
first seven days of January for each contiguous two-week pairing.
The fewest births in this two-week period occur on December 25
(Christmas Day), with January 1 and other weekend days also having
low birth counts. The peak number of births occurs on either De-
cember 28, 29, or 30 in all but one year. The spike in the number
of births preceding the end of the year suggests that the timing of
births may be correlated with taxes. The advantage of the natality
data is that they include almost all births in the United States. How-
ever, this source lacks crucial data on household incomes and family
structure necessary to conduct a multivariate analysis of the relation-
ship between taxes and the timing of births.

* We focus on a seven-day time period, before and after the end of the year, to
avoid contaminating our results with the seasonality of births (Seiver 1980; l^m,
Miron. and Riley 1994; Lain and Miron 1996; Ringel 1996). The seasonality of births
is nontrivially persistent over dme, peaking in August and September and reaching
a trough in April and May.
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To conduct such an analysis, we u.se data from the NLSY supple-
mented with the NLSY Child Sample. The full NLSY sampled 12,686
individuals in 1979 who were aged 14-21. The survey collects annual
data on each of the respondents through 1994. We limit our sample
to families that had births in the two-week period bounded by De-
cember 24 and January 8 of each year. After we drop one of the
observations in two sets of twins, observations that report not filing
taxes or report zero AGI, and observations with missing information
on variables used to calculate taxes or estimate our regressions, our
final sample contains 170 births.

The explanatory variable of interest is the marginal tax benefit of
an early birth. We estimate this benefit by first calculating each unit's
tax liability as though the child had been born in December. We
then calculate the unit's tax liability as though the child had not
been born by the end of the year. The difference between the former
and the latter is our measure of the relative tax benefit of having
the child in the last week of December.''

hi table 3 we present summary statistics for our sample. We con-
vert all nominal dollar variables to 1996 dollars. Fifty-two percent of
the babies in this sample were born in the last week of December.
For babies born in the last week of December, the average family's
tax liability declined by $433 because of the birth of the child. For
babies bom in January, if the child had been born prior to the end
of the year, the family's taxes would have been only an average of
$366 less in that year.**

The decision whether to have a December rather than a January
birth arises from an underlying difference in utility between the two

* All tax liability calculations carefully reflect current-year tax parameters. We de-
termine filing status on the basis of reported marital status and reported number
of children. We add two personal exemptions for the two cases of twin birtbs. We
assume tbat all married individuals file joint tax returns, all single persons with cbil-
dren file head of household returns, and all cbildless, unmarried individuals file
single returns. We use the reported number of exemptions or, if tbe number is
unreported, we assume tbat tbe touil number of exemptions is tbe respondent,
spouse (ifone is present), and the total number of children. We bave no information
on the itemized deductions of the families, and as in earlier literature, we assume
thai all filers take the standard deduction {Aim and Wbittington 1997; Dickcrt-
Conlin and Houser 1998). This assumption would lead us to overestimate the mar-
ginal tax rate and therefore the tax benefits of an additional cbild for some families
that itemize deductions.

" We cannot reject the hypothesis that the mean or median changes in tax benefits
arose from the same distribution at standard significance levels. Examined from
another angle, however, the December births yielded higher tax benefits. We reject
the hypothesis tbat the percentage difference between the tax benefits in tlie two
periods is zero. The natural log of the variable for December birtbs is statistically
different from January* birtbs at tlie 4 percent significance level (i-statistic -2.05).
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TABLE 3

MEANS AND STANDARD DEVIATIONS FROM NLSY DATA

Fraction of births in last week of De-
cember

Change in tax liability associated
with a December birth (1996 dol-
lars)

Annual AGI (1996 dollars)

Mother's annual earnings (1996 dol-
lars)

First or second birth? (1 = yes)

Married? (1 — yes)

Mother's age at time of birth
(years)

Mother's education at time of birth
(years)

Urban residence? (1 = yes)

Mother is African-American?
(1 - yes)

