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ABSTRACT

TWO ESSAYS ON YOUTHS’ LABOR SUPPLY

By 

Tao Gong 

August 2005

Chair: Charles L. Baum II 
Co-chair: Joachim Zietz 
Major Department: Economics

The first chapter examines the effects o f allowances received from family on 

youths’ incentives to work, that is, on hours worked and on the probability o f 

participating in the labor force. The empirical estimates control for unobserved 

heterogeneity through a number o f alternative specifications, including individual fixed 

effects, sibling fixed effects, and individual differenced sibling fixed effects models. 

First, across alternative econometric specifications, the results consistently show a 

negative relationship between allowance and hours worked. The results o f  simple probit, 

fixed effects logit, and random effects probit models indicate that a larger allowance 

reduces youths’ probability o f participating in the labor force. Marginal effects 

calculations show that the labor force participation rate o f  youths with allowance is 11 to 

24 percentage points lower than that o f  youths without allowance. Second, the marginal 

effect o f an allowance on reducing hours worked rises with the amount o f  the allowance. 

Third, how hours worked responds to an allowance differs with the education expectation 

o f  youths. Youths with high school degrees or GEDs but not enrolled in a college are the 

most insensitive to a change in the allowance.
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The second chapter seeks to analyze the effects o f  participation in a school-to-work 

(STW) program on wages o f  youths in their first job immediately following high school 

graduation. The empirical method used is a newly developed propensity score estimator. 

The results show that (1) participation in school-to-work programs has a positive effect 

ranging from 3.2 percent to 5.8 percent on wages in first primary job immediately 

following high school graduation; (2) school-based programs are more efficient in 

increasing the hourly wage than work-based activities because the estimates are not only 

more significant but also they have larger magnitudes; (3) the effects o f particular types 

o f STW programs on wages are not equal. In particular, the coop-education and 

mentoring activities are the most effective in performing this initiative, which raise wages 

by 3.8 to 7.7 and 3.9 to 7.7 percentage points per hour, respectively; (4) there is no 

significant gender difference in the effect o f participation in school-to-work programs.
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Chapter I 

Allowances Reduce Youths’ Incentives to Work

1. Introduction

There is a high rate o f  labor force participation among high school students. 

According to the Bureau o f Labor Statistics, 37.0 and 34.7 percent o f high school 

students were either employed or looking for work in October 2001 and 2002, 

respectively (Figure 1.1). That translates to more than 3 million high school students 

participating in the labor force. W hat causes so many youths to work part-time while 

enrolled in school? Do youths work for money to pay for personal expenses, to help their 

families, or for job experience? Early employment experiences o f  youths could provide 

students opportunities to learn vocational skills and knowledge that they need to be 

successful in the world o f work and consolidate what they have learned in school.1 

Therefore, their employment could signal to employers that they have acquired the 

necessary technical skills for a faster and more successful transition from school to work. 

This belief is especially important for those that are not bound for college because they 

have less education than those that have college degrees.

Greenberger and Steinberg (1986) find in their study o f  employed high school 

students that the chief reason for working is to make money rather than to achieve work 

experience or skills. Their study indicates that 38 percent o f the employed high school 

students in the sample work “in order to earn money for things [they] really needed,” and 

36 percent o f them claimed that “[they] didn’t really have to work, but [they] want to

1 Evidence suggests that early work experience is beneficial to future labor market outcomes. See Carr, 
Wright, and Brody, 1996; Ruhm, 1997; Mortimer and Joshdon, 1998; Ghosh, 1999.
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have money for ‘extras’ ” (Greenberger & Steinberg, 1986). An earlier national survey o f 

more than 18,000 high school seniors in 1981 concludes that most spend at least half or 

all o f  their earnings on personal needs (Johnston, Bachman, & O ’Malley, 1982) rather 

than supporting their families. A recent report indicates that two-fifths o f high school 

seniors spend most o f  their earnings on personal items (U.S. Department o f  Education, 

1996). More than 80 percent replied that “none or only a little” o f their earnings were to 

help families meet financial expenses. Yeatts (1994) reports that 69 percent o f  employed 

high school seniors indicate that some o f  their earnings go toward car expenses, 97%  of 

them spend their earnings on “buy[ing] things”, and just 44%  o f the employed senior 

students work to save for college.

Percent

50

45

40

35

30
1999 20011993 1995 1997

F ig u r e  1.1 L a b o r  F o r c e  P a r t ic ip a t io n  R a t e  fo r  16- to  2 4 -y e a r  O l d s  E n r o l l e d  in

H ig h  S c h o o l ,  1993-2002
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Thus, it is apparent that the primary motivation for youths to work is to finance short

term personal consumption rather than to support family expenses or to save for college. 

One major reason behind this motivation is the increasing interest in acquiring material 

goods that has been observed over the last few decades (Greenberger and Steinberg, 

1986; Marsh, 1991; and Lewis, 1999). Today’s youths want not only expensive clothes 

and entertainment but also have more needs such as cell phones, computers, and cars than 

yesteryear’s (Brazil, 1999). Parents do not always support these expensive needs o f  their 

children; therefore, the children have to work. The rising real cost o f consumer goods o f 

interest to teenagers has exacerbated this trend. In 1994, the national average price for a 

movie ticket was $4.08 and for a gallon o f unleaded regular gasoline was $1.16.2 By 

2001, the corresponding costs have inflated to $5.65 and $1.34, respectively.3 That is, the 

same items cost 19 percent and 16 percent more in 2001 than in 1994, respectively. 

Therefore, i f  allowance cannot keep up with the higher material expectations and 

inflation or if  there is little or no allowance, youths have to go to work to supplement 

their income. The work-leisure model asserts that, with a constant opportunity cost o f 

leisure and for a constant wage rate, a higher allowance means a person would consume 

more leisure and work less. That is, if  allowances are increased, youths w ill reduce their 

willingness to participate in the labor market. However, there is very little empirical 

evidence on this topic (U. S. Department o f Labor, 2000). The purpose o f  this paper is to 

fill this gap in the literature. To that end, the paper uses a new data set, the National

2 Dorfman (1982) provides an example to show the inflation on some o f the traditional goods purchased by 
teenagers. He compared the prices o f a movie ticket and a gallon of gasoline in 1967 with the prices of 
these two goods in 1982.
3 The price of a movie ticket in 2000 is from http://www.natoonline.org/statisticstickets.htm and it is not 
adjusted for inflation. The price of a gallon of gasoline in 2000 is in real dollars and it is from 
http://www.eia.doe.gov/emeu/aer/pdf/pages/sec5_51.pdf.
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Longitudinal Survey o f  Youth 1997 (NLSY97). For this data set, it will examine the 

relationship between allowance and youths’ labor participation behavior.

The following questions will be addressed to determine whether youths’ participation 

in the labor force is affected by allowances:

(1) Is there a negative relationship between allowance and hours worked? That is, 

does a larger allowance reduce youths’ incentives to work? If  this is the case, then 

the motivation o f youths to work is affected by allowances. Such a finding would 

suggest that the work-leisure model applies and the prim ary reason for youths to 

seek paying jobs is money.

(2) If  a larger allowance reduces the number o f  hours worked, is the magnitude o f 

reduction in hours worked proportional to the base level o f  the allowance? That is, 

does a given increase in the allowance reduce a youth’s hours worked more if  the 

increase applies to a higher than to a lower base level o f  the allowance? It is 

expected that such a proportional effect exists because a given dollar increase has 

less o f  an impact at a lower allowance level than at a higher allowance level.

(3) If a negative relationship exists between allowance and hours worked, does a 

larger allowance reduce hours worked equally for different groups o f  youths? Do 

youths with different career objectives respond the same? In this case it would 

appear that youths participate in the labor force primarily for money, not for the 

value o f the working experience. One part o f  this study focuses exclusively on 

youths that are not bound for college or are without high school degrees or GEDs. 

The effect o f a change in allowance on hours worked may be smaller for them
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because their main motivation to work while in high school m ay be to obtain job 

experience and, thereby, to ease their transition from school to work. I f  they 

behave systematically different from those bound for college, then examining this 

sub-sample will reduce potential bias from unobserved heterogeneity.

This chapter will provide empirical evidence on the relationship between teenagers’ 

allowance and hours o f work and the probability o f  participating in the labor force. The 

findings and conclusions will be useful to policy makers, educational planners, and 

program developers. It could also benefit School-to-W ork program implementation, 

development, and legislation regarding minimum wages and driver’s licensing 

(Pabilonia, 2001). For example, if  most youths have no need to support family or pay for 

household expenses, then they can afford to work at or even below minimum wage. 

