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Introduction 

 A significant source of the societal benefits from public investments in high-quality 

preschool education is the reduction in costs of juvenile delinquency and adult criminal 

behaviour.  Almost two thirds of the total estimated benefit attributed to the infamous Perry 

Preschool Program consists of criminal justice system savings and averted criminal victimization 

costs related to the intervention’s effect on criminal behaviour (Barnett, 1996)1. Similarly, 

approximately 50% of the total estimated benefit attributed to the Chicago Child – Parent Center 

(CPC) preschool program is comprised of savings related to the intervention’s effect on juvenile 

delinquency and adult criminal behaviour (Reynolds, Temple, Robertson, & Mann, 2002)2. To a 

lesser extent, criminal justice system savings and averted victimization costs also constitute a 

significant proportion of the estimated benefits of prenatal intervention and early home visitation 

(Glazner, Bondy, Luckey, & Olds, 2004; Karoly, Greenwood, Everingham, Hoube, & Kilburn, 

1998).  

 Recent economic analyses of the long-term societal benefits of early intervention for at-

risk children and their families commonly include public savings associated with both reductions 

in juvenile delinquency and adult criminal behaviour (Barnett, 1996; Belfield, Nores, Barnett, & 

Schweinhart, 2006; Karoly et al., 1998; Glazner et al., 2004; Schweinhart, Montie, Xiang, 

Barnett, Belfield, & Nores, 2005; Reynolds et al., 2002). However, a nontrivial proportion of 

                                                            
1 The total present value benefit of the Perry Preschool Program is $165,739 (in 2008 dollars, discounted to 
program entry by an annual rate of 3%). Criminal justice system savings and adverted criminal victimization costs 
total $108,006 in 2008 dollars. 

2 The total estimated present value benefit of the Chicago Child‐Parent Center preschool intervention, including 
averted tangible and intangible expenditure related to criminal victimization, is $89,721 (in 2008 dollars, 
discounted to age 3 by an annual rate of 3%). Savings associated with the estimated CPC preschool program effect 
on juvenile delinquency ($25,172) and adult criminal behaviour ($18,976) total $44,148 in 2008 dollars. 
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reported criminal justice system savings and averted criminal victimization costs are frequently 

based on forecasts of criminal behaviour throughout adulthood conditional on limited 

information on delinquency in adolescence (e.g., Karoly et al., 1998; Reynolds et al., 2002). As 

discussed in a leading text on cost-benefit analysis (Boardman et al., 2006), few published 

studies on the relative costs and benefits of programs and policies report retrospective 

comparisons of cost-benefit results based on ex-ante predictions versus ex-post results.  

Considering the significance of the crime related benefits associated with early intervention, an 

investigation of the appropriateness (or robustness) of the method commonly used to project 

adult criminal behaviour from juvenile delinquency is warranted.  

 Several analyses of early intervention programs including the Chicago Child-Parent 

Center preschool program (Reynolds et al., 2002) and the Elmira Prenatal/Early Infancy Project 

(Karoly et al., 1998) predict adult criminal behaviour from delinquency in adolescence. The 

general method is to assume that the rate of adult criminal behaviour is 20% less than the rate of 

juvenile delinquency by age 18. Second, a target population crime rate (e.g., 20% to 70%, 

depending on the population of interest) is applied to the estimated rate of adult criminal 

behaviour. An appropriate target population crime rate is representative of the population of 

interest.  Finally, a simple annual desistance rate of 10% is assumed so that the annual adult 

crime rate approaches zero by mid adulthood.  

  The current analysis discusses the robustness of the method employed by Reynolds et al. 

(2002) in the age 21 cost-benefit analysis of the Title I Chicago Child – Parent Centers to project 

and monetize the CPC intervention effects on adult criminal behaviour. Section I describes the 

Chicago Longitudinal Study (CLS), including the characteristics of CPC program and 

comparison group participants. Section II presents estimates of the effect of CPC preschool 
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participation on juvenile delinquency and adult criminal behavior, and employs data from 

administrative arrest records through age 26 to establish the relationship between delinquency in 

adolescence and adult criminal behaviour in the CLS sample. Section III outlines the method of 

projection employed by Reynolds et al. (2002) and describes the process used to monetize the 

projected intervention effect on adult criminal behaviour. Section IV compares the projected 

preschool intervention effect on adult criminal behaviour to the estimated program effect on 

felony arrest by age 26, and discusses the implications for cost-benefit analysis. Section V 

explains the method used to correct for an oversight discovered in the projected adult crime 

related savings attributed to the CPC preschool intervention in the age 21 cost-benefit analysis 

and presents revised savings estimates using both the projected program effect on adult criminal 

behaviour as well as the estimated program effect on the mean number of felony arrest by age 

26. Implications for cost-benefit analysis are also discussed. Section VI concludes and proposes 

a question for future research. 

Section I: Methods and Design 

 The current analysis uses actual data as of age 26 to investigate the robustness of the 

common method employed to predict adult criminal behaviour from information on juvenile 

delinquency alone.  The data come from the Chicago Longitudinal Study (CLS, 2005). The CLS 

is a prospective investigation of the life course of a cohort of 1,539 children (93% African 

American, 7% Hispanic) from low-income families born in 1979-1980 (Reynolds, 1999; 2000). 