Observations

Full
Sample

.52
400.52

(308.22)

32.512.55
(26.800.44)

9.164.72
(11.084.26)

.76
(.43)
.75

(.43)
24.37
(4.04)
12.30
(2.61)

.80
(.40)
.23

(-42)
170

December
Births

1
432.53

(338.18)

35.803.14
(27,753.97)

9.789.85
(12.550.88)

.69
(.46)
.78

(-41)
24.47
(4.20)
12.11
(2.89)

.85
(.36)
.24

(.43)
88

January
Births

0
366.16

(270.31)

28.981.18
(25.443.64)

8,493.85
(9.287.96)

.84
(.37)
.72

(.45)
24.27
(3.90)
12.50
(2.28)

.74
(.44)
.22

(.42)
82

SOURCE.—Authors' ubutations from the NLSY.
NoTK,^-Standard deviations are in parentheses. This sample from the NLSY is restricted lo those binhs

ihai ocriirri'd in ihe lasi week of December or the first week of January, for which all of the variables above
were defined.

choices. We do not observe this underlying difference in utility; how-
ever, we express it as

In this representation, ^is the tax benefit associated with a Decem-
ber birth relative to ajanuary birth. The X matrix consists of observ-
able nontax incentives affecting the decision to have a December
birth. The value of Y* is empirically unobservable; however, we ob-
serve

Y =
1 (a December birth) if K* > 0

0 (ajanuary birth) if y* < 0.

With the assumption that e is normally distributed, we can estimate
the equation above with a probit regression. A testable implication
is that, all else equal, higher tax benefits are positively correlated
with a December birth relative to ajanuary birth.

The holiday season itself is a reason that the distribution of births
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may not be uniform over the last week of December and the first
week of January. The holidays at the end of December may pro\ide
additional vacation days for the parents, making the timing of child-
birth more convenient and, therefore, more likely during diat time.
However, given that the holidays are a particularly busy time of year,
parents may prefer to schedule births after the holiday. We attempt
to control for nontax factors that determine whether the parents
might prefer a birth in late December over a birth in early Januaiy,
although we have few predictions about the signs of these coeffi-
cients.

First, we include the family's AGI as an independent variable.
Higher income may reflect access to physicians who are willing to
participate in the timing of a birth. Additionally, we include moth-
er's age, race, marital status, and education to collectively proxy for
the amount of control or preference over the timing of births. We
also include a dummy variable that is equal to one if the family lives
in an urban area as an indicator of the type and possibly the proxim-
ity of medical care. Logistics is one justification for inducing labor
according to guidelines of the American College of Obstetricians
and Gynecologists (ACOG) (1995). To control for the fact that
mothers with a higher opportunity cost of taking maternity leave
may opt for a December birth, we include mother's earnings in our
regressions. We expect that such mothers may prefer late-December
births because they can use the Christmas holidays to stipplement
their regular maternity leave. Finally, we include a dummy variable
that is equal to one if the child is the first or second child born to
the mother. Families with multiple children may be more comfort-
able with the birth process and, therefore, more willing to manipu-
late the date of delivery.

Table 4 presents the results of our probit model, expressed as mar-
ginal effects evaluated at the point of sample means. Column 1 re-
ports the marginal effects and standard errors of the explanatoiy
variables in our primary specification. The coefficient on the vari-
able for change in tax liability is significant and has the expected
positive sign: mothers with more to gain in termsof lower tax liability
are more likely to have a child during the last week of December
than during the first week of January. The birth order of the child
is also found to be correlated with the timing of the birth. Specifi-
cally, if the child is at least the mother's third child, she is more
likely to have the child in late December. Mother's education is neg-
atively and statistically significantly related to the birth of a child in
late December rather than early Januaiy. Not surprisingly, no other
variables are significantly correlated with the timing of birth at the
standard levels.
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TABLE 4

MARGINAL EFFECTS FROM PROBIT MODEL

SPECIFICATION

{N= 170)