Previous research has shown that most adolescents are not as concerned with relatively 

low wages, as are adults (Greenberger & Steinberg, 1986). In this regard, a lower 

minimum wage for youths could be proposed in order to create more job opportunities. 

Therefore, the results would have important implications for minimum wage legislation.

The chapter is organized as follows: section 2 reviews the literature; section 3 

develops the theoretical model; sections 4 and 5 outline the empirical modeling and 

describe the data and sample selection process; section 6 presents the empirical results; 

and section 7 concludes the chapter.
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2. Literature Review

How allowances affect youths’ employment behavior remains an unsettled issue. One 

o f  the main reasons is the inadequate empirical evidence. Until very recently, no large 

representative data set has been available with well-measured information on allowances.

Dustmann and Micklewright (2001) analyze the relationship between intra-household 

transfers and children’s labor supply, cash transfers, and weekly hours o f  work. They 

develop a theoretical model based on the Rotten Kid Theorem to examine the labor force 

participation o f  British sixteen-year-old children. By applying a simultaneous equations 

approach, they find that participation in the labor force negatively affects parental 

transfers, which in turn reduces the hours worked and the probabilities o f  labor force 

participation o f  youths.

Pabilonia (2001) uses the first round NLSY97 data to study the association between 

parental allowances and youth employment (annual hours worked and earned income) for 

dependent youths. Employing a probit model, she finds that the probability o f earning 

income is negatively affected by allowance although the magnitude is quite small. 

Estimating a tobit model, she also finds that earnings from working at freelance-, self- 

employment-, and employee-types o f jobs are negatively affected by parental transfers 

for youths ages 14 through 16.

In a related study, Goldfarb and Yezer (1983) develop a theoretical model o f youth 

labor supply that maximizes teenager utility. In a simultaneous equations framework, 

they examine market level (Statistical M etropolitan Survey Area) data on average

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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teenagers’ wages and annual weeks worked by youths aged 16-20. They disaggregate the 

data by family type, age, and gender, which allows them to study teenagers subject to 

different family constraints. They conclude that the effect o f non-labor income on hours 

o f  market work is not significant.

The existing studies suffer from some common shortcomings. First, the literature uses 

cross-sectional rather than longitudinal data and is, therefore, only able to determine the 

effects o f  allowances at a particular point in time. Second, the use o f cross-sectional data 

does not allow one to control for unobserved characteristics o f individuals that might be 

correlated with allowances and other outcomes. Third, the literature’s results appear to be 

sensitive to slight changes in the particular specification o f the estimating equation or 

research methodology. For instance, in Dustmann and M icklewright (2001), the 

coefficient o f parental transfers on hours worked is significant in the simultaneous 

equations framework but insignificant when tested with alternative model specifications. 

Sensitivity to model specification also exists in the related studies on the relationship 

between non-wage income and hours worked. Pencavel (1986) indicates that different 

measurements o f non-wage income result in both a negative as well as a positive 

association between non-wage income and hours o f  work.

This study will contribute to the literature in several ways. First, this study develops a 

youth labor supply model that incorporates both current and future consumption based on 

utility maximization. Second, because a panel data set is used, it is possible to control for 

the unobserved heterogeneity that is correlated with allowances. Unbiased estimates are 

obtained through a number o f  fixed- and random-effects estimators. Third, disaggregation
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o f teenage groups by education expectations makes it possible to explore whether money 

or job experience is the primary motivation for youths to work. Fourth, the empirical 

robustness o f parameter estimates will be assessed by comparing the results from both 

fixed- and random-effects estimators and from different model specifications. Finally, by 

shedding new light on the relationship between allowances and hours o f work o f 

teenagers new empirical evidence will be provided for the work-leisure model.

3. Theoretical Model

The following labor supply model is developed to provide guidance in specifying the 

empirical framework. Following Dustmann and M icklewright (2001), an individual is 

assumed to have preferences defined over three commodities: current consumption, Cy, 

future consumption, C2 , and leisure (time outside the labor market), L. It is also assumed 

that the preferences can be expressed by a utility function U = U (Ci, C2 , L) where U ’>0 

and U ”<0. Consider the utility maximization problem:

(1) Max U (C .,C 2,L )  ■
c„c 2, l

Assume that youths face a wage or an opportunity cost o f leisure per unit o f time in 

the labor market, w, and an allowance received from parents (non-labor income), F. The 

decision variables in (1) are subject to the budget constraint,

(2) Cj = wTw + F ,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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where Tw is the time spent on market work. Normalizing the total time available for 

school, Te, work, and leisure activities to 1, the utility maximization decision is also 

subject to the time constraint,

(3) l = Tw +Te + L -

Future consumption, C2 , depends on productivity, which is determined by human 

capital accumulated through education or work experience accumulated as a youth and is 

given by

(4) C2 = OH

where H  is the stock o f  human capital and 6 is a factor o f labor productivity. H  is a 

concave human capital production function that depends on the amount o f  time spent in 

school, Te, the amount o f  time worked, Tw, and an unobserved mental ability or 

motivation, A, where H ’>0 and H ”<0; therefore,

(5) H  = H (A , Te,Tw) = aA + p T '+  yTw •

For simplicity, assume that the utility function is o f the constant return Cobb-Douglas

form,

(6) U = C “'C2aiLai

where a , + a2 + a2 = 1 • Substituting (2), (3), (4), and (5) into (6) gives

(7) U{CX,C 2,L) = ( w Tw + A )a' (0(aA  + (3Te + YT J ) a' (1 - T w -  Te
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Assuming an interior solution, the first order condition o f utility maximization o f (7) 

w ith respect to Tw yields:

d U  _  a lw (w T w + A )a' (OjccA + (3Te + y T J Y 1 (1 - T e -  TwY l 
dTw wTw + A

a 2y (w T w + A Y ' (9 (a  + f T e + y T J Y 2 (1 - T e -  T J a'
+

ccA + [IT. + yTw 

a 3(w Tw + A Y ' (0(aA  + f3Te + y T J Y 2 (1 - T e - T w)
1 - T  - Te w

=  0

The second order conditions are satisfied if  the utility function is strictly concave. 

The optimal amount o f labor supply, Tw, given the allowance or non-labor income, is as 

follows:

(8) T„, =

a{(aA + fi)  (a2 + a2)F

P - r w
fo r  0 < F  < 1

fo r  F  >

axw(aA  + f )

( a 2 + a i ) i P - y )  

axw(aA + /?)
(a2 + a 2) ( P - y )

There are several fundamental features implied in the model. First, youths will not

participate in the labor force as long as the allowance exceeds a iw(a/  ̂+ P )— The
oa2+a3W - y )

threshold depends on the wage rate, w, the youth’s preferences for time spent on school 

and work, (3 and y  and the unobserved mental ability, A. That is, higher wages increase 

youths’ incentives to supply labor, which implies that an allowance deters youths from 

entering the labor market.
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Second, for the preference between school and work, (3 and y, i f  youths believe that 

school plays a more important role than work experience in the accumulation o f  human 

capital, then the coefficient o f time spent on school, [3, will be greater than that on work, 

y. Both (3 > 0 and y  > 0 is assumed, which means that both school and work are 

beneficial to the accumulation o f human capital. The smaller the difference |y3 -  , the

larger needs to be the allowance to discourage youths from participating in the labor 

force. If  teenagers believe that work is detrimental to the accumulation o f  human capital, 

then y  will be negative. If  the d iffe ren ce^  -  y\ is larger, a lower allowance is needed to

deter youths from working. To summarize, if  youths believe that time worked has a 

positive effect on human capital accumulation, then they are likely to work more hours 

even if  they have a sufficient allowance. Therefore, time worked depends on youths’ 

attitudes about work, which to a large extent is influenced by their parents (Goldfarb and 

Yezer, 1983). In this regard, the traditional negative effect o f non-labor income on labor 

supply cannot be assumed without considering the characteristics o f  youths and their 

family background because more non-labor income (allowance) does not necessarily 

imply fewer hours worked. Figure 1.2 simulates a negative impact o f  the 

difference on hours worked.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



12

20 t  

18 - 

16 - 

■g 14 -

S 12-
£  10 - 
V3

a 8 - 
o
S3 6 -

4 -
2 -

0  4 --------------1--------------1--------------1--------------1--------------1------------- 1--------------!--------------1-------------- !------------- 1-----------

0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.7 1.9 2.1

The Difference between Preferences over 
School and Work

Hours Worked

F ig u r e  1.2 S im u l a t io n  o f  t h e  Im p a c t  o f  P r e f e r e n c e  D if f e r e n c e  o n  H o u r s  W o r k e d

