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Introduction

A commonly proposed approach to improving the educationa success of childrenin
poverty isthe provison of early childhood education programs. These interventions, most
notably Head Start, typically begin at age three or four and operate on a school caendar. Such
programs seem able to boost cognitive scores and school success, though some evidence
suggests that at least some of the effects fade out as children proceed in school (Barnett 1998).
A less common gpproach is the provision of full-day, year round, child care and preschool
services darting soon after birth. These programs can be considered more preventative in the
sense that services begin before any marked educationd deficit can occur.

The Carolina Abecedarian Study is an experiment in the provision of intensve pre-school
services to children in low-income families from infancy to five years of age. The program
began in 1972, and research on program effects found that experimenta group children
experienced durable gainsin 1Q, and achievement in mathematics and reading (Campbell and
Ramey 1995). Comparison of the findings for the Abecedarian preschool project to other
interventions suggests that effects may be more persstent if a program is preventative, intensive,

and darts very early in life (Ramey and Ramey 1998).



The increment to academic achievement and cognitive development experienced by the
Abecedarian children has been fairly well documented. A question that remains, however, is
whether or not expenditures on programs based on the Abecedarian preschool model represent
sound socid investments. Smply put, are the benefits worth the costs when viewed in the light
of the many dternative uses of scarce public and private funds? This paper presents the findings
of abendfit-cost analysis of the Abecedarian preschool program. The primary data sources are

follow-up surveys and officid school records through age 21.

M ethods

Subjects

The program followed an experimentd design and origindly involved 112 children, mostly
of African American descent, who were born between 1972 and 1977 and whaose family
Stuations were believed to put the children at risk of retarded intellectua and socid
development. A "High-Risk Index" was used to determine risk for retarded cognitive
development. The index was constructed based on factors such as household income, parenta
education, school histories of family members, welfare payments, parentd intelligence, and
parental occupations (Ramey and Campbell 1984). Selected background characteristics at
program entry were: materna education of gpproximately 10 years, maternd 1Q of 85, 25
percent of households with both parents, and 55 percent of households on Aid to Families with
Dependent Children - AFDC (Ramey and Campbell 1984; Campbell et al. 1998). Between 6

and 12 weeks of age children were randomly assigned to either a preschool program or a



control group. By 1978, 104 participants remained in the study and the follow-up at age 21

involved dl 104 of these participants.

Treatment

The preschool program was center-based with teacher/child ratios that ranged from 1:3 for
infantstoddlers to 1.6 for older children. The center was operated from 7:30 am. to 5:30 p.m.,
five days per week, and fifty weeks out of the year, with free transportation available. The
curriculumis cdled “Partnersin Learning” and is discussed in Ramey and Ramey (1998). The
curriculum emphasized language devel opment, but addressed the needs of childrenin all
developmentd domains. Children at the center also recelved medical and nutritiona services.
In order to avoid the confounding effects of these factors on intellectua development, the same

medica and nutritional services were provided to the children in the preschool control group.

Outcome Measures

The educationa results of the program are summarized in Table 8.1. Early assessments
indicated subgtantid gainsin intdlectud development. Children in the preschool group
congstently outscored children in the control group on standard measures of intelligence (Ramey
and Campbell 1984). At age 8 participants were assessed and it was found that children in the
preschool group had 1Q scores that were sgnificantly higher than the scores of the control
group. Further, a 8 years of age children who had received the preschool intervention also
scored sgnificantly higher on aset of achievement tests in mathematics and reading (Campbell

and Ramey 1995).



An additional assessment was conducted at age 12 and the results were Smilar to those
discussed above, indicating durable gainsin inteligence and achievement (Campbell and Ramey
1994). An assessment at age 15 indicated that the effect on |Q tended to "fade" but that the
effects on reading and mathematics scores remained postive and significant (Campbel and
Ramey 1995). The most recent assessment at age 21 indicated smilar effects with respect to
measures of intelligence and achievement. Importantly, the age 21 data demonstrated that the
experimenta group children were much more likely to have atended afour year college than the
control group children (P=36%, C=13%, p=.01)". In generd, the results from dl the
asessments supported the claim that the preschool intervention was effective in improving
measures of inteligence and achievement over the long term.

Comparisons of the two groups reveded benefits of the program beyond those discussed
above. Campbdll and Ramey (1995) reported that preschool participants experienced lower
levels of grade retention and placements in specia education classes. Clearly, these cost-savings
to school digtricts and families represent red economic benefits of the Abecedarian program.
Following the example set by the Perry Preschool Program, researchers examined the
relationship between program participation and the incidence of youth crime to an average age
of 21 and found no datigticaly significant differences between the groups (Clarke and Camphbdl
1998). The differencesin the nature of community life experienced by the Perry families and the
Abecedarian families could account for the differing results. Although further examination of the

relationship between preschool participation and crimeis possible, it does not appear likely that

L All tests of significance are two-tailed.



crime reduction and cost-savings to victims will represent sgnificant benefitsin the Abecedarian
case.

Researchers dso investigated the impact of preschool availability on the lives of the
subsample of teenage mothers (under 18 years of age) who participated in the study (Campbell
et d. 1986). When children were approximately 54 months of age, it was found that teenage
mothers of preschool children were more likely to have graduated high school, to have received
post-secondary training, to be self-supporting, and less likdly to have borne subsequent
children. It was dso reported that mothers with children in the preschool group were generdly
more likdly to be employed and to obtain jobs with a classfication of "skilled or semi-skilled"
(Ramey et d. 1983). To the extent that additiond training, job experience, and education was
redized in increased earnings and/or decreased future reliance on socid assistance, the above

effects on mothers represent a direct and quantifiable benefit of the program.

Economic Measures and Analysis

This study presents a benefit-cost analyss of the Carolina Abecedarian Preschool
Program. Asinformed by economic theory, our perspective is that education is both a
consumption good that confersimmediate benefits and an investment good that confers persond
and socid benefits well into the future (Becker 1964; Haveman and Wolfe 1984). Benefit-cost
andysisinvolves estimating the monetary values of streams of cost and benefitsin order to
measure the program's net value as asocia investment.

The bendfit-cost analysis of the Abecedarian Project will follow the standard procedures

st forth by Thompson (1980) and Levin and McEwan (2001), and followed by Barnett in the



andyds of the Perry Preschool Program (Barnett 1996). The two core parts of a benefit-cost
andyss are adetailed estimation of program cogts and the identification and estimation of
program benefits or effects. In this case, records provided by the program sponsor (Frank
Porter Graham Child Development Center - FPG) are the primary data sources used for
estimation of program costs and effects.