Change in tax liability from December birth
(thousands)

AGI (thousands)

Change in tax liability from December birth X AGI
(thousands)

Mother's earnings (thousands)

First or second child? (1 = yes)

Mother's education

Marital status

Urban residence? (1 = yes)

Mother's age

Afriean-American? (1 = yes)

SOURCE.—Authors* tabiitaiions from ihc N15V.
NOTE.—The dcpciidciii variahle equals one if the hirth took place in the last week of Decemher and lero

if it !oi)k place in the first week of January. Standard errors for marginal effects at the point of sample means
are in parentheses.

* Statisticallv significant at ihc 10 percent level.
•* St;itis lie ally sigiiiruant al the 5 percent level.
***Johitly sigiiifitaiit ai tile 6 percent level.

To consider the possibility that families are not equally responsive
to tax incentives at all levels of income, we estimate another specifi-
cation that includes an interaction term between the change in tax
liability and adjusted gross income. The results are in column 2 of
table 4 and are very consistent with those of our primary specifica-
tion. The coefficients on the tax and interaction terms are positive
and jointly significant at the 6 percent level.' The positive coefficient
on the interaction term suggests that the responsiveness to the tax
incentives increases with income. For AGI above $12,000, the mar-
ginal effect of the tax benefit is larger than the average marginal
effect estimated in column 1."

(1)

.344**
(.1596)
.0022
(.0023)

.0032
(.0045)
-.2334**
(.1084)
-.0338*
(.0192)
.1588
(.1221)
.1614
(.0967)
-.0159
(.0122)
.0778
(.1123)

(2)

.2269***
(.1907)
-.0041
(.0060)
.0091***
(.0080)
.0033
(.0046)
-.2505**
(.1081)
-.0304
(.0197)
.2039
(.1260)
.1653*
(.0964)
-.0174
(.0125)
.0713
(.1126)

' The coefficients on AGI and the interaction term between AGI and the lax bene-
fit are jointly insignificant, which is consistent with our results in col. 1.

" We estimated numerous specifications to test the sensitivit}' of our choice of statis-
tical assumptions, independent variables, and samples. We consistently find that
higher tax benefits are positively correlated with December births. For example,
becau.se probit models are not robust to heteroscedasticity and produce inconsistent
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In table 5 we simulate how the probability of having the child in
late December rather than early January is affected by changes in
the tax incentives for children. We use the coefficient estimates from
column 1 of table 4, evaluated at the means of the continuous vari-
ables. In addition, we assume that the birth occurs to a white, mar-
ried woman who lives in an urban area. We also assume that the
child is the woman's first or second. For this baseline case, the proba-
bility that the birth occurs in late December is .516.

A 10 percent increase in the mean tax benefit (from $401 to $441)
of having a child raises the probability that the child is born in the
last week of December rather than the first week of January by 2.7
percent to .530. Assume that 75,000 children are born in the last
week of December. As a result of this 10 percent increase, an addi-
tional 2,025 births are timed for the end of December rather than
early January. At this average tax benefit, the annual loss in tax reve-
nue associated with this behavioral change is $893,000. If we increase
the tax benefit of having a child by $500, which is equal to the pro-
posed child tax credit in the Tax Relief Act of 1997 (Commerce
Clearing House 1997), the probability of having the child in late
December increases by 26.9 percent to .655.** This suggests an in-
crease of approximately 20,175 births in late December with a corre-
sponding decrease in early January. This behavioral change would
imply a tax expenditure of over $18 million ($901 times 20,175
births). When we simulate eliminating the tax incentives for having
a child, we find that the probability that the child is born in late
December falls to .380—a 26.4 percent decline. This change in be-
havior would reduce tax expenditures by $7.9 million.

In one sense, these estimates of the tax costs of timing births are
underestimates because of our focus on the marginal births timed
within the last week of December. We are ignoring the possibility
that mothers naturally plan births for November or early December
to take advantage of the tax benefit while avoiding the costs of medi-
cally manipulating a late-December birth.