The original CLS sample includes a complete cohort of 989 children who completed preschool 

and kindergarten in one of 20 Child-Parent Centers located in inner-city Chicago and 550 

comparable children from randomly selected schools who did not attend the program in 

preschool but instead received full-day kindergarten; the usual early intervention available for 
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low-income children in the Chicago public school system. Approximately 15% of comparison 

group participants attended Head Start preschool with the majority of others receiving home 

care. Program group participants received preschool intervention for one or two years, with those 

receiving two years of intervention entering the program at age 3. School-age services (e.g., 

reduced class sizes) were provided in first to third grades in affiliated schools, regardless of 

children’s preschool or kindergarten participation. The CLS is therefore based on an alternative-

intervention, quasi-experimental design, in which the program and comparison groups were 

matched on age, neighborhood and family poverty status, and eligibility for program 

participation, defined as (a) residence in a Title I attendance area, (b) demonstration of 

educational need due to poverty associated factors, and (c) parent agreed to participate. Table 1 

presents characteristics of program and comparison group participants and their families prior to 

program entry. 
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Table 1 
Equivalence of CPC Preschool Program and Comparison Groups on Pre-Program Attributes  
  Adult Crime Information by Age 26*   

 
 
Child/Family Characteristics** 

Program 
Group 
(n=950) 

Comparison 
Group 
(n=523) 

Crime 
Sample 
p‐value 

Original 
Sample 
p‐value 

Sample recovery, %  96.1  95.1  ‐‐  ‐‐ 
African American participant, %  93.1  93.1  .96  .59 
Female participant, %  52.1  47.0  .06  .11 
≥ 60% low income families in school attendance area, % a  77.8  73.4  .06  .04 
Child welfare case histories by age 4, %  3.2  5.2  .07  .08 
Mother under age 18 at child birth, % a  15.9  17.8  .35  .29 
Mother did not complete high school, % a  50.7  59.7  .001  .001 
Single parent family status, % a  77.1  75.7  .56  .59 
Mother not employed, % a  67.3  63.5  .14  .11 
Child eligible for subsidized school meals, % a,b  84.2  82.6  .42  .39 
Participate in AFDC/TANF program, % a  63.1  61.2  .48  .59 
Four or more children in family, % a  16.2  18.4  .29  .27 
Undesirable early home environment, % c  55.7  52.8  .28  .27 
Missing on 1 or more early risk indicators, %  12.6  16.3  .05  .03 
Risk index (0 to 8), mean (SD)  4.33 (1.71)  4.28 (1.76)  .56  .39 
*The adult crime sample had verified arrest records through age 27. P values show the significance of 
mean (or percentage) group differences for the adult crime and the original samples.  
**Data on child and family characteristics from birth to age 3 were collected from multiple administrative 
records and parent surveys. Data on AFDC/TANF and subsidized meals were collected up to age 8. 
a Variable included in the risk index. 
b Eligibility defined at <130% of the federal poverty level.  
c Defined as frequent family conflict, child welfare history, or parental substance abuse from age 0 to 5.  

 Previous research indicates a relationship between CPC preschool participation and 

desirable socio-emotional, cognitive, and behavioural outcomes in childhood, adolescence, and 

early adulthood, including reduced incidences of juvenile delinquency and adult criminal 

behaviour by age 24 (Niles, Reynolds, & Nagasawa, 2006; Reynolds, Temple, Ou, Robertson, 

Mersky, Topitzes, et al., 2007; Reynolds, Temple, & Robertson, 2001; Reynolds et al., 2002). 

Furthermore, results from selection and attrition analyses using latent-variable modeling, 

econometric methods, propensity scores, and alternative comparison groups consistently indicate 
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that program effect estimates are robust (Arteaga, Reynolds, & Temple, 2008; Reynolds, 2000; 

Reynolds & Temple, 1995; Reynolds et al., 2001, 2007). 

Section II: Estimated CPC Program Effect on Measures of Early and Later Criminal 
Behaviour and the Relationship between Crime in Adolescence and Early Adulthood   
 

 The CLS obtained adult arrest and incarceration data on participants by age 26 from 

archived Cook County Circuit Court records, the Illinois Department of Corrections, and self 

reports. Additional county level data were obtained from all counties representing Wisconsin and 

Iowa, as well as Hennepin County, which encompasses Minneapolis and St. Paul Minnesota. 

Furthermore, state level incarceration data were compiled for participants residing out-of-state3. 

Adult incarceration data were also obtained from archived federal records. For the purpose of the 

current analysis, measures of adult criminal behaviour by age 26 exclude self-reported data that 

could not be verified through administrative records. Table 2 present data on selected measure of 

juvenile delinquency and adult criminal behaviour in the CLS sample.  

Table 2 
Selected Measures of Juvenile Delinquency and Adult Criminal Behaviour in the CLS Sample 

Juvenile Delinquency by Age 18 
Total Sample 
(n=1404) 

Male Sample 
(n=696) 

Female Sample 
(n=708) 

Any petition to juvenile court, %  19.8   32.3   7.5  
Any petition to juvenile court for violent offense, %  12.5   20.4   4.7  
Number of petitions to juvenile court, mean (SD)  0.57 (1.64)  1.04 (2.18)  0.11 (.481) 

Adult Criminal Behaviour by Age 26 
Total Sample 
(n=1473) 

Male Sample 
(n=732) 

Female Sample 
(n=741) 

Any arrest (felony or non‐felony)  42.6  63.9  21.6 
Any felony arrest, %  21.5   39.1   4.2  
Any violent offense conviction, %  10.9   19.0   2.8  
Any incarceration or jail, %  16.9   32.2   1.8  
Number of felony arrest, mean (SD)  0.48 (1.17)  0.94 (1.51)  0.06 (0.29) 

 
                                                            
3 CLS participants were incarcerated in a total of 21 different states. 
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In addition, Figure 1 presents frequencies for both a measure of the number of juvenile 

court petitions per participant and the number of adult felony arrest per participant in the CLS 

sample. The maximum number of juvenile court petitions credited to one CLS participant is 

fifteen, and the maximum number of felony arrests credited to one participant is eight. 