In this benefit-cost analys's, program costs are estimated for three different resource
"settings' in which the program might be offered. Program benefits are generated for 6
categories for which it was possible to obtain monetary estimates: 1) earnings and fringe benefits
of participants, 2) earnings and fringe benefits of future generations, 3) materna employment
and earnings, 3) elementary and secondary education cost-savings, 4) improved hedlth, 5)
higher education codts, and 6) welfare use. The effects of the program on crime and delinquency
appear to be negligible given earlier research in this area (Clarke and Campbell 1998).

Asthe analysisinvolves streams of cost and benefits over time, estimated benefits and
costs are converted into constant dollars (deflated) and discounted to the present using
appropriate rates of discount. The rate of discount reflects the opportunity cost of public
resources. A range of discount rates from zero to seven percent is employed in this analyss.
The analyss estimates the present value of benefits minus costs for each aternative rate of
discount. Additiondly, estimates of the internd rate of return, the rate at which the project

benefits are equd to its costs, can be generated.



Results

Table 8.2 presents estimates of the present value of program costs and benefits at
various rates of discount. Some of the benefits and costs accrue to the program participants
and some to the generd public. The digtribution of benefits and costsis important to the
politica viahility of an insrument of public policy. A reevant question iswhether or not society
redizes returnsin excess of public funds and resources that are dedicated to the program. As
we will point out below, the Abecedarian program does“ pay for itsdlf” a hedthy rates of
discount when dl benefits and costs are included in the andysis. However, Masse (2002)
esimates that taxpayers benefits done (excluding benefits to participants) fall short of program
costs at a discount rate of 3 percent.? This may be considered ardatively low price for an
effective targeted intervention that is consgstent with socid or governmental goa's concerning

access to education, learning, and economic opportunity.

Program Cost

Resources employed for a representative sample of program years were identified by the
Frank Porter Graham Development Center (FPG). The resources, or program ingredients,
were broadly classified according to function (Levin and McEwan 2001). Categoriesincluded
labor resources (paid staff and volunteer workers), and non-labor resources (equipment,
supplies, facilities, etc.). The cost of reproducing the Abecedarian program according to its
resource requirementsiis clearly rlevant for policy purposes. Resources are therefore vaued

at the prices typicaly paid by two ingtitutions that might provide such programs on alarge scae:

2 Unless otherwise stated, all values arein 2002 dollars.



public schools and child care centers. Thisisin addition to estimating cost based on the actua

prices paid by FPG during the program’ s operation.

Total Costs

Table 8.3 presents the yearly costs of providing the Abecedarian treatment by program
year in the three different cost settings. Average enrollment in the nursery was about 12 infants
and the staff/child ratio was 1.3. Average age at entry was 4.4 months. In program years 2 and
3 the average unit of ingtruction/care was 7 children for both age groups and the staff/child ratio
was 1:3.5. In program years 4 and 5 the average unit of ingtruction/care was 12 children for
both age groups and the staff/child ratio was 1.6.

The undiscounted total resource costs for the FPG and public school settings are clearly
greater than the costs for the child care setting. A few comments arein order. Firg, it isnot
surprising that the cost of executing the program in the FPG and public school settings are
amilar. FPG paid workers what they consdered to be competitive public school sdaries. The
difference in the two estimates is due, in part, to the lower cost of living and levd of sdariesin
North Carolinardaive to the nationd average. Second, the relaively low cost of executing the
program in achild care setting is presented mostly as abenchmark. It isunlikely that the input
quaity necessary to execute a high-qudity program could be maintained at the prices and wages
pad in this setting. The extent to which cost savings, represented by a movement dong the
resource continuum from the public preschool setting to the child care setting, can be discovered
while preserving benefits isimportant even if the program is found to lead to substantia net

benefitsin the highest cost setting. Although movement away from a successful setting involves



risk of lost benefits, this would have to weighed againgt the probable cost-savings A full
treatment of thisissue is beyond the scope of the current work and is suggestive of an areafor

future research.

Cost of Care - Control Children

The cost of the program, properly considered, is the additiona cost of the Abecedarian
treatment over the cost of child care arrangements experienced by the control group. Both sets
of experiences involve a stream of costs and a stream of benefits. The measurement of benefits
is necessarily margina (i.e. the difference between groups conssts of benefits beyond the
benefits received by the control group) and the appropriate comparison iswith the margind cost
of the Abecedarian trestment.

Data on the child care experiences of the control children are somewhat limited. Data
were collected on the use of center-based child-care by age. The percentage rates of
participation are 18, 29, 67, 78 and 73 for the first five years of life. Compared to nationd and
regiona data, these rates seem high, especidly for years 3to 5. Possbly, families that
volunteered for the study were exceptionaly predisposed to use center- based care. Thereis
indication, however, that the community in which the experiment took place was one that was
unusudly supportive of the care and education of young children (Burchind, Lee and Ramey
1989). To the extent that higher quality center-based care was available to the control group,
this anayds may underestimate net margind benefitsif the Abecedarian program were provided

nationdly.
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Meaningful cost estimates for the child care received by the control children require
estimates of participation rates and hours of care by type of care. Since the andysis seeksto
inform current public policy, the estimation procedure consders the nature of care asit currently
exigs. Usng data from the Nationa Household Education Survey of 1995, estimates of the
number of hours a child wasin center-based care, relative care, and non-relative care for each
of the five program years or age groups are obtained. One of the advantages of using the NHES
dataisthat it permits the estimation of the use of relative and non-relative care arrangements for
the control group children. These data are not available from FPG but are clearly important to
the calculations of the cost of care for non-trestment children.

The cost estimate for the care of the control children is based on the actud participation
rates of the control group children in center-based child care. In addition, the NHES datais
used to obtain estimates of participation rates and hours of care in non-center-based care
arangements. The weekly cost of care for each program year is caculated by multiplying the
average number of hours of care by aweighted average (based on participation rates) of the
cost of care. Yearly cogts are generated for the non-parenta care arrangements of the control

group children. These estimates are used to calculate the margind cost of the program.

Parental Care

The benefit cost analys's seeks to weigh the marginal benefits that accrue due to program
participation againg the margind cogsthat are incurred. The margina cost of the program is
the difference between the cost of the intervention and the cost of the care experienced by the

control group children. The program provided an average of 40 hours of care per week. The
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control group children also experienced care for the same 40 hours but a portion of the care
was parentd. Since it isthe difference in the quality and compostion of the care during these 40
hours that leads to program benefits, then it is consistent to obtain a cost for the full 40 hours of
care experienced by the control group children. In order to accomplish thisit is necessary to
obtain estimates for the parental component of care and to combine these with the estimates for
non-parental care.

