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I. Introduction 

 Publicly subsidized Pre-Kindergarten (Pre-K) programs have received 

considerable attention in recent years as an avenue for both providing child care and 

promoting school readiness.  For example, in Virginia, Governor Kaine campaigned on 

the promise of free preschool for all four years olds while in New York, Governor Spitzer 

is calling for the “universal” program to be made available statewide (Hakim 2007; Glod 

2005).1  While economists have devoted considerable attention to the effects of various 

Pre-K interventions on the cognitive and non-cognitive development of children (see 

Heckman and Masterov, 2004), state-level Pre-K policies may also affect labor force 

participation and welfare receipt of mothers of young children.  In addition, despite the 

endorsements from state politicians the extent to which Universal Pre-K increases 

preschool enrollment is unknown. 

In this analysis, I use a regression discontinuity design to estimate the effects of 

the availability of child care subsidies for four year olds on their enrollment in preschool 

and on the labor supply and welfare receipt of their mothers.  The two Universal Pre-K 

programs analyzed in this research are both voucher programs, in which the states 

provide funds to child care centers (chosen by parents) for a set number of hours of Pre-K 

services each year.  Each program has an age cutoff for enrollment; in both states this is 

September 1st.  The identification of the program effects comes in part from the 

exogenous difference in the Pre-K eligibility of children born on September 1st and 

September 2nd 1995 but who are otherwise identical. 

                                                 
1 The state of New York introduced a Universal Pre-K program in 1997.  When the program began the plan 
was to roll out pre-k over several years, starting in the poorest districts of the state.  However, the program 
was never fully funded and therefore has never become available to all children in New York.  Governor 
Spitzer has discussed providing the funding to make the program available statewide. 
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The Universal Pre-K programs are essentially large implicit child care subsidies 

and the effects on labor supply, particularly of mothers, have the potential to be 

economically significant.  As more women have entered the workforce in recent decades, 

the use of paid and unpaid child care has increased.  From 1975 to 2005, the percent of 

women with children under age 6 who were employed jumped from 39 to 62 percent.2  

From 1977 to 1999, the percent of children under five in day care centers and preschools 

rose to 21.7% from 13%.3  Moreover, the cost of child care affects the decision to work.  

In 1999, median expenditures on child care for a family with a child under the age of five 

were $69 per week, which amounted to 7% of weekly family income.4 

The next section reviews the institutional details of Universal Pre-K, presents a 

simple theoretical model to motivate the empirical methods utilized and summarizes 

existing evidence about the relationship between child care and maternal labor supply.  

Section III provides description of the empirical methods employed and the unique data 

used in the analysis.  Section IV presents the results and several specification checks.  

The conclusion follows in Section V. 

To preview the results, I show that Universal Pre-K increases enrollment in any 

type of a preschool by between 6 and 15 percentage points, or 12 to 25 percent.  These 

estimates are persistently statistically significant.  The largest increases in preschool 

enrollment happen in the rural areas and those with the lowest population density.  

Likely, this pattern indicates of a supply side response. 

                                                 
2 http://www.bls.gov/cps/wlf-table7-2005.pdf (August 20, 2005) 
3 US House of Representatives Green Book 2003,  
http://waysandmeans.house.gov/media/pdf/greenbook2003/Section9.pdf  Table 9-8 (August 29, 2005) 
4 http://waysandmeans.house.gov/media/pdf/greenbook2003/Section9.pdf  Table 9-12 (August 29, 2005) 
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Although some minor changes in labor supply occur for certain groups of 

mothers, the results were not robust.  Given recent findings in the literature about female 

labor supply elasticities (Blau and Kahn 2007, Seim 2004, Fitzpatrick 2007), this is not 

surprising.   On the other hand, the probability of welfare receipt decreased by one 

percentage point in Georgia.  This estimate is both statistically and economically 

significant. A one percentage point decrease in welfare receipt for this population 

translates to a 20 percent reduction in the probability of welfare receipt for these mothers 

of four year olds. More generally there were also decreases in the probability of welfare 

receipt in Oklahoma, though the statistical significance of the results was not as robust.   

II. Universal Pre-K Programs & Previous Evidence 

II.a. Institutional Details 

In 1993, Georgia instituted a lottery which funded the HOPE scholarship and a 

pre-kindergarten program for four year olds.5  Both were initially available only to low- 

to middle-income households, but the programs expanded two years later to include all 

age-eligible state residents.  In the 2004-2005 school year, approximately 55 percent of 

four year olds were enrolled in Georgia Pre-Kindergarten (GPK) at a total state cost of 

$276 million.  In 1980, Oklahoma began a small pilot Pre-K program providing care to 

four year olds from all income levels, although access to the program was rationed in the 

first decade.  In 1990, the program expanded to all Head-Start eligible four year olds in 

the state.  Then, in 1998, Oklahoma expanded its Early Childhood Program for Four Year 

Olds (ECPFYO) again to include all age-eligible children regardless of income.  By the 

2004-2005 school year, enrollment in the program reached 68% of four year olds and 

                                                 
5 The HOPE scholarship has received much more attention from politicians and economists than its sister 
program Universal Pre-K.  See Dynarski (2000) and Long (2004). 
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cost $80 million.6  Figure 1 details how enrollment in these Universal Pre-K programs 

grew. 

Both GPK and ECPFYO are voluntary, free, and available to all children who 

turn four by September 1, regardless of family income.  In both states, a wide range of 

approved facilities, including public schools, Head Start centers, private child care 

centers, faith based and other non-profit centers can provide Pre-K.  Programs in both 

states run five days a week for the length of the school year, but Georgia mandates a 6.5 

hour day while Oklahoma offers both half (2.5 hours) and full (6 hours) day options.7  

Teachers and classroom assistants must meet educational requirements higher than those 

for non-Pre-K centers in both states.  In both programs, a minimum staff to child ratio of 

1:10 is imposed and a maximum of 20 students are allowed to be enrolled in a classroom.  

In Georgia, providers may choose to follow one of several approved curricula, while in 

Oklahoma there are only curriculum “guidelines”.8   

The state of Georgia transfers lottery funds directly to centers.  In 2004-2005, 

expenditures per child averaged $3,889, though actual reimbursement rates varied based 

on location and teacher education.9  In Oklahoma, public school districts receive money 

from the general revenue allotted for the program on a first-come first-served basis.  The 

districts may then provide the service themselves or contract out to child care centers that 

meet the state requirements.  In the 2004-2005 school year expenditures averaged $2,517 

                                                 
6 http://nieer.org/yearbook/pdf/yearbook.pdf (March 13, 2007) 
7 The cost of either option in Oklahoma is free to parents and reimbursement rates to providers depend on 
the length of care provided.  Both states encourage centers to offer additional care (after set program hours 
and during the summer).  However neither pays the cost of this ‘supplemental’ care. 
8 All of these regulations are stricter than those for non-Pre-K child care centers.  For example, rules for 
centers in GA not receiving state money for Pre-K are that a classroom must have a staff child ratio of at 
least 1:18, a maximum group size of 36, and there is no minimum educational requirement for teachers or 
assistants. 
9 http://www.arc.gsu.edu/csp/DownLoad/lottery99.PDF (August 29, 2005) 
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per child, though actual reimbursement rates depend on whether children attended full- or 

part-day sessions.10  In both states the statutory incidence of the subsidy is on the firm 

side. 

II.b. Motivating Theoretical Model 

A simple static model of labor supply adapted to include child care can be used to 

motivate the empirical strategy discussed in the next section.  In this model, a mother is 

the decision maker for herself and her one child, aged 4.  The mother can spend her time 

at leisure (l) or at work (h), where she earns the exogenous market wage w for each hour 

that she works. In the absence of both unpaid informal child care and government 

provision of child care, the woman faces an exogenous price p for homogeneous child 

care for every hour that she works.  Let c denote the family’s consumption of other 

goods, whose price is normalized to one, and y denote the family’s non-labor income.  

The woman then maximizes a well-behaved utility function ),( lcu subject to her budget 

constraint hpwyc )( −+=  and her time constraint 1=+ lh .  One can solve the 

maximization problem to determine a reservation wage above which the mother is willing 

to work.  In the absence of the program, a woman will work if pw
U
U

c

l −≤
∂
∂

.  Figure 2 is 

a graphical illustration of the model.  The line segment AB represents the woman’s 

budget constraint in the absence of the program; its slope is –(w-p).   