Third, if  the allowance is less than—a\wia^ + P)—  ̂ then youths will work
(a2 + a2){f3 -  y)

+ _  (a2 + a3)F  jh g  sum (a2+a3)  also affects the number o f  hours worked
i f i - Y )  w

by youths. The parameters a2 and a3 are the elasticities o f utility with respect to future 

consumption and current leisure, respectively. If  (a2+a3)  is positive, then hours worked 

will be decreasing in allowance. However, if  (a2+a3)  is negative, then hours worked will 

be increasing in allowance. This finding is contradictory to theory because the work- 

leisure model asserts that, if  non-labor income increases, then hours worked will 

decrease. Therefore, the role o f  an allowance is similar to that o f  the real wage rate in the 

decision between work and leisure. I f  the number o f hours worked increases with the 

allowance, then the income effect plays a more important role than the substitution effect, 

and vice versa.
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4. Empirical Model

The empirical analysis consists o f  two parts. The first part examines to what extent 

allowances received from parents affect youths’ hours o f  work. The econometric analysis 

o f  this first part relies on five econometric methods: ordinary least squares (OLS), an 

individual-specific fixed effects model, a sibling fixed effects model, an individual 

differenced-sibling fixed effects model, and a random effects model. The second part 

investigates whether allowances have an impact on the probability o f  labor force 

participation. The econometric modeling for this second part makes use o f a maximum 

likelihood probit model, a fixed effects logit model, and a random effects probit model 

that can correct for unobserved heterogeneity.

4.1 Allowances and Hours o f  Work

The hours worked regression equation is specified as

0 ) T^px^e,

where T  is hours worked, A  is a series o f exogenous variables that includes any allowance 

received from parents, i and t index person and year, and eg is a random error term with 

the assumptions o f E (e,y) = 0 and Cov (xg, eg) = 0. This model is estimated by OLS 

regression.

If  there are unobserved factors that are correlated with the explanatory variables in X , 

such as cognitive ability, motivation, or level o f lifetime utility (Kaestner, 1992), and that 

affect hours o f  work, the coefficients estimated by OLS will be biased due to unobserved
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heterogeneity. For instance, a youth who has good academic performance in school is 

likely to be rewarded by parents with an allowance (Miller and Yung, 1990).4 If  good 

performance is related to the youth’s ability or motivation, then these unobserved 

variables are correlated with the key independent variable allowance. Likewise, youths 

w ith higher ability and motivation are more capable o f working more hours while 

performing well in school. Hence, these unobserved effects are also correlated with the 

dependent variable, Ty. Therefore, the error term is not random, and estimation by OLS 

w ill produce biased estimates. The first approach to avoid such bias is to use an unusually 

large number o f covariates to control for individual-specific unobserved factors in the 

error term that are potentially correlated with Xy  and that might affect hours o f work.

The second approach is to re-estimate specification (1) allowing for an individual 

fixed component, c,-, to be correlated with X  and constant over time. Thus, the estimating 

model becomes

(2a) Tit -  &Xit + Ci + €it.

W ith panel data, one can difference (2a) across two adjacent time periods to eliminate the 

time-constant unobserved heterogeneity, c,

(2b) (Tit - Tu.i) = (PXu - ffit- i)  + (ci - cd + (eit - eiW).

If  one defines

A T  = Tu - Tu-i, A X  — Xu - Xu-1 , and Ac = Cu - Cu-i,

4 Miller and Yung (1990) find that 2.8 percent of public high school students in New York City in 1988 
indicate that achievement is one of the most important reasons for allowance.
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where X  is a vector o f  explanatory variables that includes the allowance variable, the 

estimating model can be written in first differenced form as

A T  = AX0 + Ac,

which is ju st a standard linear model o f  the differences o f all variables. OLS can be 

applied to this equation and it will yield unbiased estimates assuming the unobserved 

heterogeneity is fixed over time. This approach is commonly used in the literature 

(Korenman and Neumark, 1992; Ashenfelter and Zimmerman, 1993; and Waldfogel, 

1997).

The third model includes a family fixed component, c/, which represents family- 

specific unobserved heterogeneity. The family component is intended to eliminate 

estimation bias that would arise from unobserved attitudes o f parents toward their 

children working while in school. For example, if  parents were benefited from their early 

work experience, then they may have positive attitudes towards their children’s working. 

Otherwise, parents may try to deter their children from working by all means such as 

increasing their allowance. Therefore, such behavior would cause the unobserved 

attitudes o f  parents to be correlated with the variables allowance and hours worked. Such 

a problem can be solved by using the family fixed effects models, which can be written 

as

(3 a) Tit = fiXit + C f +

w here/indexes families. The component cy is fixed at time t but changes across family f  

The family fixed effects model can remove the problem o f unobserved heterogeneity
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because it assumes the unobserved factors are identical to all members in the same 

family. Therefore, the unobserved family fixed effect can be differenced out by using the 

sample o f siblings that includes at least two respondents in one family. Though the 

unobserved heterogeneity is not constant over time, equation (3 a) can be differenced 

across siblings in the same family to eliminate the family-constant unobservable, c/. This 

approach is used in the literature, for example, by Lunderberg and Rose (2001) and Baum 

and Ford (2004) to generate OLS estimates that are unbiased. The absence o f  bias is 

conditional on the assumption that the unobserved variables are constant across siblings. 

Such an assumption would, for example, be violated if  parents treated their male children 

differently from their female ones. In differenced form, equation (3a) can be written as

(3b) Tn -Tjt— ft (Xu —Xjt) + (g,v - €jt).

The fourth approach to deal with unobserved heterogeneity is to allow for both c,- and 

Cf to be correlated with the X it. In the presence o f  time-constant individual fixed effects 

and family-constant fixed effects, the model is given as

(4a) Tit = ftXit + ct + Cf+ €it.

Assuming that at least two time periods and siblings are available, (4a) can be differenced 

across both time periods and siblings,

(4b) (Tu - Tu.,)-(Tjt -TJt.,) = [ft (Xit-Xit.,) + (cit - cu-i) + (cift - cift.i) + (eit - eu.,)J -  [ft (XJt

~Xjt-l) + (Cjt - Cjt.i) + (Cjft - Cjft-i) + ((zjt - €jt-i)].
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Since cit = cit.i, c,y* = cjft, cJt = cjt-i, and = c^.y, the postulated unobserved effects c(- and 

Cf cancel out in (4b) and unbiased coefficient estimates result.

The last alternative solution to the unobserved heterogeneity problem is the 

estimation o f a random effects model. Although fixed effects models can produce 

consistent and unbiased coefficients in the presence o f time-invariant unobserved 

variables, this modeling approach has the disadvantage that one loses time-invariant 

observable variables from the regression. Time-constant observables simply cannot be 

distinguished from time-constant unobservables (Woolbridge, 2001). A  random effects 

model eliminates these problems because it is capable o f identifying the effects o f  time- 

constant observable variables, such as gender and race. As W ooldridge (2001) suggests, 

ci is put into the error term and equation (2b) is re-written as

(5a) Tu = m  + vit

where vu = c, + eit is the composite error, which consists o f the sum o f the unobserved 

effect and an idiosyncratic error. Under the assumptions that the term c, is orthogonal to 

X it, A(cJ|Ai) = E (Ci) = 0 ,  and that strict exogeneity exists between the explanatory

variables and the composite error, £ (v ,|A ,) =0, the random effects model can be

consistently estimated by generalized least squares (GLS) (W ooldridge, 2001). However, 

orthogonality between the unobserved effect and the regressors is a strong assumption. If 

it is not true, then GLS will be severely biased due to the correlation between the 

unobserved factors and the explanatory variables. Therefore, Hausm an’s (1978) 

specification test is used to check whether the random effects estimator is consistent and 

efficient. If the test statistic is not significant at the 10 percent level, the orthogonality
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assumption holds and the coefficients o f the random effects estimator are reported 

because it is a more efficient estimator that provides better p-values than the fixed effects 

estimators.

4.2 Allowances and Labor Force Participation

The models discussed in the previous section are intended to examine the impact o f 

various characteristics o f  youths on their hours worked. To explain the effects o f X it on 

the probability o f being employed, regardless o f  the number o f  hours worked, a probit 

model is estimated,

(6) P ( r „ = i | x „ )  =  G (/nr„),

where G(.) is the standard normal cumulative distribution function, X it is a series o f 

exogenous variables, and where i and t index individuals and periods, respectively.