In order to estimate the cost of parenta care a price needs to be assgned to an hour of
parental-provided care. Information is available on the prices paid to individuas for the care of
young children. The prices of non-relative and relative care are estimated at $2.12 and $1.34,
respectively (Hofferth et a. 1991). The price of relaive care may be conservatively low, and
not reflect market prices, for anumber of reasons. Individuals may provide care a a subsdized
rate for children of relatives either because of reciprocity agreements between family members
(exchange of sarvices) or merely due to a sense of family responghbility. A relaive may aso
recelve alower than market wage to reflect the fact that he/she may receive a benefit from
participating in the care of a child to which there is some attachment. For these reasons, an

hour of parental provided careis valued a the price for non-relative care.

Marginal Costs

The cost of care for the control group children is subtracted from the cost of care for the
program group children to estimate a yearly net cost for the program at each age or program
year. The average margind yearly codts for the program are $7565 at FPG, $8849 in apublic

preschool setting and $2818 in achild care setting. Table 8.4 presents the present value of the
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margina costs under various rates of discount. As detailed above, the cost of implementing the
Abecedarian program in a public preschoal isfar more expensive than implementation in achild
care setting. Both options are presented as suitable endpoints for the andyss. Benefit-cost
andydsisan important component of afull program evauation but it cannot provide answversto
al rdevant policy questions. Measures that are cost-saving and qudity-preserving are clearly
relevant as policy makers consider movement away from the public preschool modd and to the
child caremodd. The benefit cost analys's, a the minimum, should provide information on the

meagnitude of the required movement.

Comparative Costs

The average annual total cost of the Abecedarian Program is gpproximately $13,900. By
comparison, the annual amounts for Head Start and the Perry Preschool Program are
approximately $7000 and $9200, respectively ( Barnett 1996; USDHHS 2000). The
Abecedarian trestment is clearly more intensve than the other two and thisisreflected inits
higher cogts. Thisandlysisis partidly amed at determining whether or not the higher costs of
the Abecedarian Program are associated with sufficient benefits to judtify the intervention on
purely economic grounds.

At the federd level, the United States in 2001 spent approximeatdy 16 billion dollars on the
early care and education of young children (Barnett and Masse in press). State and local
governments spent an additiona 9 billion dollars and direct expenditures by families (not
accounting for parentd- provided care) is estimated at 30 billion dollars (Barnett and Masse in

press). What would be the effect on funding levels of providing the Abecedarian program to dl
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poor children? How much additiona funds would have to be dlocated by government to early
care and education?

According to the United States Census Bureau (2002), there are gpproximately 19 million
children less than 5 years of age in the United States. Assuming that 20% of these children are
poor, then the target population for the Abecedarian program totals 3.8 million children. The
total annud cost of providing the Abecedarian program to poor children in the United Statesis
therefore approximately 53 billion dollars. Thisis greeter than two timesthe leve of current
federd and state expenditures for early childhood education and about equa to the leve of totdl
current expenditures (including federa, state and household expenditures).

The costs of the program may seem prohibitively high for replication on alarge scde.
Governments and policy makers may experience “ sticker shock” at first but must bear in mind
that costs done offer little guidance. The costs of a program must be compared againg the
benefits that the program generates. Benefit-cost ratios that are greater than one for acceptable
rates of discount indicate that a program is worthy of consideration regardless of the absolute

leve of program costs.

Participant Earnings

Earnings are forecasted on the basis of educational attainment based on the standard
method firg presented in Miller and Hornseth (1967).  Using cross-sectiond data from the
Bureau of the Census, earnings estimates are obtained by age, race, and gender for various
categories of educationd attainment (United States Bureau of the Census 1998). Each category

corresponds to an estimated stream of lifetimeincome. An individud’ s estimated lifetime
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income depends on educationd attainment at age 21 and the probability of higher educationa
atanment later inlife.

FPG provided data on the educationa levels of the Abecedarian control and program
group participants at age 21. The schooling levels of the participant fell into 8 categories (less
than 9 years, 9to 11 years, GED enrollee, GED graduate, high school graduate with no college
credits, some college but no degree, enrolled in an AA program, and enrolled inaBA
program). In order to estimate future earnings it was assumed that educationa status at age 21
did not necessarily represent an individud’ sfina educationa status. 1t was therefore necessary
to caculae the expected vaue of an individud’ s future stream of income. In order to
accomplish this, it was necessary to assgn probabiilities to each leve of future educationd
attainment (9 census categories) for each level of current educationd status (8 Sudy categories).
The conditional probabilities were based on the results of United States Department of
Education longitudina studies that follow the educationa advances of specific age cohorts
(Ademan 1999; Boesd et a. 1998; McCormick et d. 1999) and cross sectiond dataon high
school dropout and graduation rates (USDOE 1998). For each leved of current education, the
expected vaue of future income is the sum of the products of the probability of obtaining each
level of higher education and the present vaue of the income stream associated with each
educationd leve.

The procedure for estimating lifetime earnings therefore involved severd seps. Fird,
earnings for ages 22- 65 were estimated using cross-sectiond data for the nine levds of future
educationa attainment. Second, these earnings were multiplied by the probability that a

participant would survive to each age. Survivd rates were estimated from data from the
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National Center for Hedlth Statistics (1998). Discounted lifetime earnings were then caculated
for each leve of future educationd attainment. The estimated probabilities for future educationd
attainment were then employed to cdculate the expected vaue of discounted lifetime earnings
given theleve of educationd attainment a age 21.

The smple use of cross-sectiond data assumes that there is no productivity-induced
growth in red income over the lifetimes of participants. Government data show that the output
per hour of al persons employed grew a an average annud rate of 2.3 percent over the period
from 1948-1997. More recently, the average annud rate in gross domestic product per worker
hour was 1.2 percent over the period from 1979-1990 and was 1.3 percent over the period
from 1990-1997 (Bureau of Labor Statistics 2000). In thisandyss, therefore, earnings are
adjusted assuming a 1.0 percent growth in rea income.

The egtimates for the program effects on lifetime compensation beyond age 21 are
presented in Table 8.5. Compensation includes base sdary and fringe and employer-provided
benefits that are vaued at 20% of base sdlary. In this benefit-cost andysis results are not
presented by gender. It is noted however that gender differencesin program effects on
academic achievement and attainment seem to have trandated into effects with respect to
earnings. The mechaniam through which females participants are more likely than mde
participants to redlize amarging effect on higher educationa attainment and earningsis an area
of research that warrants further attention.