Approximately 20% of the juvenile delinquency sample has been petitioned to juvenile court by 

age 18, and 22% of the adult crime sample has been arrested for a felony by age 26.   

 

 

As mentioned, previous research has identified a relationship between CPC preschool 

participation and reduced juvenile delinquency (Reynolds et al., 2001; 2002). For example, the 

intervention is estimated to reduce the mean number of petitions to juvenile court by 

approximately 42% (or .33, from .78 to .45). Furthermore, the program is estimated to reduce the 

probability of receiving a juvenile court petition between ages 10 and 18 by 33% (or .082, from 

.251 to .169). Although the estimated program effect on selected measures of adult criminal 
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behaviour appears to be relatively less significant (practically and statistically) than the program 

effect on delinquency in adolescence, the preschool intervention does appear to be associated 

with reduced adult criminal behaviour. The current investigation suggests that the intervention is 

associated with a 27% (or .12, from .44 to .32) reduction in the mean number for felony arrest by 

age 26. Furthermore, the current analysis suggests that the program reduces the probability of 

incarceration or jail by approximately 34% (or .039, from .116 to .077). Additional estimates of 

the relationship between the preschool intervention and adult criminal behaviour are reported in 

Table 3. In addition, probit and zero inflated negative binomial regression models used to 

estimate the program effect on adult criminal behaviour by age 26 are presented in Appendix A. 

 
Table 3  
CPC Preschool Intervention Effect on Measures of Juvenile Delinquency and Adult  
Criminal Behavior 

Juvenile Delinquency by Age 18 
Program 
Group 
(n=911) 

Comparison 
Group 
(n=493) 

Intervention 
Effect 

p‐value 

 Petition to juvenile court, %  16.9  25.1  ‐8.2  .003 
 Petition to juvenile court for violent offense, %  9.0  15.3  ‐6.3  .002 
 Number of petitions to juvenile court  0.45  0.78  ‐0.33  .020 

Adult Criminal Behaviour by Age 26 
Program 
Group 
(n=950) 

Comparison 
Group 
(n=523) 

Intervention 
Effect 

p‐value 

Adult arrest, %  39.7  43.8  ‐4.1  .190 
 Felony arrest, %  13.3  17.8  ‐4.5  .039 
 Violent offense conviction, %  6.8  9.5  ‐2.7  .079 
 Incarceration or jail, %  7.7  11.6  ‐3.9  .021 
 Number of felony arrest  0.32  0.44  ‐0.12  .042 

Coefficients are from OlS, probit, or zero inflated negative binomial regression models transformed to 
marginal effects, and they are adjusted for earlier and later program participation (preschool or school-
age), 8 indicators of pre-program risk status, sex of child, race/ethnicity, child welfare history, and a 
dummy-coded variable for missing data on risk status. The p-value is the probability level of the adjusted 
mean or percentage difference. The Juvenile delinquency effects are reported in Reynolds et al. (2002) and 
the adult crime effects are from probit and zero inflated negative binomial regression models presented in 
Appendix A of the current analysis.  
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The pattern of estimated program effects on delinquency and adult criminal behaviour 

suggest an association between measures of adolescent and adult criminal behaviour in the CLS 

sample. In addition, prior research indicates a significant relationship between delinquency and 

adult criminal behaviour (Greenwood et al., 1996; Swain, 1983; Teilmann Van Dusen, & 

Mednick, 1983), which is the basis for the method of extrapolation employed by Reynolds et al. 

(2002) and Karoly et al. (1998) in their respective investigations. 

Table 4 indicates that juvenile delinquency predicts adult criminal behaviour.  Shown are 

marginal effects from probit regression models estimating the relationship between selected 

indicators of juvenile delinquency and adult criminal behaviour. The coefficients are unadjusted; 

however, adjusting for earlier and later program participation (CPC preschool or school-age), 

eight indicators of pre-program risk status, gender, race/ethnicity, child welfare history, and a 

dummy-coded variable for missing data on risk status does not affect the overall significance of 

the results.  

 
Table 4 
Predicting Adult Criminal Behaviour from Delinquency in Adolescence 

Measures of Adult Criminal Behaviour by Age 26   
 
Measures of Juvenile Delinquency by Age 18  Any felony 

charge 
Any violent 
offense  

Any jail or 
incarceration  

Any petition to juvenile court  .438 ***  .244 ***  .403 *** 

Any Petition to juvenile court for violent offense  .417 ***  .279 ***  .396 *** 

Coefficients are from probit regression models predicting adult criminal behaviour from juvenile 
delinquency (without additional covariates) transformed to marginal effects in Stata version 10.0. 
Percentage differences are unadjusted, and each regression includes 1382 unique observations. 
 *** p ≤ .001. 
 
 

In the CLS sample, the predicted probability of felony arrest by age 26 given that the 

study participant has received a petitioned to juvenile court by age 18 is approximately 57%. In 
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comparison, the predicted probability of felony arrest by age 26 given that the study participant 

has not received a petition to juvenile court is approximately 14%. This suggests that program 

and comparison group participants petitioned to juvenile court between ages 10 and 18 years are 

43 percentage points more likely to have been arrested for a felony between ages 19 and 26. 