A free Pre-K program changes the budget constraint for the mother.  The woman 

can now choose to send her child to Pre-K for a set number of hours, h , at no cost, 

assuming that income taxes do not rise to pay for the program.  Now, if she chooses to 

                                                 
10 http://nieer.org/yearbook/pdf/yearbook.pdf (March 13, 2007).  In neither state is it permissible for a 
center to receive more than a small registration fee from parents. 
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work for less than h hours her effective market wage will be w.  If she works more than 

h  hours, her market wage at the margin is still w-p.  In Figure 2, the budget constraint 

under the program is represented by BCD.  Now, a woman will not work only if 

w
U
U

lc

l >
∂
∂

=1

.  

Because at 0=h  the subsidy acts as a wage increase, this model predicts that 

there will be a positive increase in employment on the extensive margin.11  On the other 

hand, if a mother was working more than h  hours, the program generates only an income 

effect that would discourage work.  We would expect those women to remain employed, 

but decrease their hours.  If a mother was already working more than 0 but less than h , 

instituting a Pre-K program generates a substitution effect, as price of leisure has 

increased, as well as an income effect, making the model’s empirical prediction on hours 

over this range ambiguous. 

Several straightforward extensions to the model merit note.  For instance, it might 

be desirable to model not only paid but also unpaid child care, which may be provided by 

a relative or neighbor.  If unpaid child care is of lower-quality or if the mother cares 

about the utility of the unpaid caregiver’s leisure, then the effects of universal child care 

will move in the same direction as was just described.  Also, the behavior of mothers with 

other children under age four might differ from those whose youngest child is four.  The 

above model generalized to include a mother with an additional child younger than four 

will be similar to the one above except that the effective market wage without the 

                                                 
11 Two extensions of the model could change this prediction.  The first would be an addition of fixed costs 
of work, which would generate a minimum hours threshold.  The second would be allowing mothers to 
have preferences over leisure time spent alone as well as leisure time spent with the children.  In either case 
we might see mothers who enroll their children in Pre-K but do not enter the workforce. 
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program or above h is w-2p.  With Pre-K, a woman with two children who works less 

than h  hours faces an effective market wage of pw − .  It can be shown that a woman 

with more than one child would be less likely to work than a woman who had only one 

four year old but faces the same change in incentives if a Pre-K program is established. 

It is also worth noting that the number of hours of care h  provided in Pre-K 

programs is generally less than 40 hours a week.  Some centers offer additional care 

options at market price, as modeled above.  Other centers may not provide the extra hours 

of care, in which case in order to work more than h  the mother would have to find 

supplemental day care and a way for her child to get there.  This situation can be modeled 

by assuming that the mother faces some fixed cost to working more than h  hours.  This 

makes for a more drastic kink at h  and therefore makes it less likely that we would 

observe mothers working more than h  hours.  It is also a possible reason for there being 

less that one hundred percent take-up of the program.  

II.c. Related Evidence: Subsidization and Preschool Enrollment 

As noted earlier, states report that enrollment in their Universal Pre-K programs is 

between 55 and 60 percent of all four year olds (Figure 1).  Clearly, program take-up is 

high.  But it is not clear that this represents increased enrollment in preschool.  It may be 

that the children attending the Universal Pre-K programs would attend other preschool 

programs even in the absence of Universal Pre-K.  Economists have been quite interested 

in issues of take-up and crowding from other publicly provided services such as 

government provided health insurance (e.g. Cutler and Gruber 1996).  However, very 

little evidence exists about these issues in the child care industry.  Additionally, the 
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universality of the program makes it unlikely that eligible families will respond as they 

do to the widely studied similar but targeted programs, such as Head Start. 

II.d. Related Evidence: Child Care Subsidies and Maternal Labor Supply 

 Economists have long been interested in the nature of women’s participation in 

the workforce, but it was not until relatively recently that researchers began to investigate 

the role of children in female labor force participation decisions.  Within the last fifteen 

years, investigators have used both demonstration programs (such as the New Chance 

program) and widespread targeted subsidies to examine the relationship between child 

care subsidization and maternal labor supply.  Although both types of subsidies have their 

drawbacks, the effects fairly consistently showed that subsidization of child care had a 

positive effect on maternal labor supply (Bos et al. 1999, Granger and Cryton 1999, 

Berger and Black 1992, Blau and Tekin 2003).12   

While these studies have examined the effects of child care subsidization on 

specific subgroups of the population, the question at hand is one of a subsidy provided to 

the entire population of families.  Interest in what happens when child care is provided 

“universally” is evident as many researchers have attempted to predict the effects on 

employment of completely subsidizing child care using counterfactual simulations (Blau 

and Hagy 1998, Connelly 1992, Blau and Robbins 1988 and Michalopolous et al. 1992) 

based on structural estimates.  The advantage of this research over these papers will be its 

ability to examine an actual universal subsidy.  

                                                 
12 These experiments involve random assignment and therefore typical selection bias problems do not 
contaminate estimates of treatment effects.  However, because the studies are geographically and 
socioeconomically concentrated and have small sample sizes, the results may not generalize to larger 
and/or more diverse groups.  In addition, many of these programs included packages of services and 
treatments along with the child care subsidy.  This makes it difficult to disentangle the effects of the 
subsidy alone.  The analyses of widespread subsidies are biased if the measured used to control for 
selection (e.g. waiting lists, instruments)are invalid. 
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A few papers study the effects of “universal” subsidization of child care on labor 

supply.  Baker et al. (2005) studied a program providing child care for an out-of-pocket 

price of $5 per day to all children under five in Québec.13  They used a differences-in-

differences approach, comparing the labor supply of mothers across provinces before and 

after the program began.  The authors found a statistically significant and sizeable 

increase in employment of married mothers of 7.7 percentage points.  Schlosser (2005) 

studied the introduction of free compulsory public preschool in Israel for children ages 

three and four.  She uses variation in the timing of program introduction across localities 

to identify the effects of the program on maternal labor supply.  She also finds effects of 

about 7 percentage points.  My research differs from these studies in both the type of 

subsidy considered and the population served.  Moreover, their strategies could be 

problematic if shocks specific to the areas studied occurred during the period studied 

were related to the policy change.  Here, the use of age cutoffs as an additional source of 

identification alleviates this potential problem. 

Gelbach (2002) used quarter of birth as an instrument for enrollment in 

kindergarten in 1980.  He then estimated the impact of this “large implicit child care 

subsidy” on labor supply of mothers in the US.  He found evidence of a 6-24% increase 

in labor supply measures.  In a slightly different approach, Cascio (2006) uses the timing 

of kindergarten introduction (which largely occurred in the 1960s and 1970s) in a state as 

an instrument for kindergarten participation in the estimation of the effects of 

kindergarten enrollment on maternal labor supply.   

                                                 
13The program offered the subsidy to all ages of young children.  Parents could use as many hours of care 
as they wanted at this price.  The program mandated no increases in quality of care. 
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In contrast to these two papers, I will focus on Pre-K.  The distinction is important 

as societal convention may make it more likely that a mother enroll her children in 

kindergarten than in preschool.  Also, these studies use historical data and, as noted 

earlier, the work patterns of women in this country have changed markedly in recent 

history.  Most importantly, the precise birthday information in the unique data set used 

here allows for differentiation between the effects of child development and legal rules 

on enrollment.  This is an improvement over the Gelbach study which was only able to 

utilize quarter of birth. 

II.e. Child Care Subsidies and Welfare Receipt 

 While most child care subsidies are thought of as being some type of welfare 

transfer, Universal Pre-K is different in that it is an implicit child care subsidy.  Its role as 

a means of child care is discussed as a second order issue by policymakers, if mentioned 

at all.  Gelbach (2002) studies the effects of the program closest to this in nature – 

kindergarten – on the welfare receipt of mothers in 1980.  He finds that kindergarten 

reduced welfare receipt by 10 percent.  Because of changes in maternal labor supply and 

welfare rules since his 1980 data, there is reason to think the effects of Universal Pre-K 

may differ. 