The program effect on lifetime compensation beyond age 21 is approximately $37,500
at adiscount rate of 3 percent. Overdl, lifetime compensation beyond age 21 is somewhat

consarvatively esimated. The use of cross sectiond data assumes that age-earnings profiles are
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relaively stable over time. In particular, it assumes that the labor force participation rates of
men and women that gave rise to the current cross-sectiond earnings data will prevail over the
working lives of our sample. However, the labor force participation rates of women have
shown a sgnificant upward trend over the past 50 years for women of al ages (Fullerton 1999).
Using 1998 cross-sectiond data, the labor force participation rates for women aged 35-44 is
estimated at 77 percent. However, Fullerton (1999) estimates that in 2015 this rate will had
increased to 82 percent. For women aged 45-54, the 1998 and 2025 estimates are 76 percent
and 82 percent, respectivdy. Similarly, Fullerton’'s estimate of 59 percent for the LFP in 2025
of women aged 55-64 can be used as an estimate for the LFP of Abecedarian women when
they reach this age interva (gpproximately 2035). The estimate employed for this age group
using cross sectiond datais 51 percent.

In 1998, 2015, 2025, and 2035, the Abecedarian participants (were) will be
approximately 23, 40, 50 and 60 years of age. The use of 1998 cross-sectiona data, therefore,
seems to underestimate the |abor force participation of program participants by gpproximeately
5-6 percent at ages 40 and 50 and 8 percent at age 60. Therefore, projecting femae earnings
based on cross-sectional data is conservative and leads to estimates that are below the actual

earnings that will be redized by program participants.

Earnings of Future Generations
In this section, the magnitude of benefits that accrue to the descendants of the
Abecedarian participantsis explored. There are anumber of clear mechanisms through which

benefits from the preschool program may be transmitted across generations. 1n theory, most
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benefits that accrue to program participants are sources of benefits for the children of
participants. These include effects on academic achievement, educationd attainment, earnings,
crimina behavior, welfare use, educationd cost-savings, job-satisfaction and status, sdlf-esteem,
pro-socid behavior, household management, fertility and birth weight. Asisthe case with the
effects for the program participants, some of these effects are difficult to monetize and will
remain unmeasured. The overdl ratio of program benefits to codtsis conservatively estimated
for this reason.

There isaggnificant amount of evidence that supports the positive reationship between
parenta education and income and the educationa attainment and income of children (Birdsal
and Cochrane 1982; Wolfe and Behrman 1985; Singh 1992; Glewwe and Jacoby 1994; Leigh
1998). Measures of household income and family background are standard variables used in
edimating wage and earnings functions (Cohn and Geske 1990). Using cross sectiona data,
Peters (1992) presents the conditiona probabilities of a child’ sincome attainment given the
income attainment of the father or male head-of-household. In generd, the probability that a
child’ sincome attainment is greater than or equd to that of the parent is greater than .50. Peters
(1992) dso edtimates an earnings function and finds that the dadticity of child income with
respect to theincome of the father is gpproximately .26. Estimates from other studies range
from .07 to .44 (Atkinson 1981; Behrman and Taubman 1985; Solon 1992).

In order to estimate the progran’s effect on the earnings of future generations, elagticities
estimates presented in Altonji and Dunn (1990) are employed. Using data from the Nationa
Longitudina Surveys of Labor Market Experience, Altonji and Dunn derive estimates of the

elagticity of child income with respect to the income of parent. In particular, they find that the
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eladticity of theincome of a son (daughter) with respect to the income of the father isequd to
210 (.335). The dadticity of the income of a son (daughter) with respect to the income of the
mother is equa to .148 (.348).

In order to use these eadticities to estimate the earnings of future generations, it isfirg
assumed that they can be applied to undiscounted lifetime earnings. It is aso assumed that the
program effect on generation one (G1) parental income can be consdered an increment to
income reldive to the base level achieved by the control group. Using the program effects by
gender, the percentage change in G1 income associated with each effect is caculated.
Employing the dadticities given above, the corresponding change in generation two income (G2)
associated with the calculated change in parentd incomeis caculated. Once the program effect
in G2 income is calculated, the process can be repeated and effects caculated for future
generations in an iterative manner. For the purpose of this analys's, estimates for the combined
program effects on generations two through four are provided.

In Table 8.5 the discounted vaues for combined incomes of future generations are
presented. It is assumed, conservatively, that each participant (parent) has one child at age 25
and that the children will have earned income from age 22 to age 65. The overdl effects are the
welghted average of the individua effects for males and females. We can see from Table 8.5
that the program effects on the earnings of future generations are not economicaly inggnificant.
At an interest rate of 3%, these effects equal $5722 per participant, an amount equal to

goproximately 16 percent of the per child margind cost in the FPG setting.

19



Elementary and Secondary Education

The effects of the program on the el ementary and secondary education costs of participants
were estimated. School histories were constructed for 99 of the study participants based on
datathat was origindly gathered from officiad school record data by FPG. For each participant,
a school placement was assigned to every year that a child wasin school. The mgor digtinction
was between specia education placements and regular educationad placements, with the former
being more resource intengve and, hence, more costly.

Costs were mapped onto the schooling hitories in the following manner. A school year
that involved at least one specid education category was assigned the yearly estimate for pecia
education. All other school years were assigned the cost estimate for regular education. The
estimates for the costs of regular education and specia education are adjusted from data
presented in Parrish, O’ Ridlly, Duenas and Wolman (1997), which are based on data from the
national cost study conducted by Moore and colleagues (1988). According to Parrish and
colleagues, the average annual red rate of growth in per pupil specid education costs over the
period from 1968 to 1986 was 4.1 percent. The corresponding rate for regular education was
2.1 percent (Parrish, et d 1997). Assuming that education costs grew at these rates over the
period from 1986 to 1999, revised nationa estimates for the costs of regular education and
gpecia education are $7931 and $18341, respectively.

In Table 8.5 the program effects on educationa costs are presented. At a discount rate
of 3% the cost reduction was equa to $8836, an amount equal to gpproximately 25 percent of
the per child margind cost inthe FPG setting. It was expected, however, that the savings from

reduced rates of grade retention and specia education would be somewhat larger. Campbell
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and Ramey (1995) reported that the rates of placement in special education by the end of grade
9 were 25% and 48% for the program group and control group, respectively (n=92). These
rates represent the percentage of children that had ever received specia education services by
the end of grade 9. The current reexamination of the schooling data resultsin comparable
estimates of 31% and 49% for the program and control groups (=99, p=.0672). The
difference between the two estimatesis likely due to the change in the sample sze over the
years as more complete schooling data became available.

In addition to the above measure, the percentage of total school yearsin specid
education was calculated for the program and control groups. The program effect using this
measure was not nearly as pronounced. The estimates for the program and control groups
were found to be 12% and 18%, respectively (p=.0082). Since yearsin special education are
more directly related to cost than the former measure, the expected program effect is somewhat

reduced.