To control for unobserved effects, a random effects probit model and a fixed effects 

logit model are used. The former can be expressed as

(7) P(T„ ='\\Xl„cl) = <S(pXl,+ c l)

where <l>(.) denotes the standard normal cumulative distribution function (cdf). For the 

fixed effects logit model, the standard normal cd f cp(-) in (3) is replaced by the logistic

e X ttP+c,

function A(-), where A ( X itj3 + c,) =   y —  .
1 + e ’
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The fixed effects probit model is not used because it suffers from the incidental 

parameters problem (Neyman and Scott, 1948 and Lancaster, 2000). As discussed in 

Wooldridge (2001), as N  goes to infinity and t is fixed, the number o f  fixed effects, c„ 

increases w ith N, which means that they cannot be consistently estimated given a fixed T. 

A fixed effects (conditional) logit model is used to tackle this problem. In the logit 

model, the conditional distribution does not depend on the individual effects.

The coefficients in non-linear models are difficult to interpret because they only 

provide the direction but not the magnitude o f  the marginal effect o f  a variable on the 

estimated probabilities. Thus, to cope with this problem, the coefficients o f continuous 

variables need to be rescaled to obtain marginal effects. For the normal distribution, the 

marginal effect is calculated as follows,

where cp(-) is the standard normal density function. For the logistic distribution, the 

marginal effect is

where A(-) is the logistic cumulative distribution function.

The marginal effect for a binary independent variable is the discrete change from 0 to 

1 o f the dummy. Thus, the marginal effect is

dX

dP(T-, \X it, c)(9) u\ ...  = r ( x  p  + ) = A( ^  + C; )(1 _  A ( x  J  + Ci)}
dX
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(10) Pr [Y = 1 X w , d  = 1 ] -P r  [Y = l| X (d), d  = 0]

where d  is a binary independent variable and X<d) denotes the means o f  all the other 

variables in the model.5

5. Data

The data come from the National Longitudinal Survey o f Youth 1997 (NLSY97). The 

data set contains extensive information on youths’ labor market experience, including 

annual hours worked, and information on youths’ income, such as annual allowance. The 

NLSY97 is a nationally representative sample o f 8,984 youths (4,385 o f whom are 

female) who were between the ages o f  12 and 16 years old as o f  December 31, 1996. 

Youths come from 6,819 unique households and, among them, 1,862 have more than one 

respondent in the cohort. The first interview o f the survey took place in January 1997 and 

subsequent interviews have been conducted on an annual basis since then. Both the 

eligible youths and their parents received hour-long personal interviews. The cohort 

consists o f two sub-samples: (1) a cross-sectional sample o f 6,748 respondents and (2) a 

supplemental sample o f 2,236 Hispanic and African-American young people (NLSY97 

U ser’s Guide, 2002). The NLSY97 original sample is weighted to be nationally 

representative.6 This paper makes use o f the first five rounds o f data available to the 

public, which covers 1996 through 2000. Table 1.1 presents the sample used and 

describes the process o f sample construction. Row (1) o f  the table reports the overall 

sample includes 44,590 person-year observations.

Detail is in Chapter 21, Econometric Analysis, Greene, William H. 2003.
1 In this paper, the sample is not weighted. See Baum 2003.
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Table 1.1 Sa m ple Construction

Number of 
Observations

(1) Total observations 44920
Condition on restriction variables
(2) (1) with valid answer for marry question 41522
(3) (2) with valid answer for enroll question 41394
(4) (3) with valid answer for child question 41345
Condition on key variable
(5) (4) with valid answer for allowance question 40536
(6) (5) replaces allowance > $2,000 with $2,000 40536
Condition on outcome variable
(7) (6) with valid answer for hours worked 37103
Condition on explanatory variables
(8) (7) with valid answer for Grade question 36616
(9) (8) with valid answer for Height in foot 36326
(10) (9) with Valid answer for ASVAB score 36185
(11) (10) with valid answer for household gross income question 36185
(12) (11) replaces household gross income < 0 with 0 36185
(13) (12) with valid answer for Household relationship question 36054
(14) (13) with valid answer for Number of children under 18 question 35803
(15) (14) with valid answer for Number of children under 6 question 35803
(16) (15) with valid answer for Region question 35707
(17) (16) with valid answer for MSA 35666
(18) Dependent youths 22506
(19) Independent youths 13160
(20) (9) deletes invalid answer for household gross income question 31322
(21) (20) deletes household gross income < 0 31319
(22) deletes allowance > $2,000 31033
(23) Dependent youths 20665
(24) Independent youths 10368
Notes: There are 22,506 person-year observations in the sample. Valid answer means 
no ‘invalid skipping’, no ‘I do not know’, and no ‘refuse to answer’. Italic numbers 
means an alternative way of sample construction.

The sample presented in Table 1.1 is disaggregated it into two subgroups, dependent 

and independent youths. Independent youths refer to respondents who “are age 18 or 

older, have had a child, are enrolled in a 4-year college, have ever been married or in a 

marriage-like relationship at the time o f the survey, are no longer enrolled in school, or
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are not living with any parents or parent-figures” (NLSY97 U ser’s Guide 2002, 214).7 

The main question o f interest in this study is the employment behavior o f  dependent 

youths because their behavior is more likely affected by an allowance received from 

family. The amount o f the allowance is very possibly affected by the independent status 

o f  youths. That is, if  youths choose to be independent, then they are more likely to work. 

As a result, their allowance is more likely to be reduced and may not truly be exogenous. 

Furthermore, some questions are only applicable to independent youths because their 

relationships with their parents may be different from that o f dependent youths. For 

example, only independent youths were asked whether their parents give any money, 

including any gifts, in the form o f cash or a check. This is probably due to the fact that 

the independent status has changed their relationships with their parents and the 

allowance is not necessarily a principle source o f income, and they do not expect much 

from family. For these reasons, independent youths are dropped out o f  this study and only 

dependent youths are included. Dependent youths are restricted to meet all 

characteristics, which require them to be younger than age 18, to have no children, to be 

not enrolled in a 4-year college, to be not married or in a marriage-like relationship at the 

time o f the survey, and to be enrolled in school. However, the family status o f youths, 

(living with parents or apart) is not required because this information is not available in 

all rounds. As reported in Rows (2)-(4) in Table 1.1, only a few observations were lost 

because o f these restrictions.

All dependent respondents reported whether they received an allowance from their 

family during the previous year and how much they received. As indicated in Row (5),

7 The definition is from NLSY97 User’s Guide 2002, p. 214.
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invalid answers for this question are deleted and observations from answers that were 

skipped for a valid reason are replaced with zero. Answers that were skipped for a valid 

reason come from youths that did not receive any allowance from their family during the 

previous year, and invalidly skipped answers are from youths that received allowances 

from their parents during the previous year but did not show how much they received.8 

All allowance data are deflated using the Consumer Price Index (1997 = 100). The 

average allowance for the dependent youths sample is about $159.16 per year (Table 1.2).

The NLSY97 classifies jobs into four types: employee-type jobs, freelance-jobs, self- 

employment, and military service. Employee-type jobs are defined as where the 

respondent has an ongoing relationship with a specific employer (NLSY97 U ser’s Guide, 

2002).9 A series o f questions about employee jobs are answered by youths age 14 and 

older. Freelance-type jobs refer to jobs for which the respondent performed one or a few 

tasks for several people without a specific boss, or in which the respondent worked for 

him- or herself, such as with baby sitting and snow shoveling.10 Respondents aged 16 or 

older, who usually earn $200 or more per week at a freelance job, are considered self- 

employed. Additional information was collected about those jobs as part o f  the freelance 

section o f the survey. Respondents aged 14 and over with employee jobs and all 

respondents aged 12 and 13 with freelance jobs provide information about the number o f 

hours worked during the year. Total annual hours worked at all jobs including freelance, 

self-employment, and employee types are taken to be the dependent variable in this study 

because it is available for all rounds. Labor force participation is defined as having

8 Invalid skip includes “refusal”, “I do not know”, and “invalid skip”.
9 The definition is from NLSY97 User’s Guide 2002, p. 96.
10 The definition is from NLSY97 User’s Guide 2002, p. 96.
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T able  1.2 Descriptiv e  Sta tistics  of V ariables