III. Methods 

III.a The Regression Discontinuity 

As mentioned, there is a difference in eligibility of children born in Georgia 

(Oklahoma) on or before September 1st and those born on or after September 2nd.  In the 

language of Hahn, Todd and van der Klaauw (2001) this is a sharp regression 

discontinuity design – eligibility for Universal Pre-K in Georgia (Oklahoma) is 
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completely determined by a child’s date of birth.14  The effect of Universal Pre-K 

eligibility on an outcome, such as enrollment in preschool, can therefore be estimated by 

]|[lim]|[lim
00

dDYEdDYE iidiid
=−==∆

↑↓
. 

iY  is the dependent variable of interest for mother i, iD  represents the day on which 

mother i’s child was born and d represents September 1st.  This assumes that mothers are 

not able to manipulate their children’s eligibility, which is similar to a randomized 

controlled trial in which participants are not able to change their treatment status.  In 

other words, the underlying assumption is that the relationship between date of birth and 

enrollment would be smooth through the cutoff (September 1st) were it not for the 

presence of the Universal Pre-K program.  Also similarly to a randomized controlled 

trial, we should expect there to be no differences between the demographic characteristics 

mothers whose children are in either “treatment” group, i.e. between those who are 

eligible and those who are not. 

 The model for the estimation of the treatment effect can be written  

iiii cutoffDaysfY υ+∆+= )( . 

Here, the date of birth of the child is measured by Days and eligibility is given by the 

variable cutoff.  There are two types of estimators used in the literature using regression 

discontinuity design to estimate ∆ , the local polynomial and the flexible parametric 

model.  In what follows I choose to use the flexible parametric model for )( iDaysf , 

though later I discuss the results when using the local polynomial estimator.  I use a 

                                                 
14 Because participation in preschool is partially determined by children’s date of birth, it is possible to 
think about the participation in preschool as a fuzzy regression discontinuity design.  While an interesting 
question, it is beyond the scope of this paper and therefore will not be addressed here. 
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quartic which can be easily represented as ∑
=

=
4

0
)(

j

j
iji DaysDaysf π .  The choice of 

polynomial has little impact on the results and neither does the decision to allow the 

polynomial to vary on either side of the cutoff.  The latter, coupled with the fact that the 

estimates of the coefficients on the polynomial for those born after the cutoff are not 

statistically different than for those born before, supports the assumption that the 

relationship between date of birth and enrollment is continuous through the cutoff. 

 Continuing to think about the within state variation in eligibility, the equation to 

be estimated can be written 

iiiii cutoffDaysfXY εβα +∆+++= )( . 

The inclusion of demographic characteristics in iX  is not necessary given the 

identification strategy, but allows for variance reduction.  Demographic controls will 

therefore be included in the results presented later, though it will also be shown that their 

inclusion does not qualitatively change the estimates of the effects of Universal Pre-K 

eligibility on the outcomes. 

Although only two states have Universal Pre-K, every state in the U.S. mandates 

that some type of kindergarten be made available for their residents.  Almost all set 

restrictions on the age of children enrolled.15  This eligibility restriction for kindergarten 

in other states will help further identify the effects of Universal Pre-K.  Because the 

eligibility dates in Georgia and Oklahoma for kindergarten and Universal Pre-K are the 

same, without the use of other states, it would not be possible to distinguish between 

enrollment effects of Universal Pre-K and enrollment effects resulting from a child’s 
                                                 
15 A handful of states – Colorado, Illinois, Massachusetts, New Hampshire, New Jersey, Pennsylvania, and 
Washington – allowed local municipalities to set the minimum entrance age for their school districts at the 
time of the 2000 Census.  These states will not be included in this analysis. 
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eligibility for kindergarten in the following year.  (Imagine an extreme case where a 

family decides to send their child to preschool in the year before he or she will be age-

eligible for kindergarten.)16  Allowing for the integration of the rest of the states, the 

estimated equation is the following, henceforth equation (1): 

iiiiiiiii cutoffOKcutoffGAcutoffDaysfStateXY εδδθγβα +×+×+++++= 21)( . 

iState  represents a set of dummy variables for each state, which take on a value of one 

for the state in which she resides and zero for all other states, the variable icutoff  now has 

a value of one if the child was of age before the cutoff date in his or her state.  The 

interaction term icutoffGA×  ( icutoffOK × ) will have a value of one for children in 

Georgia (Oklahoma) old enough to participate in Universal Pre-K.  The effect of GPK 

(ECFYOP) on the dependent variable is then 1δ ( 2δ ).  Identification of program effects 

comes from variation in behavior within states, for different ages of children and by 

different cutoff dates. 

To illustrate, let us look at some examples.  In order to participate, children 

enrolled in Universal Pre-K in the 1999-2000 school year would have to have been born 

by September 1, 1995.  First, let’s examine a boy born on August 15th, 1995.  If he lived 

in Georgia, this child was eligible for GPK and would therefore have a value of icutoff  

equal to one.  If, however, he lived in Indiana, his value of icutoff  would be zero.  

Regardless of where the boy lives, his value of iDays  is 167.  Another child, born on 

September 15th, would have a value of iDays  equal to 198.  In either Georgia or Indiana, 

                                                 
16 Additionally, because the states have a range of kindergarten cutoff dates (from June 1 to January 1st, 
including non-program states with September 1st cutoff dates) the estimates of the effects of Universal Pre-
K do not include information about the importance of the date itself.  
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this child would have a zero for the icutoff  variable.  In some other states with later 

cutoffs, such as North Carolina, the child would have a value of icutoff  equal to one. 

III.b. Restricted Access 2000 Decennial Census Data 

To conduct this analysis, I use the Census Decennial Long Form Restricted 

Access Data.  The data generally represent a one in six sample of the population of the 

United States and include demographic, labor force participation and educational 

enrollment information about the survey respondents and the other members of their 

household.  From the survey responses, I created a set of variables about the mothers to 

use as controls in the analysis.  These consist of age and education of the mother, gender 

of the child, race, a set of dummy variables for whether the family lives in a central city, 

rural area or urban fringe area, state of residence, and the number and ages of other 

members of the household.   

The primary variables outcomes of interest are enrollment of the child in 

preschool as of February of 200017, mother’s employment in the week prior to the survey, 

and mother’s employment, weeks of work, usual hours, wages, and family’s public 

assistance receipt in 1999.18   Importantly for the identification of program effects, in 

2000, the Census Bureau asked for the date of birth of respondents and other household 

                                                 
17 The question asks whether the child was enrolled in school as of February 2000.  If a respondent answers 
yes, he/she is then asked what level of school he/she is attending, where one of the options is preschool or 
nursery school. 
18 Note that the labor supply questions are intended to refer to all of 1999, while the program would have 
only affected the mothers of four year olds in the last four or five months of 1999.  This means that 
estimates of program effects on the labor supply decisions underestimate the impact of full participation in 
Pre-K. 
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members.  This information combines with data collected from the states on kindergarten 

cutoffs in 1999 (Table 1) to identify program effects as described above.19   

A benefit to using the long form confidential data from the Census Bureau is the 

considerable size of the sample.  First, the entire Census Decennial Long Form Sample is 

subset to include only mothers who live with their own children who were born between 

March 1, 1995 and February 28, 1996.  Of this sample, I dropped the mothers with 

multiple children born on the same day, those with more than four other adults in the 

same household and those with more than two of their own or step-children over 18 years 

of age.  Together these groups accounted for less than 3 percent of the sample of mothers 

of four year olds.  In addition, I dropped the observations for which data was missing.   

Most of the results reported in the following sections will be from analyses 

performed on a sub-sample of these four year olds.  In order to create groups eligible and 

ineligible for the program that are reasonably comparable with respect to their behavior 

in relationship to their children’s ages (other than their eligibility) it is necessary to use a 

narrow width around the cutoff.  I have chosen a conservative width of 30 days on either 

side of the cutoff.20  The weighted number of observations in the sample is 430,681 

(which corresponds to about 65,000 observations). 

Table 2 presents the average characteristics for these mothers.  The assumption 

underlying the regression discontinuity framework outlined in the previous section is that 

mothers of children born just before and after the age cutoffs are essentially the same 

                                                 
19 Data on kindergarten cutoffs were collected from a survey conducted by the Indiana department of 
Education, found at http://www.doe.state.in.us/legwatch/2000/a_kinder_issues.html (Accessed October 2, 
2006.)  In general, the cutoffs reported there conform to those for the same period from other sources, such 
as the Education Commission of the States. 
20 This choice of a 30 day width is somewhat arbitrary.  I present results below showing that the results do 
not change qualitatively depending on the choice of width. 
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with respect to their enrollment and labor supply decisions, except for their eligibility for 

school.  The average characteristics presented in Table 2 support this assumption.  