Smoking and Health

Schooling isrdated to an individud’ s ability to obtain and process information related to
matters of hedlth (Grossman 1972; Grossman and Kaestner 1997). Higher-schooled
individuas can make more informed and better decisions regarding their persond hedlth (ex.
they may have ahedthier diet, vist the doctor more regularly, and be able to provide a higher
standard of personal hedlth care than someone who islessinformed). There may be a number

of mechanisms through which schooling increases the opportunity for an individud to lead a
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hedlthier life. Education increases the ability to be an effective consumer of hedth care services
and producer of persond hedlth. Education also increases earning power, the ability to
command wages, fringe benefits, vacation time, and the ability to avoid working conditions that
may be detrimental to persond health. Education aso increases income that dlows one to
purchase higher quaity and quantity of health services and to establish living conditions thet are
conducive to good hedlth.

Another proposed mediating factor in the relaionship between schooling and generd
hedlth is the degree to which an individua has concern and regard for the future. Someone who
iswilling to invest in human capital demondrates that he/she is willing to trade off acertain
degree of current consumption for returns that will mainly accrue in the future (Fuchs 1982,
1996). Such anindividud may aso, therefore, be more willing to engage in behaviors that
reflect a concern for future hedth. Inthisview, it iswillingness to consder future eventsin
present decisons that is responsible for the investmentsin both education and persona hedth
(Becker and Mulligan 1994). Further, some have argued that schooling, concern for the future
(time preference), and cognitive ability, al independently affect the probability that an individua
will engage in hedlithy behavior (Sander 1998).

Sorting out the independent contributions of schooling, achievement, income, and time
preference on hedth-related behaviorsis important but beyond the scope of thisstudy. The
above information indicates that there are possble hedth-related benefits to an early childhood
intervention that had positive effects on the schooling, achievement, and income levels of
participants. Although the independent effects of al three are of someintere, it is much more

important in this case to redlize that the program effects on these variables are likely responsible
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for whatever differences are observed in the hedth-related behaviors of the program and
control groups. 1solating, measuring, and vauing possible hedth effects of the program
contributes to a more complete anadyss of program benefits and codts.

The measurement of possible hedth effects in the current study is limited to effects related
to smoking. Data collected by FPG indicate thet there are differences in the rates of smoking
between the program and control group children, athough the rates seem high rdative to
nationa averagedata  However, any program or policy that can reduce smoking rates has
the clear potentia to generate significant economic benefits. The benefitsinclude, but are not
limited to, improvementsin heglth and longevity, and reductions in the cost of hedth care.

Sander (1998) found that cognitive ability, educationd atainment, and time preference all
affected the probability that an individua smoked. Grossman and Kaestner (1997) found a
negétive reationship between achievement scores in high school and the likelihood of smoking.
Nationd dataindicate that there are a number of strong associations between smoking and
certain demographic characteristics (USDHHS 1997). Fird, individuas with lessthan ahigh
school degree currently smoke at arate of 47%, which is nearly four timesthe rate of 129 for
college graduates. Second, smoking is negatively associated with the levd of income. At
household income levels that are less than 150 percent of the poverty levd, the rate of adult
smoking is 38 percent. At household income levelsthat are 300 percent of the poverty leve,
the corresponding rate is 25 percent. The nationd data dso suggest that individuadsthat livein
households that do not include both biologica parents are more likely to be smoking as adults.
It can be argued that these data indicate that Situations that involve certain forms of stressraise

the possibility that an individud will smoke, in part, as areaction to hisher stuation in life
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(USDHHS 1998). Inthisview, policies amed at reducing stress from these sources for any
reason should consider as a benefit the possible effect of the policy or program on the rate of
smoking for the target group.

Data on smoking by Abecedarian participants come from a 1993 youth risk behavior
survey conducted by FPG. The rates of smoking for the control group and program group were
estimated at 55% and 39%, respectively (p=.106). The results are clearly suggestive, if not
grictly sgnificant from agatistical point of view. In order to estimate the economic vaue of the
program’s effect on the rate of smoking, it is necessary to trandate these ratesinto monetary
returns. For the purposes of this analys's, the effects on morbidity (illness) prior to death are
ignored and the focus is only on the vaue of differences in expected mortdity between the two
groups. Ignoring the effect of smoking on illness prior to desth smplifies the estimation
procedure a the cost of underestimating potentia benefits by potentialy significant amounts.
However, the effect on mortality may till contribute sgnificantly to program benefits and this
suggests afuture area for research. In any case, data on smoking behavior should be collected
in follow-ups of early intervention programs.

Cutler and associates use national data to estimate the life expectancy of individuas who
either are or had been aregular smoker by age 20 (Cutler et d. 2000). Being anon-smoker at
age 20 increases longevity by approximately 6.5 years. In order to value these additiond years
of life, an economic estimate of the vaue of an additiond year of lifeis needed. It isassumed
that additional years gained occur after the average age for life expectancy by gender. The
vaue of alife (L) is associated with the years from 70- 76 for male non-smokers and for the

years 77-82 for femae non-smokers.  The estimates for L are then discounted to program
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entry and the discounted values are multiplied by the average difference in smoking rates
between the two groups in order to obtain estimates of program effects.

In order to execute the above smple procedure the non-ample task of ataching avaue
(L) to ayear of lifeisnecessary. Thereisavad literature in the area of health economics that
corresponds to the economic value of an increase in mortdity and/or a decrease in morbidity
(Ogter, Colditz and Kely 1984; Moore and Viscus 1988; Manning et a. 1989; Miller,
Cahoun and Arthur 1990; Tolley, Kenkd and Fabien 1994; Adamsand Young 1999). For
example, vaues are associated with decreases in government expenditures on Medicaid, an
individua's willingness to pay for reductions in hedth risks, income loss due to premature desth,
and property loss or damage due to fire. Following the example of Cutler and associates
(2000) and Gruber and Zinman (2000), in their respective works for the Nationd Bureau of
Economic Research, the range for the value of ayear of life that emerges from thisliterature is
between $100,000 and $200,000 (1999 dollars).

Table 8.6 presents the estimates for the program effects on smoking and the economic
vaue of increased longevity assuming that ayear of life has avadue of $161,000 ($150,000 in
1999 dollars). The discounted vaues of increased longevity between maes and femaes were
not sgnificantly different and, therefore, average values were used to caculate program effects.
It isclear from Table 8.6 that the benefits from areduction in the rate of smoking are not
inggnificant. It isaso dear from the estimates that the assumption that benefits accrue in the last
years of life resultsin alarge reduction in benefits at higher rates of discount. At a discount rate
of 3 percent, the program effect on smoking is equd to approximately 50 percent of the per

child margind cost in the FPG setting. At adiscount rate of 7 percent, the program effect on
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smoking is reduced to gpproximately 3 percent of the per child marginal cost. Although not
explicitly measured here, there are benefits from reductions in the consumption of cigarettes that
occur in the present. Genera hedlth isimproved and individuas can lead more active and
productive lives. Thereisdso arguably a benefit in the reduction of the number of individuads
captive to aphysica addiction that exceeds whatever benefitsindividuals may experience due to
the act of smoking. However, even ignoring these benefits and the substantid benefits from
reduction in the pain and suffering associated with illness, program effects on the rate of smoking
result in benefits that are not economicaly inggnificant at lower rates of discount.