Variable

Dependent variable:
Hours of work per year
Participate in labor force (=1 if in labor force)
Explanatory variables:
Allowance( 1000s)
Low allowance (=1 if (0,260))
Mid Allowance (=1 if [260,520))
High allowance (=1 if [520,2000])
Personal Characteristics 
Age (in years)
Gender (=1 if male)
Black (=1 if black)
NBNH (=1 if non-black and non-Hispanic) 
Hispanic (=1 if Hispanic)
Grade (GPA in 8th grade)
Height (in inches)
A FQ T
Family Characteristics
No household income (=1 if 0)
Low household income (=1 if (0,25,000))
Middle household income (=1 if [25,000,50,000)) 
High household income (=1 if [50,000,75,000)) 
Mother complete high school (=1 if complete) 
Mother complete college (=1 if complete)
Father complete high school (=1 if complete) 
Father complete college (=1 if complete)
Both parents (=1 if has both parents)
Single parent (=1 if has single parent)
Number of siblings between age 6 and 18
Number of siblings under age 6
Mother has income (=1 if mother has income)
Father has income (=1 if father has income)
Location Characteristics
South (=1 if lived in south)
North-east (=1 if lived in north-east)
West (=1 if lived in west)
MSA (=1 if in Metropolitan Survey Area)
County unemployment rate__________________

Dependent Youths Full Sample
Mean Std. Dev Mean Std. Dev

149.11 339.96 375.48 620.62
0.32 0.47 0.49 0.50

0.16 0.32 0.14 0.33
0.23 0.42 0.17 0.38
0.11 0.31 0.08 0.28
0.08 0.27 0.07 0.26

14.84 1.41 15.93 1.99
0.52 0.50 0.50 0.50
0.25 0.43 0.25 0.43
0.54 0.50 0.53 0.50
0.20 0.40 0.21 0.41
5.64 1.66 5.64 1.66

66.28 4.24 66.63 4.22
0.00 1.00 0.08 1.01

0.67 0.47 0.46 0.50
0.76 0.43 0.60 0.49
0.15 0.35 0.23 0.42
0.05 0.22 0.07 0.26
0.30 0.46 0.30 0.46
0.15 0.36 0.15 0.35
0.24 0.43 0.23 0.42
0.17 0.37 0.16 0.37
0.65 0.48 0.58 0.49
0.29 0.46 0.28 0.45
1.97 1.13 1.55 1.25
0.16 0.45 0.21 0.53
0.70 0.46 0.74 0.44
0.63 0.48 0.67 0.47

0.37 0.48 0.38 0.48
0.17 0.38 0.17 0.38
0.23 0.42 0.22 0.42
0.81 0.39 0.82 0.39

34.49 28.49 37.76 26.46
Notes: Base category for allowance is equal to $0; base category for parents ’ income is more 
than $75,000; base category for region is North-central; base category for parents’ education is 
<= 8th grade including no education; base category for race is mixed race/ethic; base category 
for the relationship to parents is no parents; base category for MSA is lived in urban. Full 
sample includes both dependent and independent youths.
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worked for pay during the previous year. As reported in Row (7), invalid data including 

‘refusals’ and ‘I do not know ’ on hours worked are deleted and, likewise, validly skipped 

answers which refer to youths that did not work at all during the past year are replaced 

with zero.

In addition to the variables o f interest, several groups o f covariates are included to 

control for pre-employment differences. The first group o f  covariates relate to 

demographic characteristics o f  respondents. Previous studies have identified significant 

effects o f gender, age, race, and ethnicity on youths’ labor supply (Pabilonia, 2001 and 

Huang et. al., 2001).11 All respondents are identified as Hispanic, black, non-black/non- 

Hispanic, or mixed race/non-Hispanic. Other variables employed in the study include the 

grade marks received in 8th grade, measured on an eight point scale, and height in inches. 

Grades received range from “mostly Ds” to “mostly As”. The categories “As to Cs”, 

“mixed”, “ungraded”, “skipped 8th grade”, and “other” are replaced with the sample 

m ean.12 Youth’s height is used to control for their physical conditions and is useful in 

predicting youths’ employment behavior (Pabilonia, 2001 and Dustmann and 

Micklewright, 2001). Respondents that refused, did not know, and invalidly skipped the 

question “approximately what is your height in feet” are dropped from the sample. For 

those that answer this question but refuse, do not know, and invalidly skip the question 

“approximately what is your height in inches” missing inches are imputed to the midpoint 

6. As Rows (8) and (9) indicate, adding this group o f  variables does not reduce the 

sample size substantially.

11 Pabilonia (2001) finds that age affects youths’ labor market participation positively.
12 Grades received in 8th grade include mostly below Ds = 1, mostly Ds = 2, about half Cs and half Ds = 3, 
mostly Cs = 4, about half Bs and half Cs = 5, mostly Bs = 6, mostly about half As and Bs = 7, As = 8, As to 
Cs = 9, mixed =10, ungraded = 1 1 , skipped 8th grade =12 , and other =13.
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The AFQT (Armed Forces Qualification Test) score is employed to control for the 

impact o f  unobserved ability and aptitude on youths’ hours worked. The AFQT is not 

only a good measure o f the likelihood that enlistees are successful in the military, but it is 

also a good predictor o f  initial success in the civilian labor force (NLSY97 U ser’s Guide, 

2002). However, it has not been available from the NLSY97 so far. Fortunately, the 

AFQT is a combination o f  four subtests’ scores o f  the Armed Services Vocational 

Aptitude Battery (ASVAB). During round 1, there are 7,127 out o f 8,984 respondents 

that completed this test. In particular, 80.8 percent are from the cross-sectional sample 

and 74.9 percent from the oversample (NLSY97 codebook supplement, appendix 10). For 

the respondents that did not take the ASVAB tests, the missing values are replaced with 

the sample means. Invalid responses are deleted from the sample, as indicated in Row 

(10) o f Table 1.1. The ability estimates for each sub test may have positive or negative 

values. Youths with positive scores have above average abilities compared to those with 

negative scores. The AFQT score can be obtained as the sum o f the scores o f the 

mathematical knowledge and arithmetic reasoning subtests plus two times the sub tests’

13scores o f  word knowledge and paragraph comprehension. To interpret the coefficient o f 

the AFQT score more intuitively, the mean and variance o f  the AFQT score are obtained 

and a standard normal is created out o f  the AFQT score.14

13 Before 1989, the AFQT score was equal to the sum of raw scores on the W ord Knowledge, Paragraph 
Comprehension, and Arithmetic Reasoning subtests plus onehalf the raw score on the Numerical 
Operations subtest. See Kilbum, M. Rebecca, Lawrence M. Hanser, and Jacob Alex Klerman, “Estimating 
AFQT scores for National Educational Longitudinal Study (NELS) Respondents,” United States Dept, of 
Defense, Office of the Secretary of Defense, Rand Corporation, National Defense Research Institute.
14 First, if the four subtest scores are X1,X2,X3,X4, then AFQT = X1+X2+2(X3+X4). Second, the mean 
and variance o f the variable AFQT are obtained, mu = mean (AFQT) and v = variance (AFQT). Finally, a 
standard normal is created out of Y, Z= (AFQT-mu)/sqrt(v), where sqrt is the square root.
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The second group o f covariates used to control for the heterogeneity o f the sample is 

the family characteristics o f  respondents. Household income is included because it has a 

positive effect on youths’ labor supply (Goldfarb & Yezer, 1983).15 All household 

income figures are deflated using the Consumer Price Index (1997 = 100). As indicated 

in row (20), adding this variable reduces the sample size sharply due to missing 

observations. To avoid having to drop a large number o f  observations, invalid missing 

values are replaced w ith the sample mean and validly skipped responses with zero 

because validly skipped answers come from households without income in the previous 

year. O ther family characteristics include the relationship o f the parent 

figure(s)/guardian(s) in households to the youth; the number o f  household members 

under the age o f 18 as o f  the survey date; and parents’ education, which is defined as the 

highest degree that is completed by the parents. Because a large number o f  respondents 

refuse, do not know, or skip the question “what was the highest grade o f schooling 

completed by mother/father”, all missing values are replaced w ith the sample mean.

The last group o f  variables relates to location characteristics. This includes the region 

o f residence and information on whether the residence is in M etropolitan Statistical Area 

(MSA) as o f  the survey date. The county unemployment rate is also included because 

employment depends on the regional labor market. The unemployment rates are for the 

1997-2000 time period and relate to the respondent's metropolitan area. The data come 

from the NLSY97 geocode file.16 The unemployment rates for 1996 come from the Local 

Area Unemployment Statistics and are matched with the NLSY97 geocode data file.