Similarly, the existence of a juvenile court petition increases the probability of incarceration or 

jail by 40%. The relationship is similar between the existence of juvenile court petition for a 

violent offense (e.g., assault, robbery, or burglary) and measures of adult criminal behaviour. For 

example, the existence of a juvenile court petition for a violent offense increases the probability 

of conviction for a violent offense between ages 19 and 26 by 28%.  

The relationship between juvenile delinquency and adult criminal behaviour in the CLS 

sample appears to differ practically by gender, potentially due to the low frequency of 

delinquency and adult criminal behaviour among females in the CLS sample relative to males 

(see Table 2). For males in the CLS sample, the existence of a juvenile court petition increases 

the probability of adult felony arrest by 41%. For females, the existence of a juvenile court 

petition increases the probability of felony arrest by 10%. The relationship between the selected 

measures of delinquency and adult criminal behavior is consistence for both males and females. 

That is, males and females in the CLS sample who received a petition to juvenile court by age 18 

are significantly more likely to participate in criminal behaviour in adulthood. Although there 

appears to be a practical difference in the relationship between delinquency and adult criminal 

behaviour for males and females, the interaction between gender and juvenile delinquency in 

predicting adult criminal behaviour is not statistically significant at even the 20% level.  

 The results above confirm the relationship between delinquency in adolescence and 

adult criminal behaviour and arguably validate (at least in the absence of adult crime data) the 
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method employed by Reynolds et al. (2002) to extrapolate the CPC preschool intervention effect 

on adult criminal behaviour from the estimated program effect on delinquency in adolescence. 

However, although there appears to be a correlation between delinquency and adult criminal 

behavior in the CLS sample, the correlation is considerably less than one. In fact the correlation 

between the number of petitions to juvenile court by age 18 and the number of adult felony arrest 

by age 26 is .49, indicating that the true cost savings associated with averted adult criminal 

behaviour attributed to the CPC preschool program may differ significantly from the estimate 

reported by Reynolds et al. (2002). Given the prominence of the CLS and the associated results 

of the age 21 cost-benefit analysis of the CPC preschool program in the field of early 

intervention and prevention sciences, in addition to the implications for public policy, the 

question of whether or not the projected adult crime related savings reported by Reynolds et al. 

(2002) is representative of the true cost savings warrants the current investigation. 

Section III: Projecting Adult Criminal Behaviour from Delinquency in Adolescence 

 In the age 21 cost-benefit analysis of the Title I Chicago Child-Parent Centers Reynolds 

et al. (2002) project the CPC preschool program effect on adult crime from the estimated 

program effect on juvenile delinquency, defined as the adjusted mean difference in the number 

of petitions to juvenile court by age 18 between the program and comparison groups. Based on 

earlier analyses, CLS participants who received the preschool intervention for an average of 1.55 

years have, on average, .33 fewer petitions to juvenile court by age 18 than comparison group 

participants (Reynolds et al., 2002). By age 18 the mean number of juvenile court petitions for 

the program and comparison groups is .45 and .78, respectively (p = .02, N = 1404). Assuming a 

target population crime rate of 30% and an incidence of adult criminal behaviour equal to 80% of 

juvenile delinquency (Greenwood et al., 1996; Karoly et al., 1998), Reynolds et al. (2002) 
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project that the CPC preschool intervention reduces the mean number of incidences of adult 

criminal behaviour by approximately .08 (.33*.30*.80). The projected intervention effect on 

adult crime is assumed to be constant over the duration of an adult criminal career (age 19 to 44). 

 Consistent with an earlier evaluation of the Elmira Prenatal/Early Infancy Project 

conducted by the Rand Corporation (Karoly et al., 1998), Reynolds et al. (2002) employed the 

estimated cost of an adult criminal career reported by Greenwood et al. (1996) to project the 

savings in criminal justice system expenditures and averted victimization costs associated with 

the CPC preschool intervention. Assuming a 10% annual decrease in the adult crime rate from 

age 19 to 44 and an annual discount rate of 4%, Greenwood et al. (1998, Table B.15, pg. 57) 

estimate that the discounted present value of criminal justice system expenditures associated with 

an average adult criminal career evaluated at age 19 is $27,350 in 1993 dollars, which is 

equivalent to approximately $40,751 in 2008 dollars. The estimate accounts for arrest and 

adjudication costs, including police costs to accomplish the arrest and court costs (through trial if 

necessary) to process the arrest. In addition, the estimate accounts for jail and prison costs, 

including both operating and capital costs. The estimate does not account for costs related to 

criminal victimization (Greenwood, Rydell, Abrahamse, Caulkins, Cheisa, Model, et al., 1994; 

Greenwood et al., 1996). 

 Adjusting for the difference in the annual discount rate (4% in Greenwood et al., 1996 

vs. 3% in Reynolds et al., 2002), Reynolds et al. (2002, Appendix B, pg. 297) estimate that the 

present value cost of an adult criminal career is $43,553 (in 2008 dollars, discounted to age 19 by 

an annual rate of 3%)4. The value is used to monetize the projected CPC preschool intervention 

effect on adult criminal behaviour. Specifically, Reynolds et al. (2002) multiply the estimated 
                                                            
4 See Levin & McEwan (2001) for a discussion on discounting and estimating the net present value. 
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present value criminal justice system cost of an adult criminal career, evaluated at age 19, by the 

projected intervention effect on adult criminal behaviour. As previously discussed the 

intervention effect on adult criminal behaviour is projected from the program effect on juvenile 

delinquency. In 2008 dollars, this method results in an estimated savings in criminal justice 

system expenditures associated with reduced adult criminal behaviour of approximately $3,450 

($43,553*.33*.30*.80) per study participant, which is attributed to the CPC preschool 

intervention (Reynolds et al., 2002).  