Mothers with children born within 30 days before the cutoff date in their state are on 

average the same age and race, are equally likely to be married, and have the same 

amount of education as their counterparts with children born within 30 days after the 

cutoff date.  One slight difference occurs in Georgia, where it would seem that a slightly 

higher percentage of the mothers with children born before the cutoff (67.5 percent) 

reside in area classified as urban fringe than do those with children born after the cutoff 

(60.7).  The discrepancy seems to come from a comparable increase in the number of 

women in Georgia whose residence is classified as rural, 21.3 versus 29.3. 

Another confirmation of the validity of the assumption underlying my 

identification strategy comes from looking at the continuity of mothers’ demographic 

characteristics on either side of the cutoff for enrollment.  Figure 3 presents pictures of 

the percent of mothers who are white, the percent who are married, the age of mothers, 

the percent of mothers who have children younger than the four year old and the percent 

who have any other children (besides the four year old).  In each panel there are 3 lines, 

one representing Georgia, one Oklahoma and one the rest of the U.S. and the horizontal 

axis measures the age (in days) of the four year old relative to the cutoff date in his or her 

state of residence.  Children to the left of zero are born after the age cutoff date in their 

state and those to the right are born before the age cutoff date in their state.  Because of 

the confidential nature of the data the graphs are smoothed splines of the relationships 

between the child’s age relative to the cutoff and the other variables.21   

                                                 
21 An examination of the actual data in bins by the author within the Research Data Center produced similar 
results. 
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The graphs confirm that there are no differences between the exogenous 

characteristics of the mothers of children born on either side of the cutoff.  Figure 4 

presents the relationship between the number of mothers whose children are born on any 

given day (relative to the cutoff date in their state of residence).  These pictures also show 

no differences on either side of the cutoff.  Combined, Figures 3 and 4 provide more 

evidence that there are no differences (other than eligibility for Universal Pre-K) between 

women with four year olds born in a narrow range on either side of the enrollment cutoff 

date in their state.  In other words, it does not appear that there is any manipulation of the 

treatment variable by mothers. 

VII. Results 

VII.i  A Visual Look at the Effects of Universal Pre-K 

Before turning to the regression estimates, it is worthwhile to look at a visual 

illustration of the relationship between the age of the child and enrollment in preschool.  

Figure 5.A. plots a smoothed spline of the relationship between the age of children and 

their rates of enrollment in preschool for three groups: Georgia, Oklahoma and states 

without Pre-K.  Again, the horizontal axis represents the distance in days between 

children’s birthdays and the cutoff date in their states.  Enrollment rates for children born 

before the cutoff (in time for GPK or for kindergarten in the following year) are to the 

right of the cutoff day and for those too young to participate in GPK or kindergarten in 

the following year are to the left.   

The diagram shows that, on average, being born before the cutoff has a role in 

determining enrollment in preschool.  For states without Universal Pre-K the increase in 

enrollment rates for those born before the cutoff in their state is approximately 8 
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percentage points.22  This can be though of as an increase in willingness to send children 

to preschool at the age of four because they will be old enough to attend kindergarten in 

the following year.23  For children born in Universal Pre-K states the increase is even 

larger, approximately 19 percentage points for Georgia and 15 percentage points for 

Oklahoma.  This effect can be thought of as the effect the combination of being able to 

enroll your child in GPK or ECFYOP this year and in kindergarten next year.  The 

difference between the two, 11 percentage points in Georgia and 7 percentage points for 

Oklahoma, can be thought of as an approximation of the difference-in-differences 

estimate of the effect of Universal Pre-K (for those who are affected by the age 

restriction). 

Similar pictures of the relationship between the age of a child (relative to the 

cutoff date in his or her state) and maternal employment and welfare receipt are presented 

in Figures 5.B and 5.C.  In a preview of the results presented in the following sections, 

one notices no discernable relationship between a child being born before or after the 

cutoff date and a mother’s probability of being employed in the week prior the survey.  

Though not presented here, pictures using other measure of maternal labor supply show 

the same lack of relationship.  A first glance at the Figure 5.C. might lead the reader to 

believe that there is also no relationship between a child’s Universal Pre-K eligibility and 

his or her family’s welfare receipt, however this is not the case.  Particularly within a 

small window around the cutoff, the rate of welfare receipt of mothers with children born 

before the cutoff for Universal Pre-K in Georgia and Oklahoma is lower than the rate of 

                                                 
22 The numbers used in this paragraph are from the information in Figure 2 and are not actual statistics from 
the data.  Analysis of the data returned very similar results. 
23 This also captures preferences of preschool centers in other states show preference to children able to 
attend kindergarten in the following year. 
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welfare receipt for mothers born too late to attend.  This difference becomes even clearer 

in the context of the regression analyses that follow as the differences before and after the 

cutoff date in states with Universal Pre-K are compared to the differences in other states. 

VII.ii Estimation Results for Preschool Enrollment 

Universal Pre-K increased the probability of four year olds being enrolled in 

preschool (Table 3).  The first and second rows show the estimates of the effect of 

Universal Pre-K in Georgia and Oklahoma, respectively.  Georgia experienced a 9.5 

percentage point increase in the preschool enrollment of four year olds, while the increase 

in Oklahoma was 6.2 percentage points.  Given the baseline enrollment of non-eligible 

children in each state, the estimates translate to an increase in preschool enrollment of 15 

and 12 percent for Georgia and Oklahoma, respectively.  

Turning to the demographic characteristics, white mothers, married mothers and 

mothers with other household members and children are all less likely than their 

counterparts (non-white, single or those with no other household members or children) to 

enroll their children in preschool (Table 3).  Older mothers and those with more 

education are more likely (than younger or less educated mothers) to enroll their four 

year olds in preschool.   

The coefficient estimate on the variable cutoff  is worthy of particular mention.  

As a reminder, cutoff  is the dummy variable that takes on the value of one if the child 

was born before the kindergarten or Pre-K cutoff date in his or her state of residence and 

zero if not.  It shows that being of age for kindergarten in the following year makes it 8 

percentage points more likely that a four year old be enrolled in preschool.  It is 

statistically significant at the one percent level (as are most of the other estimates).  For 
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states without Universal Pre-K this estimates the increased willingness of mothers to 

enroll their children in preschool if the child is eligible for kindergarten in the following 

year.  The difference between the effect of this cutoff in Georgia (Oklahoma) and the 

other states identifies the effect of eligibility for Universal Pre-K on enrollment.   

The cost of child care depends in part on where you live.  On average, the closest 

center in rural areas is farther from family homes than it is in urban areas.  The second 

through fourth columns of Table 3 present the results of estimation of equation (1) when 

the sample is restricted to rural, urban cluster or urbanized areas, respectively.  These 

classifications are based on a block group’s population density as well as it’s proximity to 

other block groups of high population density. 24  Figure 4 presents a map of a few states 

in terms of these classifications to illustrate the distinctions.  Functionally, the middle 

term – urban cluster – represents large separate towns rather than the suburbs of big 

cities.   

This distinction is important because of the differences in the estimates of the 

effects of Universal Pre-K across these location types (traced out in the first and second 

rows of Table 3).  In both states, Universal Pre-K has the largest effect (both absolute and 

relative) in rural areas.  The program increased overall preschool enrollment in rural 

Georgia by 11.6 percentage points and in rural Oklahoma by 9.9 percentage points.  Both 

estimates are statistically significant at the one percent level.  These translate into a 22 

and 25 percent increase in overall preschool enrollment in rural Georgia and Oklahoma 

respectively.  In urban clusters, the estimated effects are 14.8 and 10.4 percentage point 

increases in enrollment for Georgia and Oklahoma, respectively.  Only the estimate for 

Georgia is shown to be statistically significant and it represents a 24 percent increase in 
                                                 
24 For definitions, see http://www.census.gov/geo/www/ua/ua_2k.html.   
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enrollment for these preschoolers.  In urban areas in Georgia, Universal Pre-K is 

estimated to have increased preschool enrollment by 8 percentage points or 12 percent.  

In urban areas in Oklahoma, the estimate is essentially zero. 