IV. Nontax Costs

The nontax costs and benefits of manipulating the timing of a birth
are harder to assess. The subsidy distorts the price of a December

estimates of the population parameters under misspecification (Yatchew and Gril-
iches 1985), we compare the estimated coefficients from the probit with the esti-
mated coefTicients in a linear probabilit)' model. The estimates are virtually iden-
tical, suggesting that heteroscedasticity is not a problem in our probit estimates.

'̂  Increasing the average marginal tax benefit of childbirth by $500 is an upper
botmd to the eflect of the child tax credit because of the credit's proposed phase-
out range and incomplete refundability.
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birth, which results in a deadweight loss: too many resources are
allocated toward childbirth in late December and away from other
procedures. This reallocation can be quite large if, for example, an
uncomplicated vaginal birth that would naturally occur in early Janu-
ary is converted to an induced or cesarean delivery in late Decem-
ber.'" Because most childbirth expenses are covered by insurance,
explicit cost differences in procedures are not borne by the mother
but primarily represent a transfer from insurance companies to phy-
sicians and hospitals."

The health costs to mothers and babies may be thought of as an
additional deadweight loss resulting from the tax. The size of these
costs is controversial. For example, the 1995 ACOG guidelines on
inducement cite no evidence that inducing labor under recom-
mended circumstances results in serious side effects. However, Solo-
mon and D'Alton (1997, p. 293) report that "prematurity and an
increased rate of cesarean section due to failed induction" are unde-
sirable side effects. These efficiency costs may be partially offset by
lower opportunity costs for the physician and mother associated with
timing the exact date of birth.

In an expansive literature review, Keeler and Brodie (1993) con-
clude that "to enable mothers and physicians to make more in-
formed trade-offs, we need better estimates of the true health, satis-
faction and financial costs of labor and postpartum morbidity
following vaginal delivery and C-section" (pp. 392-93). Their con-
clusion seems especially relevant in light of the increased acceptance
of inducing labor (78 percent increase between 1989 and 1995 ac-
cording to Ventura et al. [1997]) and the recent policy changes that
have increased the tax incentives for manipulating the date of birth
to late December rather than early January.

V. Conclusions

The federal personal income tax system provides financial incentives
for childbirth through the structure of the personal exemption, the

'"The Washington Post (Evans 1994) reports that the total cost of having a child
in a local hospital via indticed labor was more than $7,000, but that "lower rates
apply to vaginal deliveries that were not induced or required no epidural, and higher
rates when a woman has cesarean section. . . . The theory is that with more proce-
dures or higher risks more staffing will be needed,"

" Keeler and Brodie (1993) suggest that a typical vaginal delivery will have charges
of $6,000 compared with $9,000 for a cesarean delivery. They note thai the insured
motliers pay out of pocket only a small part of the charges for maternity care (11
percent in 1986). We were unable to find more recent, comparable data. However,
a brief survey of characteristics of major insurance plans, such as those provided by
Humana and United Healthcare, found that out-of-pocket expenditures are small
for most families.
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Standard deduction, and the EITC. In this system, a child born on
December 31 receives all the tax benefits of being born any time in
that year, but a child born one day later, in the next calendar and
tax year, provides no tax benefits for the previous year. Using a sam-
ple of children from the NLSY born in the last week of December
and the first week of January for the years 1979-93, we show that
the probability that the child is born in the last week of December
rather than the first week of Januaiy is related to tax benefits. Our
regression analysis suggests that if we increase the tax benefit of hav-
ing a child by $500. which is equal to the proposed child tax credit
in the Tax Relief Act of 1997, the probability of having the child in
the last week of December rather than the first week of January in-
creases by 26.9 percent. Because our analysis covers a time period
of increased acceptance of induced labor, we expect that taxes may
increasingly play a role in determining the timing of childbirth.
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