Consistent with other research (Barnett, 1996; Karoly et al., 1998; Miller, Cohen, & 

Wiersema, 1996), the CPC preschool intervention effect on both tangible and intangible 

expenditures associated with criminal victimization are also estimated from the present value of 

criminal justice system expenditures associated with an adult criminal career.  It is assumed that 

expenditures associated with criminal victimization are 4.5 times greater than criminal justice 

system expenditures, and that 23.3% of victimization related expenditures are tangible. Tangible 

expenditures typically include medical and mental health care costs, the value of stolen or 

damaged property, and the value of lost productivity (Miller et al., 1996). In 2008 dollars, 

Reynolds et al. (2002) attribute approximately $3,618 in averted tangible victimization costs per 

participant to the CPC preschool intervention. Together, the estimated present value of savings in 

criminal justice system expenditures and averted tangible victim expenditures associated with the 

projected CPC program effect on adult criminal behaviour equal approximately $7,068 per 

participant in 2008 dollars. Furthermore, although the primary analysis of the CPC preschool 

intervention excludes the value of averted intangible victim costs (e.g., the monetary value of 

avoided reductions in the quality of life of potential victims), Reynolds et al. (2002) estimate 

averted intangible victim cost to be approximately $11,908 per study participant in 2008 dollars. 
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Including both averted tangible and intangible victim costs, Reynolds et al., (2002) attribute 

$18,976 in avoided adult crime related expenditures per participant to the CPC preschool 

intervention. However, this estimate is evaluated at age 19, and since all other benefits and costs 

associated with the CPC preschool intervention are evaluated at age 3, is inappropriately 

accounted for in the net present value and cost-benefit ratio reported by Reynolds et al. (2002). 

Corrected estimates and the implications of this oversight are described in Section V. 

 Regardless of this error, the estimated savings in adult crime related costs associated 

with the CPC preschool intervention reported by Reynolds et al. (2002) is believed to be 

conservative for two primary reasons. First, the estimate does not account for the fact that 

approximately half of all crimes are not reported. In 2007, the Bureau of Justice Statistics 

estimated that 54% of all violent victimizations and 63% of all property crimes were not reported 

to the police. The percentage of robberies (34%) unreported to the police was higher than the 

percentage of rape or sexual assaults (58%) and simple assaults (59%; Rand, 2008). The 

disparity between the actual number crimes committed and the number reported is expected to be 

especially important for estimates of the tangible and intangible costs of victimization. In the age 

27 cost-benefit analysis of the Perry Preschool Program, Barnett (1996) adjusts the estimated 

benefit of the Perry Preschool Program in terms of averted tangible and intangible victimization 

costs to account for unreported incidences of criminal behaviour. This method is expected to 

improve the accuracy of the adult crime related savings reported by Reynolds et al (2002).  

Second, the target population crime rate of 30% employed by Reynolds et al. (2002) is 

believed to be conservative. For the purpose of projecting adult criminal behaviour from juvenile 

delinquency in the CLS sample, the target population crime rate is defined as the proportion of 

study participants (program and comparison) expected to partake in adult criminal activity. In 
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monetizing the projected effect of the Elmira Prenatal/Early Infancy Project on adult criminal 

behaviour among participants assigned to the high-risk sample, Karoly et al. (1998) employed a 

target population crime rate of 66%, which is consistent with the rate for an alternative low-

income population (Greenwood et al., 1996). The rate employed by Reynolds et al. (2002) is in 

fact more comparable to the rate reported by Greenwood et al. (1996) for the general population 

(22%), which Karoly et al. (1998) used to project adult crime savings in their cost-benefit 

analysis of the Elmira Prenatal/Early Infancy Project for the low-risk sample. However, as 

evident in Table 1, the CLS sample is not representative of the general population. Considering 

the relative disadvantage experienced by CLS program and comparison group participants, the 

actual rate of criminal activity in the CLS sample is expected to be greater than 30%. In fact, 

administrative data primarily from the Illinois Department of Corrections and the Circuit Court 

of Cook county suggests that 43% of the 1473 study participants for which administrative adult 

crime data were recovered have an adult arrest record by age 26. The rate is significantly higher 

for males (64%) than for females (22%)5. Incidence rates vary depending on the definition of 

adult criminal behaviour. For example, 22% of CLS participants have a felony arrest record by 

age 26 (39% for males and 4.2% for females). Incidence rates for selected measure of juvenile 

delinquency and adult criminal behaviour for CLS participants are presented in Table 2. 

The issues discussed in this section are expected to contribute to the general 

conservativeness of the net present value and benefit-cost ratio reported by Reynolds et al. 

(2002), related to the exclusion of significant CPC preschool program benefit in early adulthood 

including reduced rates of daily tobacco use, reduced reports of frequent drug use, reduced 
                                                            
5 Including self reports from the CLS’s adult survey increases the incidence of adult arrest by age 26 to 50% (73% 
for male study participants and 27% for female participants). Rates are expected to differ due to participants 
reporting involvement with police that was not associated with an adult charge. 
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depressive symptoms, and higher rates of health insurance coverage. 