Such differences in the results across location types is evidence of a supply side 

response to the Universal Pre-K program.  It is likely that there is a “thin markets” story.  

That is, without the government’s intervention into the preschool market there is not 

enough demand by families with four year olds in rural areas to induce supply.  Once the 

government helps to increase demand by subsidizing preschool, firms enter the market 

and more children enroll.  There are thus larger differences in enrollment for eligible 

children and non-eligible children in rural or less densely populated areas than there are 

in urban areas (where the child care choices are much more prevalent). 

In order to find support for this supply side theory, I ran the regressions including 

measures of population density.  The measure used is the population of four year olds per 

square mile in a person’s county of residence.  This term is then interacted with the state 

fixed effects, the cutoff variable and the interaction terms icutoffGA×  and icutoffOK × .  

The results of these regressions (available from the author upon request) show a positive 

effect of population density on enrollment, with much larger effects of population density 

in Georgia and Oklahoma than in the average state.  The coefficient on cutoff interacted 

with population density is negative, though as large as the one on population density.  

Coefficients on the interaction terms between the population density and icutoffGA×  and 

icutoffOK ×  are of equal magnitude and of the opposite sign of the estimates for the 

effects of population density alone in these states.  This implies that Universal Pre-K 
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effectively wipes out any discrepancies in enrollment due to demand or supply issues 

related to the sizes of markets for preschool. 

Different mothers face different constraints when making decisions about the use 

of child care and the decision to work.  In the context of the theory outlined, married 

mothers likely have more “exogenous” income (if their husbands work) than single 

mothers.  Also, mothers with more education on average receive higher market wages 

than those with less education.  To see whether these differences are translated into 

different reactions to Universal Pre-K programs, the estimation of equation (1) was 

repeated for the sample of married and single mothers separately. and then again for 

married and single mothers with varying levels of educational attainment – less than a 

high school diploma, exactly a high school diploma, some college attendance and women 

with a BA, graduate or professional degree.  These results are presented in Table 4. 

The first column of table one shows that Universal Pre-K in Georgia increased the 

likelihood that single mothers enroll their four year olds in preschool by 11.3 percentage 

points, or 16 percent.  The increase for married mothers is 9 percentage points or 13 

percent.  Both estimates are statistically significant at the one percent level.   However, 

the difference between the two estimates is not statistically significant.  In Oklahoma, the 

effect of Universal Pre-K was positive for both single and married mothers, but the 

coefficient estimate is only statistically significant for married mothers, 6.6 percentage 

points. 

When the sample is further divided into groups of married and single mothers 

with different levels of educational attainment, none of the coefficients for Oklahoma are 

statistically significant.  However, in Georgia, the program increased the preschool 
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enrollment of single mothers with less than a high school diploma by a statistically 

significant 18 percentage points and of single mothers with some college participation by 

17 percentage points.  Interestingly, the estimated effect on single mothers with a high 

school diploma was essentially zero. 

For married mothers in Georgia, Universal Pre-K appears to have increased the 

preschool enrollment of mothers in the middle of the educational spectrum.  The 

preschool enrollment of children whose mothers have a high school diploma increased by 

11 percentage points while the enrollment of children whose mothers had participated in 

some college but not obtained a BA increased by 19 percentage points.  Although in 

relative terms the difference between the two is about 10 percent (the increase was 18 and 

27 percent for mothers with high school diplomas and some college participation, 

respectively), the estimates are not statistically different from one another. 

In summary, the results show that Universal Pre-K increased preschool 

enrollment.  The increases were largest in rural areas, which alludes to a supply side 

response in the thin markets for child care.  The changes in enrollment behavior were for 

those at the middle to lower end of the educational spectrum.  Additionally, though not 

reported here, there were no differences for mothers with and without other young 

children. 

VII.iii Estimation Results for Maternal Labor Supply 

Given that the program has changed preschool enrollment behavior, one might 

expect to see changes in the labor supply of mothers.  Table 5 shows that the effects of 

Universal Pre-K eligibility on the average labor supply of mothers are ambiguous and not 
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statistically significant.25  For example, Universal Pre-K in Georgia increased mother’s 

probability of being employed at any point in the previous year by 1.2 percentage points.  

However, it decreased the mother’s probability of being employed in the week before the 

survey by an equal amount.  A similar statement can be made about hours and weeks 

worked. This leads me to conclude that these Universal Pre-K programs have no effect on 

average maternal labor supply.  Such a lack of estimated effects mimics the simulation in 

Section III. 

The lack of estimated effects for the whole sample of mothers may be because the 

effects of the program are heterogeneous.  Economic theory postulates that the balance 

between the income and substitution effects in response to a subsidy such as Universal 

Pre-K is theoretically ambiguous.  The balance depends on the preferences of a mother 

and her market wage.  These are likely to vary across mothers and therefore so may the 

balance and the resulting effect of the program on maternal labor supply.  For this reason, 

I first separated the samples into married and single mothers.  Then I further separated the 

married and single samples into samples based on marital status and educational 

attainment of mothers.  The results are omitted here for the sake of brevity, but showed 

no patterns of differences among these groups of women.  Additionally, I examined 

separate groups based on marital status and whether the four year old was the mother’s 

youngest child.  There were no differences in labor supply across these groups either.  In 

both cases, the sample sizes become small (for example there are only a couple of 

hundred women in the sample who in Oklahoma and have at least a BA degree).  If the 

effects are small, more data would be needed to determine their existence. 

                                                 
25 The estimates of the coefficients on demographic variables are generally of magnitudes and directions as 
predicted by economic theory and previous research.  They are available from the author upon request. 
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VII.iii Estimation Results for Welfare Receipt 

Although the effects of the program on maternal labor supply are ambiguous, the 

same is not true for the effects of Universal Pre-K on welfare receipt of mothers of four 

year olds.  On average in Georgia welfare receipt among these mothers decreased by 1 

percentage point because of Universal Pre-K.  This is statistically significant at the one 

percent level and translates to a 20 percent reduction in the probability of welfare receipt 

by mothers of four year olds in Georgia.  In Oklahoma, the estimate is a 0.5 percentage 

point decrease in the probability of welfare receipt, though this is not statistically 

significant.   

Table 6 presents the analysis of the effects of Universal Pre-K on welfare receipt 

separately for single and married mothers and then for single and married mothers with 

differing levels of educational attainment.  The first column of estimates shows that the 

decrease in welfare receipt resulting from Universal Pre-K is due almost entirely to a 

reduction in the probability of single mothers receiving welfare.  This is true in both 

states, though only the estimate for single mothers in Georgia is statistically significant.  

The 5.9 percentage point decrease in welfare receipt for single mothers of four year olds 

in Georgia represents a 33 percent decrease in the welfare receipt of these mothers.  A 

look at the rest of the results presented in the Table should that this decrease is largely 

attributable to the decrease in the probability of welfare receipt for single mothers in 

Georgia with a high school diploma.  However, it is worth noting that Universal Pre-K is 

estimated to have either a negative or negligible effect on the welfare receipt of mothers 

of all educational attainment levels. 

VIII.iv. Specification Checks 



   27

One concern about the results presented above is that perhaps the quartic is not 

the appropriate polynomial size to use.  To assuage concerns about over-fitting the data, 

Table 7 presents the results from the estimation of equation (1) on the sample of mothers 

of four year olds when the dependent variable is preschool enrollment, employment in the 

previous year and usual hours worked per week in the previous year.  Across the columns 

for each outcome the estimated equation varies in the degree of the polynomial in the 

days function used.  Although only the estimated effect of Universal Pre-K on preschool 

enrollment is statistically significant, the estimates are fairly robust to the various 

specifications of the days function.  This confirms the validity of the assumption that 

close to the cutoff, there is little difference between mothers of children on either side of 

the cutoff. 

Another concern is that the choice of width of the data – the number of days on 

either side of the cutoff we use to select the sample – influences the results.  There is a 

tradeoff when choosing this width between widening it (thereby increasing the sample 

size) and making it narrower so that the groups on either side of the cutoff are as 

comparable as possible.  (Imagine the extreme – one would find it hard to argue that there 

are huge differences between women whose children are one day apart, but there may be 

systematic differences in mothers of children born in June rather than December.26)  In 

order to address concerns that the choice of a 30 day width drives the results presented 

previously, Table 8 displays results of regressions run on samples with different widths.  