In some sense the effect on amoking is an unexpected result. The program had its main
god of improving the cognitive ability of young children and increasing the probability of school
and workplace success later in life. However, ardative increase in cognitive ability, coupled
with sgnificant differences in achievement and school-related experiences, can arguably result in
the program group children making relatively more productive choices about persona hedlth.
The generd nature of thisfinding may be limited by the fact that the smoking rates were much
higher for the Abecedarian participants relative to the nationd population. Measured benefits
for adifferent population of children will likely be less than those presented here. However,
given the great concern over youth smoking, and the strong relationship between youth and

adult smoking, the results here are particularly encouraging.

Maternal Productivity and Earnings
Benasich and colleagues (1992) reviewed the literature on early intervention and

materna outcomes and summarized the results of avariety of programs that are child-centered
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and/or parent-centered and reported outcomes for mothers. The review was restricted to
experimenta and quasi-experimenta studies on interventions that began before age 3, lasted for
a least 6 months, and were targeted a educationdly disadvantaged families. Positive outcomes
for mothers are generaly reported in four areas: education and employment, fertility, parent-
child interaction, and in the qudity of the home environment.

Seven gudies of child-centered preschool programs meet the criteria established by
Benasich and colleagues: the Abecedarian Project , the Birmingham Parent- Child Development
Center , the Infant Hedlth and Development Project , the Milwaukee Project, the Perry
Preschool Project, the Teenage Parenting Project, and the Teenage Pregnancy Intervention
Program. The mgority of these programs were center-based and provided care and education
on afull-time bass for anumber of years.

The Abecedarian project reported that, relative to a control group, experimenta group
mothers had higher levels of educationd attainment and held higher-paying jobs when their
children were age 5 (Campbell and Ramey 1994). The current study reports that program
group mothers held an earnings advantage over the control group mothers at various times snce
program entry. Pungello and colleagues (2000) report that program group mothers were more
likely to have askilled versus unskilled job when the program child was 21 years of age. The
Birmingham Parent-Child Development Center project reports that program group mothers
were more likdly to return to paid employment (Andrews et d. 1982). The Infant Health and
Development Project reports that program group mothers held a an employment advantage
over control group mothers when the target child was age 3 (Brooks-Gunn et a. 1994). The

Milwaukee Project reports that program mothers experienced more stable employment and
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higher weekly earnings (Garber 1988). The Teenage Parenting Project and the Teenage
Pregnancy Intervention Program report that participating mothers were more likely to complete
high school (Fidld et d. 1982; Roosa and Vaughan 1983). The Perry Preschool Project
measured maternd outcomes on employment and education and found no significant effects
(Schweinhart et d. 1993). Thisisnot surprisng given that the Perry program operated on a
part-time, part-year basis. More so than the other programs mentioned, the Perry Preschool
Project did not have amgor child care component and therefore did not substantidly reduce
the necessary quantity of materna-provided care.

Despite the fact that econometric studies on child care and maternd employment have
produced mixed results (Kimmell 1998), there is some experimental and quas-experimentd
evidence to support the position that qudity child care results in benefits for mothersin
disadvantaged households. It is not clear that pure custodid care, with less attention to the
educationd experiences of children, would result in Smilar benefits. The stability and generd
qudity of child care arrangements may be related to the ability of mothersto focus or
concentrate more cons stently on matters related to work or employment (Vandell and Wolfe
2002). Mothers, feding that their children are safe and well cared for, may be more willing and
able to participate effectively in the labor force and to redlocate time to employment activities
(Meyers 1993; Ross and Paulsell 1998; Vanddl and Wolfe 2002). Furthermore, this
redlocation may not come fully at the expense of time spent caring for children. Bianchi (2000)
argues that working mothers trade off time spent working in the home, volunteering, deeping,
and engaging in generd leisure activities in an atempt to preserve time spent caring for children.

Overdl, the use of qudity and stable care arrangements may not significantly decrease the
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amount of materna-provided care a child receives and aso permits mothers and employersto
establish relaionships that are continuous, reliable, and productive.

In the current study, it gppears that the provison of 5 years of high-qudity, full-time
care and education increased the opportunities of mothers to obtain employment, training, and
other productivity-enhancing activities. These opportunities resulted in increased earnings for
the program group mothers reldive to the earnings of the mothers in the control group. Sdif-
reported income data were available on maternal earnings at participant ages of 12, 15 and 21.
Corresponding materna ages were gpproximately 32, 35 and 41. Based on these data, a
yearly program effect on materna earnings of $3750 per child is estimated.

Table 8.7 presents the program effect on maternd earnings for various rates of discount.
The program effects through age 41 are estimated based on the actud earnings. The program
effects from ages 42 to 60 are extrapolations based on the effects through age 41 and assume,
consarvatively, that there is no increase in the earnings differentia between the two groups. Due
to alack of earlier data on maternal earnings, the estimates are dso conservative in that they
assume that the earnings differential does not occur until maternd age 26. Despite these
assumptions, the program effect on maternd earnings is quite substantid and is greater thanthe
per child margina cost of the intervention in the FPG setting at a discount rate of 7 percent.

Thisandyssindicates that an important benefit of the program is the effect of fully
subsidized preschool on the labor market success of mothers. Thisissue, by itsdlf, isimportant
to the child care debate because program effects on the household go beyond those that involve
the children receiving care. Maternd employment is clearly related to labor market experience,

traning, and earnings, al of which promote sdlf-sufficiency and an improved qudity of lifefor dl
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members of the household.  Society benefits as well from improvements in the productive
capacity of femae workers and from a decrease in the need for socid assstance. The results of
this andysis with respect to maternd employment, therefore, are encouraging and warrant

further attention.

Cost of Higher Education

The program group participants have higher leves of educationd attainment a age 21
than the control group participants. The higher levels of educationd attainment reflect, among
other things, higher levels of academic achievement and are assumed to result in higher
productivity and individud earnings. However, the cost of atending inditutions of higher
education must be taken into account. In this section the program effects on the costs of higher
education are estimated. Since the program group has a higher rate of atendance in higher
education by age 21, it is expected that the program effect due to cost of higher education will
be negative.