 
Section IV: Comparing the Projected CPC Program Effect on Adult Criminal Behaviour to 
the Estimated Program Effect on the Mean Number of Felony Arrests by Age 26  
 

The current analysis suggests that participation in the CPC preschool program is 

associated with a .118 decrease in the mean number of felony arrests by age 26. The number of 

felony arrest is selected as the measure adult criminal behaviour because the measure is believed 

to be more appropriate for identifying career criminals in the CLS sample than, for example, the 

number of felony or non-felony arrests. In addition, adult felony arrest (e.g., assault, murder, or 

rape) are associated with higher criminal justice system and victimization costs. Because the 

majority of adult crime occurs in early adulthood (Federal Bureau of Investigation, 2003), the 

program effect measured by age 26 is assumed to be constant from age 19 to 44. That is, the 

adjusted mean difference in the number of felony arrest by age 26 between the intervention and 

comparison group is assumed to be fixed at .118 through the duration of an average adult 

criminal career. 

In comparison, Reynolds et al. (2002) predicted the intervention to reduce the mean 

number of incidences of adult criminal behaviour by approximately .079. Although the effects 

are similar, the difference in the projected and estimated program effect on adult criminal 

behaviour (.039) suggests that Reynolds et al. (2002) underestimated the intervention effect on 

criminal behaviour. Employing the estimated present value of criminal justice system costs 

associated with an adult criminal career reported by Reynolds et al. (2002; $43,553, in 2008 

dollars), the difference in projected and estimated criminal justice system savings is 

approximately $1,699 ($43,553*.039). Including averted tangible ($1,781) and intangible 

($5,863) victimization costs, the current analysis suggests that Reynolds et al. (2002) 
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underestimated the present value of the program effect on adult criminal behaviour evaluated at 

age 19 by approximately $9,343 per participant, which has implications for the cost-benefit 

analysis of the preschool intervention. 

Including averted tangible and intangible costs associated with the program effect on 

delinquency and projected adult criminal behaviour, Reynolds et al. (2002) attribute $89,721 in 

societal benefits per participant to the preschool intervention. At a cost of $8,839 per participant 

in 2008 dollars, the program returns approximately $10.15 per dollar invested (Reynolds et al., 

2002). Adjusting for the difference in the projected and estimated program effect on adult 

criminal behaviour, the program is expected to return $11.21 per dollar invested. Table 5 

compares the total estimated benefits reported by Reynolds et al. (2002), which includes 

projected adult crime related savings, and the total benefits accounting for the estimated 

intervention effect on the mean number of felony arrests by age 26. However, as previously 

discussed, the estimate should be adjusted to account for the oversight in the age 21 cost-benefit 

analysis of the Title I Chicago Child – Parent Center preschool intervention (see Section V). 

 
Table 5 
Projected vs. Estimated Crime Savings (Present Value 2008 dollars): Implications for  
Cost-Benefit Analysis 

Cost or Benefit per participant 
Projected program effect on 
adult criminal behaviour ($) 

Estimated program effect on the mean 
number of felony arrest by age 26 ($) 

Average cost   8,839  8,839 
Delinquency related benefits  25,172  25,172 
Adult crime related benefits  18,976  28,319 
Other benefits**  45,573  45,573 
Total Benefits  89,721  99,064 
Net Present Value  80,882  90,225 
Benefits/Cost   $10.15  $11.21 
*See Reynolds et al., (2002) for estimation of other benefits.  
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Section V: Revised Estimate of the Crime Savings Attributed to the CPC Intervention   
 

As previously mentioned, Reynolds et al. (2002) did not discount the adult crime benefits 

attributed to the preschool program to the appropriate time period. Because all other benefits and 

costs associated with the intervention are discounted by an annual rate of 3% to age 3 and the 

adult crime benefits reported by Reynolds et al. (2002) are evaluated at age 19, the total benefits 

reported in the age 21 analysis are overstated. To correct for the error the adult crime benefits 

should be discounted to age 3, assuming a real annual discount rate of 3%. 

 To be consistent with the evaluation conducted by Reynolds et al. (2002), and, therefore, 

to allow for a direct comparison, the current analysis also employs the cost of an adult criminal 

career reported by Greenwood et al. (1996, Table B.15, pg. 57; $40,751 in 2008 dollars). The 

difference in discount rates (4% in Greenwood et al. vs. 3% in Reynolds et al.) is accounted for 

by first treating the present value cost of an adult criminal career evaluated at age 19 as the 

present value of an annuity (PVA), where the annual discount rate (i) is equal to 4% and the 

number of periods (n) is equal to 25 (from age 19 to 44). Second, the following formula is used 

to solve for the value of the annuity (A): 
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Finally, the estimated annual annuity ($2,609 in 2008 dollars) from age 19 to 44 (or the 

annualized undiscounted criminal justice system cost of an adult criminal career) is discounted to 
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age 3 by a real rate of 3% annually. The above process results in an estimate of the criminal 

justice system costs associated with an adult criminal career equal to approximately $29,155 (in 

2008 dollars, discounted to age 3 by a real annual rate of 3%).  