The estimates presented illustrate the tradeoff between precision and comparability.  As 

the width of the sample narrows, the standard errors (reported in parentheses) generally 

                                                 
26 These differences across quarter of birth are highlighted in Bound, Jaeger, and Baker 1995; Bound and 
Jaeger 2000 and McCrary and Royer. 
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become larger while the estimated effect sizes also become larger (in absolute value).  

However, the changes in the estimated effects of Universal Pre-K are not appreciably 

different across the columns. 

Another test for the exogeneity of treatment comes from the comparison of the 

regression results when controls are included and when they are not.  This comparison 

can be done by examining the top results reported in the top panel of Table 8 (which 

includes controls) and the bottom panel of Table 8 (in which there are not controls).  It is 

clear from the Table that there are very few statistically significant differences in the 

results with any of the dependent variables shown.  The same is true for those outcomes 

not reported in the Table.27 

Examining the results when using a “placebo” cutoff is another way to help 

support the conclusion that the estimated effects are the effects of Universal Pre-K rather 

than artifacts of the specifications used.  I have performed analyses using a variety of 

placebo cutoffs including setting the placebo at 75, 60, 50, 30, 25 and 10 days on either 

side of the actual cutoff.  Additionally, I chose days of the year at random and used those 

as placebo cutoffs.  The estimated coefficients are, for the most part, not significant.  The 

exception occurs when, for example, the dependent variable is preschool enrollment and 

the placebo cutoff falls close to the actual cutoff.  Because the effects of the cutoff are so 

strong, the placebo cutoff also appears to have an effect.28 

Lastly, there are two ways of implementing regression discontinuity analyses – 

the polynomial regression seen here and the use of semi-parametric methods such as the 

                                                 
27 Results are available from the author upon request. 
28 Results are available from the author upon request. 
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local polynomial estimator.  The literature has not yet converged to one standard.29  The 

results using either method are not qualitatively different.30 

VIII. Conclusion 

The availability of Universal Pre-K affects the preschool enrollment decisions for 

families with four year olds, increasing enrollment by 12 to 15 percent overall.  In both 

states with Universal Pre-K programs the increase was the largest for small towns and 

less densely populated areas.  This supports the theory that government intervention 

increased demand and induced entry of providers into previously underserved markets.31  

Future work will include an analysis of the supply side response to the program. 

Although Universal Pre-K increased preschool enrollment in both states, the 

estimated effects on maternal labor supply are indistinguishable from zero.  Because the 

results are not robust, it does not appear that Universal Pre-K changes the labor supply of 

mothers of four year olds.  Given recent findings in the literature about female labor 

supply elasticities (Blau and Kahn 2007, Heim 2004, Fitzpatrick 2007), this is not 

surprising.    

Despite the lack of changes in maternal labor supply, Universal Pre-K does seem 

to have decreased the welfare receipt of mothers of four year olds.  For example, in 

Georgia, these women experienced a 20 percent decrease in the probability of their 

having received welfare income in the year before the Census. Though the monetary 

savings of this reduction are not huge the real effect could be even larger if there are 

                                                 
29 For example, McCrary and Royer (2005) use the local polynomial while DiNardo and Lee (2002) use the 
flexible parametric model. 
30 Results are available from the author upon request. 
31 This matches and helps to explain the results in Fitzpatrick (2007b).  In that paper, I estimate that gains in 
academic achievement because of Universal Pre-K in Georgia accrued to school lunch program eligible 
children in rural areas.   
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positive intergenerational effects of getting mothers off public assistance (see Gottschalk 

1990 and Currie 1998 for discussions of the intergenerational nature of AFDC 

participation).  
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Table 1: Kindergarten Cutoff Dates by State, 1999 
 

STATE CUTOFF DATE  STATE CUTOFF DATE 
Alabama   Montana September 10 

Alaska August 15  Nebraska October 15 

Arizona September 1  Nevada September 30 

Arkansas August 1  New Hampshire LEA 

California   New Jersey LEA 

Colorado LEA  New Mexico September 1 

Connecticut January 1  New York December 1 

Delaware August 31  North Carolina October 16 

Florida September 1  North Dakota August 31 

Georgia September 1  Ohio September 30 

Hawaii December 31  Oklahoma September 1 

Idaho September 1  Oregon September 1 

Illinois LEA  Pennsylvania LEA 

Indiana June 1  Rhode Island December 31 

Iowa September 15  South Carolina September 1 

Kansas August 31  South Dakota September 1 

Kentucky October 1  Tennessee September 30 

Louisiana September 30  Texas September 1 

Maine October 15  Utah September 1 

Maryland December 31  Vermont January 1 

Massachusetts LEA  Virginia September 30 

Michigan December 1  Washington LEA 

Minnesota September 1  West Virginia August 31 

Mississippi September 1  Wisconsin September 1 

Missouri August 1  Wyoming September 15 
Note: Data on kindergarten cutoffs are from a survey conducted by the Indiana Department of Education, 
http://www.doe.state.in.us/legwatch/2000/a_kinder_issues.html (Accessed October 2, 2006.)
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Table 2: Means of Demographic Characteristics 
  GEORGIA  OKLAHOMA  OTHER STATES 

Variable Before 
Cutoff   

After 
Cutoff   

Before 
Cutoff   

After 
Cutoff   

Before 
Cutoff   

After 
Cutoff 

31.500  31.488  30.680  30.978  32.127  32.176 
Age 

(0.248)  (0.237)  (0.303)  (0.344)  (0.048)  (0.046) 
1027.322  1025.926  970.457  999.628  1067.919  1070.471 Age Squared 
(15.916)  (15.500)  (19.327)  (22.375)  (3.118)  (3.037) 

0.587  0.585  0.754  0.754  0.710  0.719 
White 

(0.020)  (0.019)  (0.025)  (0.023)  (0.004)  (0.004) 
0.675  0.607  0.452  0.419  0.676  0.675 Urban Area 

 (0.019)  (0.019)  (0.028)  (0.027)  (0.004)  (0.003) 
0.111  0.100  0.209  0.244  0.118  0.114 Urban Cluster 

 (0.013)  (0.011)  (0.024)  (0.025)  (0.003)  (0.002) 

0.213  0.293  0.340  0.337  0.205  0.211 Rural Area 
(0.016)  (0.017)  (0.025)  (0.024)  (0.003)  (0.003) 
0.735  0.727  0.772  0.753  0.766  0.766 Married 

(0.018)  (0.017)  (0.024)  (0.023)  (0.003)  (0.003) 
0.889  0.861  0.863  0.864  0.922  0.918 Other Household 

Members, 18+ Years (0.026)  (0.024)  (0.024)  (0.027)  (0.005)  (0.005) 
0.130  0.099  0.171  0.122  0.111  0.102 Other Household 

Members, 0-17 Years (0.027)  (0.015)  (0.033)  (0.025)  (0.003)  (0.003) 
0.016  0.024  0.033  0.019  0.027  0.026 Own & Step 

Children, 18+ Years (0.005)  (0.006)  (0.013)  (0.007)  (0.002)  (0.001) 
0.139  0.147  0.147  0.184  0.165  0.159 Own & Step 

Children, 13-17 (0.019)  (0.015)  (0.025)  (0.025)  (0.004)  (0.004) 
0.530  0.552  0.604  0.570  0.615  0.609 Own & Step 

Children, 5-12 (0.028)  (0.027)  (0.043)  (0.041)  (0.006)  (0.006) 

0.279  0.328  0.305  0.328  0.304  0.311 Own & Step 
Children, 0-3 (0.020)  (0.020)  (0.030)  (0.027)  (0.004)  (0.004) 

(0.260)  0.279  0.287  0.298  0.255  0.256 High School Degree 
0.018  (0.017)  (0.025)  (0.024)  (0.003)  (0.003) 

(0.343)  0.298  0.358  0.362  0.358  0.356 Some College 
0.020  (0.018)  (0.027)  (0.026)  (0.004)  (0.004) 

(0.189)  0.194  0.199  0.178  0.180  0.183 BA Degree 
0.016  (0.016)  (0.023)  (0.022)  (0.003)  (0.003) 

(0.082)  0.088  n/a  n/a  0.074  0.073 Graduate/Professional 
Degree 0.011  (0.012)      (0.002)  (0.002) 