15 Goldfarb and Yezer (1983) find that higher household income positively affects hours worked o f younger 
teenagers, while it is insignificant for the older teenagers.
16 Detail is provided in NLSY97 Geocode Codebook Supplement.
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Altogether, there are 22,506 person-year observations, which originate from 7,123 

individual youths. The sample construction process and the descriptive statistics o f the 

variables used in the estimation are presented in tables 1.1 and 1.2.

6. Results

6.1 Descriptive Statistics

Tables 1.3 to 1.6 provide information on the distribution o f  the annual allowance 

received and the annual hours worked at all types o f  jobs. Table 1.3 reports the 

distribution o f  allowances received by demographic characteristics and by annual hours 

worked. First, the average allowance received decreases as hours worked increase. This 

tendency is true for all ages. Youths aged 12 that do not work receive the least $137.03 

from parents. Youths aged 16 who do not work receive the most, w ith a mean allowance 

o f  $198.83, while those in the same age group who work more than 1,000 hours per year 

only receive slightly more than half o f  that amount. The finding that the average 

allowance received decreases as hours o f  work increase is also true for youths o f different 

ethnic origin. For example, youths from the NBNH (Non-black and non-Hispanic) group 

with average allowance o f  $154.28 do not work at all, while those that work for more 

than 1,000 hours per year only receive $69.21. This trend is true also for different 

genders. In particular, females that work more than 1,000 hours receive only $85.93, 

while those that do not work receive almost twice that amount at $169.37. Second, 

compared to other ethnicities, the members o f  the NBNH group, who are mainly white, 

receive the least amount o f allowance at $141.12. Third, males who work no more than 

500 hours per year receive a smaller allowance than females, whereas they get a larger
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allowance if  they do not work or work different hours. Figure 1.3 relates allowances to 

gender and hours o f  work.

T able  1.3 Allow a nce  Receiv ed  b y  An n u a l  Hours W orked  and  By D em ographic

C h a ra cteristics , From  1996 to  2000

Full Annual Hours Worked
Allowance Sample None 1-500 501-1000 >1000

Mean No. Mean No. Mean No. Mean No. Mean

Total 159.16 15234 171.50 4900 145.97 1533 113.19 839 96.24

Age
12 137.14 1483 137.03 5 144 1 260 0 0

13 153.64 2810 155.35 66 101.91 11 60.60 4 61.09

14 164.13 3616 164.68 554 165.61 74 130.48 30 153.42

15 171.69 3781 181.67 1348 153.33 247 134.70 122 140.42

16 160.46 2806 198.83 2137 140.72 791 104.79 368 102.23

17 143.57 682 181.30 705 143.74 362 123.93 261 71.73

18 85.11 56 159.86 85 85.88 47 40.77 54 44.99

Race
Black 194.63 4067 207.46 1021 168.19 298 134.03 155 149.15

Hispanic 161.31 3423 163.48 818 157.88 233 150.13 127 153.51

NBNH 141.12 7591 154.28 3020 135.15 996 98.72 551 69.21

Mixed 221.74 153 255.96 41 152.03 6 47.08 6 0

Gender
Male 159.15 7578 173.65 2685 143.45 865 118.30 561 101.36

Female 159.18 7656 169.37 2215 149.02 668 106.58 278 85.93
Notes: There are 22,506 person-year observations in the sample. Full sample refers to the sample of 
dependent youths.
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F ig u r e  1.3 A n n u a l  A l l o w a n c e  R e c e iv e d  b y  H o u r s  a n d  b y  G e n d e r

Table 1.4 reports the distribution o f hours worked by allowance. Thirty-two percent 

o f  youths in the sample participate in the labor force. This percentage is close to the 

average labor force participation rate among high school students as reported by the 

Bureau o f Labor Statistics for the period from 1996 to 2000.17 The percentage increases 

to about 40 percent for those that do not receive any allowance. It is apparent that at 

higher annual hours o f  work, a larger percentage o f  youths do not receive any allowance. 

This tendency is especially remarkable in figure 1.4. In particular, among those that work 

more than 1,500 hours per year, 84 percent receive no allowance, while only 52 percent 

have no allowance among those that do not work. Finally, the last column indicates that 

more than 42% o f youths in the sample receive some allowance. However, table 1.5 

indicates that this percentage is larger for youths at a younger age. In particular, 57.69%

17 The labor force participation rate for persons 16 to 24 years o f age enrolled in high school is 38.5%, 
42.7%, 40.6%, 41.4%, 39.6%, 40.8%, 41.2%, and 38.7% from 1993 to 2000 (Bureau o f Labor Statistics).
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and 54.34% o f  youths at age 12 and 13, respectively, receive an allowance from their 

parents.

Table  1.4 Annual H ours W orked  b y  A llow ance

A 1 lA W O flA P Annual Hours Worked
r \ i l U  Wd.IlL-C

None 1-500 501-1000 1001-1500 >1500 Total

All 15234 4900 1533 583 256 22506
(67.69) (21.77) (6.81) (2.59) (1.14) (100.00)

0 7868 3258 1189 484 214 13013
(60.46) (25.04) (9.14) (3.72) (1.64) (100.00)
(51.65) (66.49) (77.56) (83.02) (83.59) (57.82)

1-260 4296 784 146 35 16 5277
(81.41) (14.86) (2.77) (0.66) (0.30) (100.00)
(28.20) (16.00) (9.52) (6.00) (6.25) (23.45)

261-520 1830 454 101 24 12 2421
(75.59) (18.75) (4.17) (0.99) (0.50) (100.00)
(12.01) (9.27) (6.59) (4.12) (4.69) (10.76)

520-2000 1240 404 97 40 14 1795
(69.08) (22.51) (5.40) (2.23) (0.78) (100.00)

(8.14) (8.24) (6.33) (6.86) (5.47) (7.98)
Notes: There are 22,506 person-year observations in the sample. Percentage is reported in the 
parenthesis. Percentage in higher cell is calculated by dividing the last column and percentage in 
lower cell is calculated by the dividing the first row.
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F ig u r e  1.4 A n n u a l  H o u r s  W o r k e d  b y  A l l o w a n c e  a n d  B y  G e n d e r

Table 1.5 reports allowance figures by annual hours worked and demographic 

characteristics. First, the number o f hours worked increases with age. Hours worked 

increase from a little bit more than one hour at age 12 to more than 584 hours per year at 

age 18. This is more apparent after disaggregating the full sample into different groups by 

allowance. For example, youths at age 12 that receive nothing from their parents only 

work half an hour, while those aged 18 that also receive nothing from their parents work 

more than 627 hours per year. What is more, at larger allowances the number o f hours 

worked is reduced sharply. For example, for youths aged 16 that receive no allowance the 

number o f hours is 305.75. The number o f  hours goes down to 182.17 per year for those 

that receive more than $520 in allowance. Non-Black and Non-Hispanic youths work the 

most hours when compared with other ethnic groups, with a mean o f almost 180 hours 

annually. There is a significant difference in hours worked between males and females.
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For example, males with zero allowance work more than 232 hours, while females 

without an allowance only work 161 hours per year.

T able  1.5 An n u a l  H ours W o rk ed  by  Dem ographic  Ch a racteristics  and  by

Allo w a n c e , From  1996 To 2000

Full Annual Allowance Received
Sample None 1-260 261-520 520-2000

No. Mean No. Mean No. Mean No. Mean No. Mean

Total 22506 149.11 13013 198.17 5277 64.32 2421 88.33 1795 124.71
Age
12 1489 1.14 630 0.50 656 1.87 150 1.04 53 0
13 2891 9.77 1320 14.73 1040 6.23 385 3.82 146 5.67
14 4274 44.40 2202 56.31 1184 24.94 593 40.88 295 40.60
15 5498 110.82 3174 128.94 1182 76.75 635 108.00 507 80.36
16 6102 258.79 4029 305.75 950 158.18 537 168.10 586 182.17
17 2010 401.13 1456 458.20 247 216.34 112 253.87 195 293.62
18 242 584.63 202 627.21 18 431.89 9 78.78 13 484.62
Race
Black 5541 117.83 2924 163.31 1383 48.55 637 71.26 597 105.28
Hispanic 4601 112.57 2623 145.55 1131 48.04 469 76.34 378 121.80
NBNH 12158 178.07 7364 231.29 2720 79.63 1277 102.71 797 143.08
Mixed 206 97.19 102 159.27 43 31.42 38 39.39 24 40.30
Gender
Male 11689 173.74 6734 232.06 2755 73.63 1284 99.19 916 150.65
Female 10817 122.49 6279 161.82 2522 54.15 1137 76.07 879 97.68
Notes: There are 22,506 person-year observations in the sample. Full sample refers to the sample of 
dependent youths.