 Employing the appropriate discounted present value of criminal justice system costs 

associated with an adult criminal career ($29,155), the corrected estimate of criminal justice 

system savings and averted criminal victimization costs projected from the preschool 

intervention effect on juvenile delinquency is $12,700 per participant, which is approximately 

$6,276 less than the estimate of $18,976 reported by Reynolds et al. (2002). The difference is 

equivalent to approximately 71% of the program cost per participant, and reduces the return per 

dollar invested reported by Reynolds et al. (2002) from $10.15 to $9.44. However, as discussed 

in Section IV, the current analysis indicates that the method employed by Reynolds et al., (2002) 

to forecast the program effect on adult criminal behaviour resulted in a conservative estimate of 

the crime related saving attributed to the preschool intervention. Employing the appropriate 

discounted present value of criminal justice system costs associated with an adult criminal career 

($29,155) and the estimated program effect on the mean number of felony arrests by age 26, the 

corrected estimate of criminal justice system savings and averted criminal victimization costs 

(tangible and intangible) estimated from the preschool program effect on adult criminal 

behaviour by age 26 is $18,921 per participant (in 2008 dollars, discounted to age 3 by a real 

annual rate of 3%). Therefore, after correcting for the discounting oversight in the age 21 cost-

benefit analysis, the forecasting method employed by Reynolds et al. (2002) appears to 

underestimate the adult crime related savings associated with the CPC preschool intervention by 

approximately $6,221 per participant in 2008 dollars. After adjusting for the oversight, 

substituting the program effect on the mean number of felony arrests by age 26 for the projected 
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intervention effect on criminal behaviour increases the estimated return per dollar invested from 

$9.44 to $10.14.  

 
Table 6 
Projected vs. Estimated Crime Savings after Adjusting for the Oversight in the Age 21 Analysis of 
the CPCs (Present Value 2008 dollars): Implications for Cost-Benefit Analysis 

Cost or Benefit per participant 
Projected program effect on 
adult criminal behaviour ($) 

Estimated program effect on the mean 
number of felony arrest by age 26 ($) 

Average cost   8,839  8,839 
Delinquency related benefits  25,172  25,172 
Adult crime related benefits  12,700  18,921 
Other benefits*  45,573  45,573 
Total Benefits  83,445  89,666 
Net Present Value  74,606  80,827 
Benefits/Cost   $9.44  $10.14 
*See Reynolds et al., (2002) for estimation of other benefits.  
 

Section VI: Conclusion & Discussion 

As discussed, several influential evaluations attribute significant benefits in terms of 

averted criminal behaviour to early intervention (e.g., Barnett, 1996; Karoly et al., 1998; 

Reynolds et al., 2002). However, estimates of adult crime related savings are commonly based 

on a relatively simple formula used to forecast adult criminal behaviour from limited information 

on delinquency in adolescence. As more data become available, it is possible incorporate 

information on adult criminal behaviour and also to compare actual reductions in adult criminal 

behaviour to those projected using the simple formula. Although researchers evaluating the Perry 

Preschool Program continue to revise the estimated effect of the intervention on adult crime 

related costs using current individual arrest and conviction data on program and comparison 

group participants (e.g., Barnett, 1985; 1996; Schweinhart et al., 2005), thus, increasing the 

reliability of results, to date a systematic comparison of forecasted and actual adult crime related 

savings associated with the Perry Preschool Program has not been released. Evaluations of 
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alternative interventions including the Abecedarian Project (Barnett & Masse, 2007; Masse & 

Barnett, 2002) and Project STAR (Krueger, 2003), where a significant portion of the estimated 

benefits are also projected from earlier outcomes, are also candidates for similar ex-ante vs. ex-

post analysis.  

Although the method employed by Reynolds et al. (2002) to predict the preschool 

intervention effect on adult criminal behaviour from the estimated program effect on delinquency 

in adolescence resulted in a conservative estimate of adult crime related savings, the difference is 

balanced by the discounting error in the age 21 analysis. The current analysis suggests that the 

appropriate estimate of criminal justice savings and averted victimization costs associated with 

the CPC preschool program effect on adult criminal behaviour is $18,921 per participant, which 

is $6,221 greater than the project savings (after adjusting for the discounting error). The estimate 

includes $3,440 in criminal justice system savings, $3,607 in averted tangible victimization 

costs, and $11,874 in averted intangible victimization costs per participant, and is associated with 

a total estimated return per dollar invested of $10.146. However, in isolation, the discounting 

error by Reynolds et al. (2002) inflated the adult crime benefit attributed to the preschool 

intervention reported in the age 21 analysis by approximately $6,276 per participant (in 2008 

dollars). Therefore, although the current analysis indicates that forecasting the intervention effect 

on adult criminal behaviour from juvenile delinquency results in a conservative estimate, the 

combined effect of the corrections discussed in the current analysis on the return per dollar 

invested estimated by Reynolds et al. (2002; $10.15) is trivial. 

Furthermore, as previously discussed, Reynolds et al. (2002) employed a 30% target 
                                                            
6 The benefit‐cost ratio accounts for $25,172 in juvenile delinquency related benefits and $45,573 in other benefits 
(in 2008 dollars, discounted to age 3 by a real annual rate of 3%). The average program cost is estimated to be 
$8,839. 
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population crime rate to predict adult criminal behaviour from delinquency in adolescence, 

which, as mentioned, is believed to be conservative for the CLS sample. Increasing the target 

population crime rate by 14.5 percentage points to 44.5%, which, as discussed, is more 

consistent with the rate for other low-income minority populations, increases the savings in adult 

crime related costs associated with the projected program effect on adult criminal behaviour to 

approximately $18,921, thus, equaling the savings associated with the preschool intervention 

effect on the mean number of felony arrests by age 26 estimated in the current analysis. This 

result, suggests that the method of projection used by Reynolds et al. (2002) and Karoly et al. 

(1998) generates an accurate estimate when an appropriate target population crime rate is 

employed. Considering the accessibility of information on crime rates by age, race, gender, and 

geography, this result is encouraging for researchers attempting to project program effects on 

adult criminal behaviour from limited information on delinquency in adolescence.  