-199.6  -168.8  -199.9  -169.2  -231.4  -200.6 Days 
(0.357)   (0.342)   (0.465)  (0.490)   (0.395)   (0.388) 

Weighted N 7,989   8,885   3,013   3,410   199,490   207,894 
Approximate N 1,000  1,100  600  700  30,000  31,000 

Note: Based on the author’s calculations using the Restricted Access Decennial Census Long Form Data.  
The sample includes mothers whose own singleton children were born within 30 days of the kindergarten 
cutoff in their state of residence and for whom data on all variables was available.
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Table 3: Estimates of the Effect of Universal Pre-K on Preschool Enrollment 
  (I)   (II)   (III)   (IV) 

Variable ALL 
AREAS   RURAL   URBAN 

CLUSTER   URBAN 
AREA 

0.095  0.116  0.148  0.080 GA Cutoff 
(0.022)  (0.044)  (0.063)  (0.029) 
0.062  0.099  0.104  0.002 OK Cutoff 

(0.031)   (0.048)   (0.070)   (0.052) 
0.081  0.085  0.072  0.134 Cutoff (0.009)  (0.018)  (0.011)  (0.026) 
0.020  0.040  0.018  0.007 Age (0.003)  (0.007)  (0.004)  (0.010) 
0.000  -0.001  0.000  0.000 Age Squared (0.000)  (0.000)  (0.000)  (0.000) 
-0.055  -0.137  -0.026  -0.074 White (0.005)  (0.014)  (0.006)  (0.017) 
-0.038  -0.052  -0.031  -0.006 Married (0.007)  (0.016)  (0.008)  (0.021) 
-0.028  -0.041  -0.027  -0.007 Other Household Members, 

18+ Years (0.005)  (0.013)  (0.005)  (0.016) 
-0.029  -0.026  -0.027  -0.041 Other Household Members, 

0 to 17 Years (0.006)  (0.011)  (0.007)  (0.017) 
-0.055  -0.012  -0.063  -0.052 Own & Step Children, 18+ 

Years (0.014)  (0.028)  (0.016)  (0.045) 
-0.053  -0.051  -0.052  -0.040 Own & Step Children, 13 

to 17 (0.005)  (0.010)  (0.006)  (0.016) 
-0.031  -0.028  -0.031  -0.030 Own & Step Children, 5 to 

12 (0.003)  (0.006)  (0.004)  (0.009) 
-0.037  -0.049  -0.031  -0.061 Own & Step Children, 0 to 

3 (0.004)  (0.009)  (0.005)  (0.013) 
0.058  0.073  0.061  0.028 High School Degree (0.007)  (0.015)  (0.008)  (0.020) 
0.148  0.153  0.148  0.129 

Some College (0.006)  (0.015)  (0.008)  (0.019) 
0.224  0.203  0.224  0.186 

BA Degree 
(0.007)  (0.016)  (0.008)  (0.022) 
0.260  0.245  0.258  0.205 Graduate/Professional 

Degree (0.007)   (0.019)   (0.008)   (0.029) 
Note:  Based on the author’s calculation using the Restricted Access 2000 Decennial Long Form Data.  The 
estimation is of equation (1) from the text, with a quartic in age of the child (in days).  Sample includes 
children born within 30 days of the kindergarten cutoff in their state of residence.  Demographic 
characteristics include those listed in Table 2.  State fixed effects are used and sample weights are 
incorporated.  The dependent variable is the child’s enrollment in preschool.  As such, probit estimation 
methods are used.  The results presented are marginal effects and standard errors are in parentheses. 
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Table 4: Effects of Universal Pre-K on Preschool Enrollment by Marital Status and 
Maternal Education 

      (I)   (II)   (III)   (IV)   (V) 

      ALL   NO HSD   HSD   
SOME 

COLLEGE   
BA or 
GRAD 

      Single Mothers 
 0.113  0.180  -0.008  0.174  0.081 GA 

Cutoff  (0.044)  (0.093)  (0.085)  (0.057)  (0.129) 
 0.044  0.144  -0.157  0.113  0.089 

Preschool 
Enrollment OK 

Cutoff  (0.070)  (0.164)  (0.133)  (0.091)  (0.124) 
      Married Mothers 

  0.090   -0.020   0.113   0.188   0.042 GA 
Cutoff  (0.026)  (0.073)  (0.054)  (0.038)  (0.041) 

 0.066  0.075  0.104  0.056  0.022 
Preschool 

Enrollment OK 
Cutoff   (0.035)   (0.102)   (0.066)   (0.057)   (0.058) 

Note:  Based on the author’s calculation using the Restricted Access 2000 Decennial Long Form Data.  The 
estimation is of equation (1) from the text, with a quartic in age of the child (in days).  Sample includes 
children born within 30 days of the kindergarten cutoff in their state of residence.  Demographic 
characteristics include those listed in Table 2.  State fixed effects are used and sample weights are 
incorporated.  The dependent variable is the child’s enrollment in preschool.  As such, probit estimation 
methods are used.  The results presented are marginal effects and standard errors are in parentheses. 
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Table 5: Estimates of the Effect of Universal Pre-K on Maternal Labor Supply 
       

Dependent Variable     ALL AREAS 

 0.012 GA Cutoff 
 (0.022) 
 0.011 

Worked Last Year 
OK Cutoff 

  (0.031) 
 -0.012 GA Cutoff  (0.025) 
 -0.001 

Worked Last Week 
OK Cutoff 

  (0.034) 
 -0.508 GA Cutoff 
 (0.617) 
 -0.401 

Hours Worked per Week Last 
Year 

OK Cutoff   (0.789) 
 0.707 GA Cutoff 
 (0.754) 
 -0.552 

Weeks Worked Last Year 
OK Cutoff 

  (0.965) 
 0.013 GA Cutoff 
 (0.035) 
 0.017 

Wage & Salary Income Last 
Year 

OK Cutoff   (0.045) 
 -0.010 GA Cutoff 
 (0.004) 
 -0.005 

Received Welfare Income 
Last Year 

OK Cutoff 
  (0.007) 

Note:  Based on the author’s calculation using the Restricted Access 2000 Decennial Long Form Data.  The 
estimation is of equation (1) from the text, with a quartic in age of the child (in days).  Sample includes 
children born within 30 days of the kindergarten cutoff in their state of residence.  Demographic 
characteristics include those listed in Table 2.  State fixed effects are used and sample weights are 
incorporated.  When the dependent variable is binary, probit estimation methods are used.  The results 
presented are marginal effects and standard errors are in parentheses. 
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Table 6: Estimates of the Effect of Universal Pre-K on Welfare Receipt by Marital Status 
and Education 

      (I)   (II)   (III)   (IV)   (V) 

      ALL   NO HSD   HSD   
SOME 

COLLEGE   
BA or 
GRAD 

      Single Mothers 
 -0.059  -0.060  -0.116  0.008  ** GA 

Cutoff  (0.033)  (0.099)  (0.038)  (0.062)   
 -0.045  -0.075  0.061  -0.089  ** 

Welfare 
Receipt OK 

Cutoff  (0.050)  (0.165)  (0.118)  (0.026)   
      Married Mothers 

 -0.004  -0.010  0.001  -0.006  ** GA 
Cutoff  (0.004)  (0.031)  (0.019)  (0.006)   

 0.000  **  -0.019  0.006  ** 
Welfare 
Receipt OK 

Cutoff   (0.007)      (0.004)   (0.019)     
Note:  Based on the author’s calculation using the Restricted Access 2000 Decennial Long Form Data.  The 
estimation is of equation (1) from the text, with a quartic in age of the child (in days).  Sample includes 
children born within 30 days of the kindergarten cutoff in their state of residence.  Demographic 
characteristics include those listed in Table 2.  State fixed effects are used and sample weights are 
incorporated.  The dependent variable is the child’s enrollment in preschool.  As such, probit estimation 
methods are used and estimates reported are marginal effects..  The results presented are marginal effects 
and standard errors are in parentheses.  A ** represents results unavailable because of small sample sizes.