Table 1.6 provides information on the distribution o f hours worked by location. 

Youths that live in different regions work different number o f  hours. The number o f 

hours worked is the largest in the north-central region and the smallest in the western 

region. The difference in hours worked between the north-central and west is more than
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75 hours per year. The table shows that hours worked decrease for larger allowances no 

matter in which region youths are residing. For instance, youths from the northeast region 

that do not receive any allowance work almost 200 hours, while those that receive more 

than $520 per year work less than 120 hours. The result that hours o f  work decrease as 

allowance increases holds true no matter whether youths are residing in urban or rural 

areas. Among youths living in urban areas, youths without any allowance work almost 

200 hours per year, while youths with more than $520 work less than 120 hours. Finally, 

youths living in rural areas tend to work more than those residing in urban areas.

T able 1.6 An n ua l  Hours W orked  by  Loca tio n  C h a racteristics and  b y  Allo w a n c e ,
From  1996 T o  2000

Annual Allowance Received

0 1-260 260-520 520-2000

No. Mean No. Mean No. Mean No. Mean No. Mean

Region
Northeast 3894 150.27 2327 198.76 867 68.23 403 69.39 297 119.57

North-central 5097 200.19 3122 259.86 1016 83.44 551 115.49 408 148.65

South 8411 132.64 4929 175.59 2014 54.46 854 72.50 614 127.96

West 5104 124.36 2635 166.78 1380 62.18 613 98.44 476 103.20

MSA

Urban 18280 143.80 10431 194.21 4317 57.41 2015 86.39 1517 119.34

Rural 4226 172.06 2582 214.16 960 95.42 406 98.00 278 153.99

Notes: There are 22,506 person-year observations in the sample. Full sample refers to the sample of 
dependent youths.
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6.2 Empirical Results

6.2.1 Effects o f  Allowance and Covariates on Hours Worked

The basic specification (model 1) shows the correlation between allowance and hours 

o f  work without covariates. The results from this specification are presented in Column 1 

o f  Table 1.7. The results indicate that hours o f  work are negatively affected by an 

allowance. In particular, if  the allowance increases by $100 per year, then hours o f work 

decrease by 6.5.

T able 1.7 Results  of Estim ation  on  Full  Sa m ple

Model Model Model (3) Model (4) Random 
Effects (GLS)Allowance 0 ) (2) OLS with Individual

OLS OLS Covariates Fixed Effects

Continuous Allowance -65.498f
(6.971) — —

-45.195* -56.574*Low Allowance 1 bo -+ -66.627*
(0,260) (5.46) (5.242) (5.532) (5.090)
Medium Allowance -109.831 -68.690* -69.450* -71.413*
[260, 520) (7.41) (6.958) (7.451) (6.684)
High Allowance -73.46f -74.443t -73.162f -78.052*
[520,2000] (8.43) (7.895) (9.011) (7.613)
R2 0.004 0.031 0.164 0.134 0.161
Hausman Test Chi2(25) 192.99
Prob>Chi2 (0.000)
Notes: There are 22,506 person-year observations. Standard errors are in parentheses. Robust 
standard errors are reported for the fixed effects model. ± significant at 10 percent level; * at 5 
percent level;t at 1 percent level. Models included missing dummy variables and an intercept.

To determine more accurately the causal effect o f an allowance on hours o f work, the 

variable allowance is divided into four categories (0, $l-$260, $261-$520, greater than 

$520). The division is natural because $260 and $520 correspond to $5 and $10 per week,
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respectively. The case o f  no allowance is the base category. The hypothesis is that the 

other three allowance dummies have a negative impact on hours worked and that the 

reduction in hours worked increases with the size o f  the allowance received. The results 

are presented in Column 2 o f  Table 1.7. The signs are significantly negative as expected, 

while the magnitude o f  the reduction is contrary to the above hypothesis. W hen compared 

to youths without allowance, those with an allowance greater than $520 work 7.3 fewer 

hours, while those with an allowance between $260 and $520 work about 11 fewer hours 

per year. This finding seems confusing because a larger allowance is more likely to cover 

the consumption needs o f  youths. I f  youths work to meet their personal expenses, then 

those with a larger allowance should be working fewer hours than those with a smaller 

allowance. The fact that the empirical evidence does not match this expected result is 

perhaps caused by unobserved heterogeneity and the associated estimation bias or the 

lack o f  covariates.

To control for a potential unobserved heterogeneity bias, the first approach is to use a 

full set o f covariates that includes demographic, family, and location characteristics. The 

results from this strategy are presented in Column 3 o f  Table 1.7. The effects o f  the 

allowance dummies on hours worked are still negative, while the reduction o f hours 

worked increases with the size o f the allowance. This result conforms to the hypothesis 

stated earlier. Relative to the base category, hours worked per year are reduced by 66 

hours for youths with an allowance between $ 1 and $260, while annual hours worked are 

reduced by 74 hours for youths with an allowance greater than $520. Three different 

specifications yield consistent coefficients, which confirm that the results are not 

sensitive to the particular model specification.
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Appendix table 1.1 reports the effects o f  covariates on hours o f work. Most personal 

background variables are significant with the expected signs. Males work 43 more hours 

than females. Age affects the hours o f  work significantly. If  age increases by one year, 

then the hours o f  work will increase by 90. Race also plays a role in the number o f  hours 

worked. Non-black/non-Hispanic youths work 68.3 more hours per year than the 

reference category mixed race/non-Hispanic youths. One possible explanation for this 

finding is that parents o f  NBNH children are more likely to have more education and 

more household income than those o f other ethnicities; therefore, they are more likely to

live in a neighborhood with more job opportunities (Huang, et. al., 2001 and Rothstein,

18 *2001). Youths with higher AFQT scores work more hours. This finding makes sense, 

since children with higher intelligence are more likely to perform well in academics and, 

therefore, have more time available to engage in extracurricular activities, such as part- 

time work.

Youths may work to support their families in economic hardship. Therefore, 

household income may be important in determining youths’ employment. The base 

category o f  the household income variable refers to households with income o f greater 

than $75,000. As previous studies have shown (Huang, et. al., 2001, Rothstein, 2001, and 

Pabilonia, 2001), parents’ income has a positive effect on youths’ labor market 

participation: teenagers from higher income families are more likely to work relative to 

those from lower income families. The results o f  this study support these findings: youths

18 Rothstein (2001) finds that youths living in low income families are less likely to work. She suggests that 
one o f the explanations is they are more likely to live in areas with less economic opportunities, which 
could restrict their likelihood of working.
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from no household income families work 20 fewer hours per year relative to youths from 

families with incomes o f  more than $75,000 (Appendix table 1.1).

Parents’ education may influence children’s employment while in school (Dustmann 

and Micklewright, 2001 and Pabilonia, 2001).19 Youths whose fathers completed college 

work fewer hours than those whose fathers have attained only an elementary or lower 

level o f  education (Appendix table 1.1). This tendency is perhaps the result o f well- 

educated fathers having higher career expectations for their children and being concerned 

with the negative influence o f part-time work on academic achievement.

Family structure is important in determining the labor supply (Huang, Pergamit, and 

Shkolnik, 2001 and Rothstein, 2001).20 Several variables that characterize family 

structure are included: the number o f  children in the family under 6 years o f age, the 

number o f children between 6 and 18 years o f  age, and variables that identify youths that 

live with both parents or with just one parent. If there are more children in the family, 

then there will be more financial pressure and more children care responsibilities. The 

results show that if  the number o f children between 6 and 18 years o f  age increases by 

one, then the number o f hours o f  work decreases by about 7 (Appendix table 1.1). The 

reduction in hours worked is probably directly related to the additional time that is 

devoted to taking care o f  siblings.

19 Dustmann and Micklewright (2001) find parents’ education level negatively affects youths’ labor supply. 
They suggest that one o f the reasons is that parents worry about the detrimental effects o f  part-time work.
20 Huang, Pergamit, and Shkolnik (2001) investigate youths’ initiation into the labor market using the 
NLSY97 data set. They find that youths living in both parents families are less likely to work than those 
with single parent.
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Two dummy variables are employed to indicate whether the father or the mother 

received any earnings in the previous year. The results indicate that, i f  a father received 

income in the previous year, then youths tend to work more hours than if  a father did not 

have income in the previous year. Although the magnitude o f  this effect is small, it does 

indicate that parental employment affects children’s labor supply.

Dummy variables based on region o f  residence and residence in an M SA are used to 

control for location characteristics. Youths in the northeastern, southern, and western 

region work significantly fewer hours than those in the north-central region. This result 

may reflect that the most suitable job opportunities for youths are available in this region. 