In addition, further research should be devoted to identifying and investigating the 

appropriateness of additional predictors of program outcomes in adulthood (e.g., earnings, 

substance use, heath, and mental health), identifiable in childhood and adolescence through  

reading and math achievement, socio-emotional maturity, child abuse and neglect, high school 

graduation, for example. This process will (a) enhance the ability of researchers to appropriately 

attribute expected benefits in adulthood to early intervention, (b) reduce costs associated with 

undesirable adult outcomes by establishing reliable indicators in adolescence, alterable through 

intervention, and (c) assist policy makers in determining the relative cost-effectiveness of current 

programs and policies in the absence of rigorous longitudinal investigations. 

The primary purpose of the current analysis is to use adult crime data from the CLS to 

investigate the robustness of the method employed by Reynolds et al. (2002) to forecast the CPC 
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preschool intervention effect on adult criminal behaviour, and to discuss the implications for 

cost-benefit analysis. As discussed, the analysis indicates that the method employed by Reynolds 

et al. (2002) resulted in a conservative estimate of the CPC preschool program effect on adult 

criminal behaviour, and, thus, a conservative estimate of the net present value and benefit-cost 

ratio. Furthermore, the current analysis suggests that identifying and employing an appropriate 

target population crime rate significantly improves the precision of the extrapolation method 

discussed. However, an investigation of the appropriateness of the estimated costs associated 

with adult criminal behaviour employed by Reynolds et al. (2002) and other investigators (e.g., 

Karoly et al., 1998) is believed to be equally important.  

Therefore, future research on the Chicago Child Parent Centers should investigate 

whether alternative methods of cost estimation based on individual adult criminal records of CLS 

program and comparison group participants and estimated costs associated with particular 

criminal offenses (see Aos, Miller, & Drake, 2006; Cohen, 1988; 1998; Cohen, Rust, Steen, & 

Tidd, 2004; Miller et al., 1996) generate results consistent with the age 21 cost-benefit analysis 

of the Title I Chicago Child – Parent Centers (Reynolds et al., 2002).  Mapping each study 

participant’s adult criminal record on to the estimated criminal justice system and victimization 

costs for specific criminal offenses (e.g., burglary, robbery, assault, murder), which differ 

significantly across offenses, would allow CLS program evaluators to account for a potential 

program effect (positive or negative) on the severity of offenses committed by program and 

comparison group participants. The current analysis monetized the estimated intervention effect 

on the mean number of felony arrests by age 26, and does not account for the possibility that 

either the program or comparison group committed more severe, and, thus, costly offenses on 

average than the other group.  Furthermore, the intervention effect employed in the current 
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analysis is potentially influenced by the possibility that participants in either the program or 

comparison groups on average commit offenses associated with stricter sentences, and, thus, 

have less opportunity to commit further felonies due to incarceration and/or the duration of 

incarceration. As discussed, comparison group participants are more likely to have been jailed or 

incarcerated by age 26 (see Table 2). The proposed investigation would further enhance the 

reliability of the estimated adult crime benefit as well as the estimated return per dollar invested 

reported by Reynolds et al. (2002). 
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Appendix A 
Regression of Selected Measures of Adult Criminal Behaviour on CPC Program Participation a 

Dependant Variables  
(Selected Measures of Adult Criminal Behavior by age 26)  

 
 
Independent Variables 

Any Felony 
Arrest 

Any Violent  
Offense 

Conviction 

Any 
Incarceration 

or Jail 

Number of 
Felony Arrest

Demographic variables           
   Child is Female  ‐.388 ***  ‐.184 ***  ‐.348  ***  ‐.887 *** 
   African American  ‐.008   ‐.021   .008    .025  
CPC Program experience           
   Preschool participation  ‐.045 *  ‐.027 *  ‐.039  *  ‐.118 * 
   School‐age participation  .013   .025   .005    .039  
Early risk factors, birth to age 4 years           
   Reside in high poverty neighborhood b  ‐.012   .015   ‐.019    ‐.019  
   Eligible for subsidized school lunch c  .017   ‐.008   .004    .060  
   Participate in AFDC program d  .091 **  .063 *  .086  ***  .223 ** 
   Three or more siblings  .053 +  .023   .027    .133  
   Mother under age 18 at child birth  ‐.014   .012   ‐.009    ‐.027  
   Mother did not complete high school   .063 **  .023 +  .052  **  .147 * 
   Mother is a single parent  .007   ‐.029   ‐.009    .034  
   Mother is unemployed  ‐.048 +  ‐.043 +  ‐.086  **  ‐.148 + 

   Missing on 1 or more early risk factors  .001   .003   .010    ‐.001  
   Any child welfare history by age 4  .196 **  .093   .112  *  .465 ** 
N  1473  1473  1473  1473 
Pseudo R2  .2211  .1302  .2409  n/a 

+p ≤ 0.1, * p ≤  0.05, ** p ≤ 0.01, *** p ≤ .001 

a Coefficients are from probit or negative binomial regression analysis transformed to marginal effects, 
and they are adjusted for earlier and later program participation (preschool or school-age), 8 indicators 
of preprogram risk status, sex of child, race/ethnicity, child welfare history, and a dummy-coded 
variable for missing data on risk status. The p-value is the probability level of the adjusted mean or 
percentage difference.  

b High poverty is defined as residence in a school area in which ≥ 60% of children live in families with 
low income.  

c Eligibility is defined at < 130% of the federal poverty level. 
d Aid to Families with Dependent Children (AFDC). 
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