The edtimated program effects for the costs of higher education are included in Table
8.2. The €ffects are fairly ggnificant in Sze due to the large differences in the educationd
attainment of the program and control groups. The increase in cost due to higher education is
approximately $8128 at a 3% rate of discount. The effects due to the cost of higher education
decrease overdl program effects and are therefore negative in vaue.

The cost of adult education, particularly the cost of a GED program is not employed in
this study for a number of reasons. Firs, the rates of participation at age 21 for the program

group and the control group are 11% and 15%, respectively, and the difference is not
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datigticdly sgnificant. Second, because of the higher rate of GED attendance for the control
group, the incluson of a cogt edimate for GED education would tend to increase overdl
program effects. Lagtly, the adult education cost estimate employed by Barnett (1996) in the
benefit-cost andysis of the Perry Preschool Program is $1710 per class in 1992 dollars
(Varden 1982). Usdng this figure, the undiscounted program effect of the cogt of adult
education is calculated to be $93 per person for the Abecedarian Preschool Program. Given the
relatively small nature of this effect, and the reasons detailed above, the adult education program

effects are not included in the find andlyss of benefits and codts.

Incometested Programs at age 21

A reduction in welfare payments to program participants represents a transfer of money
to the generd taxpayer and does not change tota socia benefits associated with the program.
The program effect is therefore the reduction in the cost of adminigiration for alower number of
AFDC-reated cases. At age 21 the use of Aid to Families with Dependent Children (AFDC)
in both the program and control groups was restricted to femaes. The rates of AFDC use for
the program and control groups were 8% and 16%, respectively (p=.2340). Neither a two
talled test of sgnificance (p=.2340) or a one-talled test (p=.1170) indicated a sSgnificant
difference between the two groups. Redricting attention to females only, the corresponding
raes were 17% and 32%. Again, neither a two-taled test (p=.2224) or a one tailed test
(p=-1112) indicated a sgnificant difference between the two groups.

Although the rates are not datigicadly different a age 21, the reldive differences are

quite subgtantid. The rate of AFDC use for control group is agpproximately twice the rate for
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the program group. The smal sample Sze, especidly when the atention is directed at females
only, limits the satistical power of the findings. In this section, estimates are therefore generated
for the cost-savings from the reduction in the rate of AFDC use that is associated with program
participation. As stated above, the magnitude of the effect is expected to be smdl relative to the
magjor benefits and costs of the program.

The Committee on Ways and Means (1998) reports the average vadue of income-tested
programs for a household that participated in the AFDC program in 1995. In particular, the
average vaue of AFDC was $3935 per participating household. Given that a household
participated in AFDC, the probability that the household participated in the Food Stamp
program was .83 and the average vaue received was $2306. Similarly, the probability that an
AFDC household received a housing subsidy was .29 and the average vaue of that subsdy was
$2650. The probability that an AFDC household received Supplemental Security Income
(SSI) was .15 and the average value was $5380. The probability that an AFDC household
received Medicaid benefits was .98 and the amount of these benefits was $2057. The
expected vaue, therefore, of dl income-tested programs is caculated to be $9441 per
household in 1995 dallars. Converting to 2002 dollars the estimate becomes $10,715 per
AFDC household.

In order to estimate program effects due to AFDC use, a number of assumptions are
employed. Fird, effects are estimated assuming that the average vaue of tota assstance per
AFDC household is $10,715. Conggtent with current welfare law that limits the term of AFDC
assgtance but permits states to extend benefits for 20% of participating households because of

economic hardship, AFDC use is assumed to be for five years with a 20% probability of
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continuation thereafter and no future reentry into the program (Committee on Ways and Means
1998). These assumptions likely underestimate the use of AFDC and income-tested programs
over the lives of the participants. The assumptions ignore households who could enter the
program for the first time after age 21. 1t aso does not permit reentry of households after age
26 who are recelving AFDC a age 21. However, given the higher rate of entry into AFDC by
the control group a age 21, these assumptions will provide conservative estimates of program
effects.

In Table 8.2 the effects of program participation on the use of AFDC and other
income-tested programs are presented.. The overall program effect at a discount rate of 3% is
esimated to be $196 per paticipant. Again, the program effect is related to the savings in
adminigrative costs that are associated with a rlatively lower number of AFDC cases. It is
clear from Table 8.2 that reductions in the use of AFDC and other income-tested programs due
to program participation results in arelaively minor benefit when measured in dollar terms. It is
noted, however, that unmeasured benefits include additiondl psychologica or persond benefits
that may accrue to participants and their families resulting from a decreased reliance on socid

asssance.

Discussion

The last two lines of Table 8.2 present the net present vaues of benefits and costs at three
different rates of discount for program replication in the FPG and public school settings. In both
cases the net present valueis greater than zero for discount rates up to 7 percent. The sameis

clearly true for replication in the lower cost child care setting. If we include al messured
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benefits, then the internd rate of return for the Abecedarian intervention gppears to be dightly
greater than 7 percent. The positive results are not highly sengitive to the presence or excluson
of any one benefit. Excuding maternd earnings from ages 42-60 yidlds an internd rate of return
of between 5 and 7 percent in the FPG and the public school resource settings. Excluding
forecasted participant earnings and the earnings of future generations aso resultsin an internd
rate of return between 5 and 7 percent. Excluding the estimates for smoking and hedlth il
resultsin an internd rate of return grester than 7 percent. If we confine attention to the benefits
that accrue mainly to the children (participant earnings and smoking/hedlth), then the rate of
return to the program is between 3 and 5 percent. Overdl, the rate of return to the
Abecedarian project is no less than 3 percent and is likely higher than 7 percent.

The Abecedarian program results in hedthy returns for the investment of public resources
targeted at a disadvantaged group. This occurs even when viewed in the light of sgnificant
unmeasured benefits from improved education, such as the persond consumption vaue of
learning and educationa experiences, increasesin civic and pro-socia behavior, increasesin the
overd| qudity of life, and improvementsin persond decison-making and household
management (Haveman and Wolfe 1984). In addition, Donohue (1999) argues that lower rates
of discount or estimated internd rates of return may actudly be gppropriate if government
programs help future generations avoid some irreversible damage. Market rates of return, and
hence market rates of discount, may not lead to appropriate decisons if markets aone cannot
bring about the desired program effects. If the god isto increase the income and prospects of a
disadvantaged group, and there exists no other clear mechanism for doing o, it may make

sense to apply alower rate of discount to projects that accomplish thisgod. An dternativeisto
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recognize that adollar of program benefit to atarget group has more vaue than a dollar of
program cogt to others. Favoring the disadvantaged group may help improve distributiona
equity at the expense of efficiency in resource dlocation. In this case, the effects of program
participation on the educationa attainment, productivity, and earnings of at-risk children result in
an improvement in overdl socid equity. Change in equity remains, therefore, a potentidly large
unmeasured benefit of the Abecedarian program.