   1

Table 7: Results When Varying the Days Function 
 

Dependent 
Variable Preschool Enrollment  Worked Last Year  Usual Hours Worked Last Year 

 I II III IV  V VI VII VIII  IX X XI XII 
Explanatory 

Variables               
Days/100 0.063 0.140 0.130 -0.389  -0.006 -0.028 0.245 0.320  0.331 1.310 -3.160 -3.164 

 (0.025) (0.054) (0.147) (0.275)  (0.024) (0.052) (0.145) (0.274)  (0.632) (1.350) (3.629) (6.880)
(Days/100)2  0.021 0.015 -0.564   -0.006 0.152 0.235   0.272 -2.335 -2.339 

  (0.013) (0.080) (0.274)   (0.012) (0.079) (0.269)   (0.331) (1.992) (6.820)
(Days/100)3   -0.001 -0.255    0.028 0.064    -0.468 -0.470 

   (0.014) (0.116)    (0.014) (0.113)    (0.353) (2.890)
(Days/100)4    -0.038     0.005     0.000 

    (0.017)     (0.017)     (0.428)
Cutoff 0.081 0.081 0.081 0.081  0.001 0.001 0.001 0.001  -0.129 -0.125 -0.129 -0.129 

 (0.009) (0.009) (0.009) (0.009)  (0.009) (0.009) (0.009) (0.009)  (0.223) (0.223) (0.223) (0.224)
GA Cutoff 0.102 0.099 0.099 0.095  0.007 0.008 0.011 0.012  -0.402 -0.452 -0.508 -0.508 

 (0.022) (0.022) (0.022) (0.022)  (0.022) (0.022) (0.022) (0.022)  (0.611) (0.614) (0.615) (0.617)
OK Cutoff 0.070 0.066 0.066 0.062  0.006 0.007 0.010 0.011  -0.297 -0.345 -0.401 -0.401 

 (0.031) (0.031) (0.031) (0.031)  (0.032) (0.032) (0.031) (0.031)  (0.785) (0.787) (0.788) (0.789)
Notes: Based on the author’s calculation using the Restricted Access 2000 Decennial Long Form Data.  The estimation is of equation (1) from the text, with a 
varying polynomial in age of the child (in days).  Sample includes children born within 30 days of the kindergarten cutoff in their state of residence.  
Demographic characteristics include those listed in Table 2.  When the dependent variable is binary (enrollment, employment, welfare receipt) probit estimation 
methods are used and estimates reported are marginal effects. 
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Table 8. Regression Results When Varying the Width of the Sample 
      (I)  (II)  (III)  (IV)  (V)  (VI) 
      WHOLE SAMPLE  200 DAYS  100 DAYS  60 DAYS  30 DAYS  14 DAYS 

Demographic Controls Included 
 0.075  0.080  **  0.080  0.095  0.121 GA 

Cutoff  (0.010)  (0.010)    (0.016)  (0.022)  (0.031) 
 0.063  0.067  **  0.068  0.061  0.075 

Preschool 
Enrollment OK 

Cutoff  (0.013)  (0.014)    (0.022)  (0.031)  (0.042) 
  0.011  0.004   **  0.004  0.013  0.024 GA 

Cutoff  (0.010)  (0.010)    (0.016)  (0.022)  (0.032) 
 0.008  0.004  **  0.003  0.012  0.036 

Mother's 
Employment 

1999 OK 
Cutoff   (0.013)  (0.014)     (0.022)  (0.031)  (0.041) 

  -0.005  -0.004   **  -0.006  -0.010  -0.013 GA 
Cutoff  (0.002)  (0.003)    (0.004)  (0.005)  (0.005) 

 0.000  0.001  **  -0.002  -0.005  0.001 
Welfare 
Receipt OK 

Cutoff   (0.004)  (0.004)     (0.006)  (0.007)  (0.012) 
No Demographic Controls Included 

 0.069  0.075  **  0.069  0.085  0.109 GA 
Cutoff  (0.010)  (0.010)    (0.017)  (0.023)  (0.032) 

 0.063  0.068  **  0.065  0.064  0.079 
Preschool 

Enrollment OK 
Cutoff  (0.013)  (0.013)    (0.022)  (0.030)  (0.042) 

  0.010  0.003   **  0.000  0.011  0.002 GA 
Cutoff  (0.010)  (0.010)    (0.016)  (0.022)  (0.033) 

 0.007  0.004  **  -0.004  0.015  0.047 

Mother's 
Employment 

1999 OK 
Cutoff   (0.013)  (0.014)     (0.023)  (0.031)  (0.042) 

  -0.006  -0.003   **  -0.006  -0.014  -0.032 GA 
Cutoff  (0.005)  (0.005)    (0.008)  (0.009)  (0.008) 

 -0.002  -0.001  **  -0.012  -0.010  -0.004 
Welfare 
Receipt OK 

Cutoff   (0.007)  (0.007)     (0.010)  (0.014)  (0.020) 
Notes: Based on the author’s calculation using the Restricted Access 2000 Decennial Long Form Data.  The estimation is of equation (1) from the text, with a 
quadratic in age of the child (in days).  Sample includes children born within the number days of the kindergarten cutoff in their state of residence indicated at the 
top of the column.  When included (the upper panel) demographic characteristics include those listed in Table 2.  When the dependent variable is binary 
(enrollment, employment, welfare receipt) probit estimation methods are used and estimates reported are marginal effects.  A ** represents results pending 
clearance approval.
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Figure 1.  Percentage of Four Year Olds Enrolled in the Pre-K Programs 
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Notes:  From Brackett, et al. (1999) and various web sources.  A fiscal year runs from October of the 
previous year to September of the year in its name.  For example, FY 96 runs from October 1, 1995 to 
September 30, 1996.  Percent of population of four year olds is calculated using the Census Bureau’s Time 
Series of State Population Estimates by Age, which can be found at http://www.census.gov/.   
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Figure 2: Budget Constraints With and Without Pre-Kindergarten 
 

 
 
 Leisure is on the horizontal axis, while consumption is on the vertical axis.  In this figure, a mother is the 
decision maker for herself and her one child, aged 4.  The mother can spend her time at leisure (l) or at work (h), 
where she earns the exogenous market wage w for each hour that she works.  In the absence of both unpaid informal 
child care and government provision of child care, the woman faces an exogenous price p for homogeneous child 
care for every hour that she works.  Let c denote the family’s consumption of other goods, whose price is 
normalized to one, and y denote the family’s non-labor income (set to zero in the Figure).  The woman then 
maximizes a well-behaved utility function ),( lcu subject to her budget constraint hpwyc )( −+=  and her time 

constraint 1=+ lh .  In the absence of the program, a woman will work if pw
U
U

c

l −≤
∂
∂

.  The line segment AB 

represents the woman’s budget constraint in the absence of the program; its slope is –(w-p).   
A free Pre-K program changes the budget constraint for the mother.  The woman can now choose to send 

her child to Pre-K for a set number of hours, h , at no cost, assuming that income taxes do not rise to pay for the 
program.  Now, if she chooses to work for less than h hours her effective market wage will be w.  If she works 
more than h  hours, her market wage at the margin is still w-p.  In Figure 1, the budget constraint under the program 
is represented by BCD.   
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Figure 3: Maternal Characteristics Around the Discontinuity 
 
Figure 3.A.  Percent of Mothers Who are White 

 
 
Figure 3.B.  Percent of Mothers Who are Married 
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Figure 3.C. Age of Mothers 
 

 
 
Figure 3.D. Percent of Mothers with Children Aged Zero to Three 
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Figure 3.E. Percent of Mothers with Children Under 18 
 

 
 
 
Note:  Based on the author’s calculations using Restricted Access 2000 Census Decennial Long Form Data.
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Figure 4.  Density of Observations Near the Cutoff 
 
Figure 4.A Georgia and Oklahoma 
 

 
 
Figure 4.B The Other States 
 

 
Note:  Based on the author’s calculations using Restricted Access 2000 Census Decennial Long Form Data.
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Figure 5: The Regression Discontinuity for the Outcomes 
 
Figure 5.A. Preschool Enrollment Rate 
 

 
 
Figure 5.B. Employment Rate of Mothers in 1999 
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Figure 5.C. Rate of Welfare Receipt 
 

 
 
Note:  Based on the author’s calculations using Restricted Access 2000 Census Decennial Long Form Data. 
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Figure 4:  Examples of the Census Bureau’s Classification of Areas 
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All Urban AREA

>50% Urban AREA, <50% Rural
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Atlanta

Fairfax County

Richmond

Charlotte
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Note:  Based on the author’s calculations using Census Summary File 1.  The rural, urban cluster and urban area classifications are based on the Census Bureau’s 
definitions. 