It isunlikely that the results of the Abecedarian program can be replicated perfectly in
al settings and for dl populations. The benefits that accrued to the participants were due to the
margind differencesin the qudity of the care recalved by the program group children and the
qudity of the care received by the control group children in thefirgt five years of life. Inthe
cases Where the care currently being received is of a higher qudity, then the margind effects will
not be as great. However, if attention is limited to the 20% of our nation's children that are
estimated to be living in poverty, then the results of the study are more directly gpplicable.

Replication in other settings will dso affect the magnitude of specific benefits. It ispossble
that the effects on the smoking behavior of participants may not be as great outside of North
Cardlina and the southern region of the United States.  However, thisis rdatively minor
measured benefit. Moreimportantly, it isaso very possible that the effects of the intervention
on crimina behavior may be more pronounced in higher-crime areas. We would, therefore, not
be surprised if the Abecedarian intervention resulted in greater program effects and returns than
estimated above if replicated on alarge scale for at-risk children in areas where the qudity of

care currently being received was rdatively low.
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Theissue of the optimal form and intendty of a preschool program camot be settled
with the encouraging results of the Abecedarian project. How many years of full-time qudity
preschool and child care are needed to produce the results outlined above? Asamatter of
research, more information is needed on the long-term results of programs that vary the amount
and form of care before thisissue can be settled. Asamatter of principle, al children should
receive quaity carein thefirg five years of life. A concern for the lives of the children
consdered to be most "at-risk” can, by itsdf, direct public resources to an intervention that will
provide qudity experiences to children and, over the long run, result in benefits that exceed

costs.
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Table 8.1: Preschool Program Effects Related to Economic Benefits.

Program Group No-Program Group
Outcome Variable Measure N Measure N

Education Effects (children)

1Q (Stanford Binet), age 3* 101 50 84 48
1Q ( McCarthey GClI), age 4.5* 101 49 91 46
1Q (WISC-R), age 15 95 48 90 44
Reading Achievement (WJ), age 7 48 88 a4
15*

Math Achievement (WJ), age 15* 93 48 82 44
Ever retained in grade by age 15* 31% 48 55% a4
Special Services by grade 9* 25% 48 48% a4
High School Graduation by age 19 67% 54 51% 51
Ever enrolled in a4-yr college by 36% 53 13% 51
age 21*

Employment Effects at participant's age of 54 months (teenage parents)

Teenage Mothers and post- 46% 13 13% 15
secondary training

Teenage Mothers and self- 70% 13 58% 15
supporting

Teenage mothers and additional 23% 13 40% 13
births

Notes: * Differences are significant at the .05 level of confidence. WISC-R is the abbreviation for the Wechsler
Intelligence Scale for Children Revised (Wechsler 1974). WJ s the abbreviation for the Woodcock-Johnson Psycho-
Educational Battery, Part 2: Tests of Academic Achievement (Woodcock and Johnson 1977). McCarthy GCl is
abbreviation for the McCarthy General Cognitive Index. Data on education effects are from Campbell and Ramey
(1995), Ramey and Campbell (1984), Clarke and Campbell (1998), and Campbell et al. (2002). Data on employment
effects for teenage mothers are from Campbell et al. (1986). A mother was considered to be self-supporting if welfare
funds were not used except in the cases where the mother was a student and had made 4 years of educational progress
in the 4.5 years since the birth of her child.



Table 8.2: Present Value of Per Child Benefitsand Costs of the Abecedarian Early
Intervention. Data arein 2002 dollars.

Discount rate
3% 5% 7%

Program Cost FPG Setting? $35,864 $34,599 $33,421
Program Cost PS Setting’ $41,916 $40,427 $39,041
Program Benefits
Part. Earnings 37,531 16,460 6,376
Earnings of Future 5,722 1,586 449
Generations
Maternal Earnings

Ages 26-41° 43,030 34,378 27,786

Ages 42-60° 30,578 17,561 10,299

Subtotal 73,608 51,939 38,085

K-12 Education 8,836 7,375 6,205
Smoking / Health 17,781 4,166 1,008
Higher Education Costs -8,128 -5,621 -3,920
AFDC 196 129 85
Total Benefits $135,546 $76,035 $48,317
Net Present Value FPG $99,682 $41,436 $14,896
Setting
Net Present Value PS $93,630 $35,608 $9,276
Setting

#Program cost is for the Frank Porter Graham Child Development Center.

®Program cost is for replication in a public school setting.

“Maternal earnings through age 41 are estimated using actual data on maternal earnings at ages 32, 35, and 41.

YMaternal earnings from age 42 to age 60 are extrapolated based on estimates through age 41 and assumes no increase in
program effects.
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Table 8.3: Estimated yearly costs of the Abecedarian Program in three different
settings. Data are undiscounted and in 2002 dollars.

Year Abecedarian Public Child Care
(Actuad) School

Year 1 10,799 11,710 6,847
Year 2 16,222 17,793 10,189
Year 3 16,222 17,793 10,189
Year 4 11,991 13,175 8,133
Year 5 11,991 13,175 8,133
Totals 67,225 73,646 43,491
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Table 8.4. Present Value of Marginal Costs of the Abecedarian Program in three Cost
Settings. Data arein 2002 dollars.

Discount Rate Abec/FPG Public School Child Care
0% $37,826 $44,246 $14,092
3% 35,864 41,916 13,410
5% 34,599 40,427 12,923
7% 33421 39,041 12,469
10% 31,799 37,135 11,843
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Table8.5. Estimated Program Effects on Participant Compensation, Ear nings of
Future Generations, and Schooling Costs. Data arein 2002 dollars.

Compensation Future Generations Schooling
Discount Rate
0% $144,998 $48,542 $11,605
3% 37,531 5,722 8,836
5% 16,460 1,586 7,375
7% 6,376 479 6,205

48



Table 8.6. Program Effectson the Value of Life due to Decreased Rates of Smoking
and Increased L ongevity. Data arein 2002 dollars.

Discount Rate Program Effect
0% $167,076
3% 17,781
5% 4,166
7% 1,008
10% 127
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Table8.7. Program Effectsdueto Increased Maternal Earnings. Data arein 2002
dollars.

Discount Rate Program Effect
Ages 26-41 0% $61,690
3% 43,030
5% 34,378
% 27,786
Ages 42-60 0% 73,256
3% 30,578
5% 17,561
7% 10,299
Total 0% $134,946
3% 73,608
5% 51,939
7% 38,085
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