Another possible explanation is that youths can work more hours on a farm owned or 

operated by their parents because this kind o f  employment relationship is exempted from 

federal agricultural child labor provisions.21 This reason may also explain why youths 

residing in an MSA tend to work fewer hours than youths in a rural area. The local 

unemployment rate has a significantly negative impact on youths’ labor supply. I f  the rate 

goes up by one percent, then hours worked will decrease by five per year. This finding 

reflects that local economic conditions play an important role in determining youths’ 

labor supply.

6.2.2 Fixed Effects vs. Random Effects

The sample o f  dependent youths is re-examined using individual fixed effects model 

to control for potential unobserved heterogeneity. Column 4 o f  Table 1.7 presents the

21 Detail is in the first chapter o f “Report on the Youth Labor Force,” 2000, U.S. Department o f Labor, 
Bureau of Labor Statistics, by Alexis M. Herman, Washington, D. C.
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estimates from this model. The results o f  the individual fixed effects model confirm the 

findings reported in the last section. The estimates for the allowance variables are 

negative and highly significant at 1 percent level. The magnitudes are remarkably similar 

to the estimates o f  the standard OLS model with the full set o f covariates except that the 

effect o f  a low allowance is reduced from -67 to -45 hours per year in model (3).

The standard errors o f  the fixed-effects model are based on the assumption that the 

idiosyncratic errors have a constant variance across t and are not serially correlated 

within individual units. I f  the assumption o f  no serial correlation is rejected for a model, 

the coefficients would be biased. Therefore, the robust standard errors against 

heteroscedasticity for the fixed-effects models are reported in this paper.

To test whether a random effects specification is more efficient, the full sample is re- 

estimated using the random effects model. The results are presented in column 5 o f  Table 

1.7. The random effects estimates indicate that youths with low, medium, and high 

allowance work approximately 56.6, 71.4, and 78.1 fewer hours per year, respectively, 

compared to youths without allowance. The comparable individual-fixed effects 

estimates are 45.2, 69.5, and 73.2 hours. Using two different econometric methodologies, 

the individual fixed effects and the random effects estimators, the effects o f an allowance 

on hours worked are consistently negative. Since the Hausman test statistics reported in 

column 5 o f Table 1.7 are significant at 1 percent level, the null hypothesis that the 

random effects model can produce efficient and consistent coefficients is rejected; 

however, the estimates o f  the individual fixed effects model are adequate to suggest that
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the increase o f  allowance negatively affect the hours o f  work and the magnitude o f  the 

reduction increases with the allowance.

6.2.3 Full Sample vs. Siblings’ Sample

The purpose o f  this section is to see whether unobserved sibling fixed effects affect 

the impact o f  allowance on hours o f  work. Toward this end, three OLS regressions, the 

sibling fixed effects, the individual differenced sibling fixed effects, and the random 

effects models are used. Examining the impact o f  allowance on hours worked for the 

sample o f  siblings is important because the potential bias from unobserved heterogeneity 

can be eliminated if  it is constant between siblings.

Table 1.8 reports the estimates for the sample o f  siblings. The basic OLS models, 

model (1), model (2), and model (3), suggest a conclusion similar to that for the full 

sample. As anticipated, the allowance has a significantly negative effect on hour o f  work; 

however, the magnitude o f  the reduction is slightly smaller than for the full sample. One 

o f  the reasons for this is perhaps siblings have more material needs because they may 

have to share with or show off their earnings to their siblings.

The fourth column presents the results from the estimation o f model (5), a sibling 

fixed effects model. The sibling-difference model corrects for bias due to unobserved 

family characteristics that are common to siblings. The sibling-difference model is used 

to examine the effects o f  an allowance on hours o f  work between siblings. The results are 

obtained using data from households with more than one child in the survey. Therefore, 

youths without a sibling are dropped and the sample size is reduced to 9,263. Compared
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to the estimates o f  individual fixed effects, the estimated effect o f  an allowance is lower 

for the sibling fixed effects model (45.20 in column 4 o f Table 1.7 versus 39.39 in 

column 4 o f  Table 1.8; 69.45 in column 4 o f  Table 1.7 versus 59.25 in column 4 o f Table 

1.8). There is one exception: a large allowance has a greater impact (73.16 in column 4 o f 

Table 1.7 versus 78.68 in column 3 o f  Table 1.8).

T able 1.8 R esults of Estim a tio n  on  Siblin g s’ Sam ple

Allowance
Model

(1)
OLS

Model
(2)

OLS

Model (3) 
OLS with 
Covariates

Model (5) 
Siblings 
Fixed 

Effects

Model (6) 
Individual 

Differenced- 
sibling 
Effects

Random
Effects
(GLS)

Continuous
Allowance

-68.769t
(12.127) — — — — —

Low Allowance -119.662* -58.454f -39.385* -30.787* -49.430*
(0,260) — (8.814) (8.386) (8.770) (15.702) (8.552)
Medium Allowance -93.731* -56.489* -59.252t -64.012* -59.058*
[260,520) — (12.162) (11.372) (12.290) (26.525) (11.482)
High Allowance -66.535f -77.615* -78.678* -78.449* -78.275*
[520,2000] — (14.956) (13.986) (15.347) (33.358) (13.995)
R2 0.004 0.023 0.165 0.118 0.054 0.164
Hausman Test
Chi2(25)
Prob>Chi2

111.31

(0.000)
Notes: There are 9,263 person-year observations. Standard errors are in parentheses. Robust standard 
errors are reported for the fixed effects model. 1 significant at 10 percent level;* at 5 percent level;+ at 
1 percent level. Models included missing dummy variables and an intercept.

The fifth column reports the results for the individual differenced sibling fixed effects 

model. This estimation strategy treats each household and year combination as a distinct 

panel. That is, each panel at this point contains observations for all the siblings in one 

family for one year. The fixed effects estimator will then remove the unobserved 

heterogeneity that affects each family in a year. This approach produces 9,263
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comparisons among 5,861 groups. The individual differenced sibling fixed effects model 

reinforces the earlier results that the impact o f an allowance on hours worked is 

significantly negative and that the magnitude o f the reduction increases with the 

allowance.

Likewise, the siblings’ sample is re-estimated using the random effects model. The 

results reported in column 6 o f  Table 1.8 confirm that allowance has a significantly 

negative effect on hours o f work. Youths with low, medium, and high allowance work 

49.3, 59.1, and 78.4 fewer hours, respectively, relative to youths without allowance. The 

comparable magnitudes in sibling fixed effects estimates are 39.4, 59.3, and 78.7 hours 

and in individual differenced sibling fixed effects model are 30.8, 64.0, and 78.4 hours, 

respectively. Different econometric specifications produce consistently negative 

estimates. The Hausman test statistics reported in Table 1.8 rejects the null hypothesis at 

the one percent significance level, which leads to accept the estimates o f  the sibling fixed 

effects models. However, the p-value from these specifications is significantly low at 10 

percent level, suggesting that siblings do not behave systematically differently from the 

full sample, although the coefficients o f  allowance indicate a slightly weaker negative 

impact on hours o f  work for the subsample o f siblings.

6.2.4 College-bound Versus Non-college-bound Students

To examine the sensitivity o f  the results to the differences in educational 

expectations, the full sample is separated into three parts: (1) youths without a high 

school degree or GED; (2) youths with a high school degree or GED but no college 

background; and (3) youths enrolled in or graduated from a college. The effect o f  an
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allowance on hours worked m ay be different for youths with different education or career 

expectations. Youths with plans to work immediately after high school graduation may 

want to learn job skills and obtain work experience that expedites their transition from 

school to high-skill or high-wage careers. Therefore, their incentive to work is more 

likely to be insensitive to an allowance than that o f  others. By contrast, youths with plans 

to enroll in a college may want to save for future study. As a consequence, their incentive 

to work is likely to be less influenced by  an allowance. Estimation on the three sub

samples m ay reduce the potential bias from unobserved heterogeneity caused by 

systematically different behavior.

Unfortunately, the variables on the expected educational goals that are provided in the 

NLSY97 are not suitable for the purpose o f  this study. For example, data on the percent 

chance that the respondent will have a four year college degree by age 30 are provided. 

However, the time lapse between high school graduation and a college degree can be 

significant. Youths may either enroll in college immediately after high school graduation 

or return to college after some years o f  full-time work. Therefore, sample separation 

depending on this variable m ay cause those who work after high school and return to 

college some years later to be included in the sample o f youths enrolled in college 

immediately after high school graduation. Therefore, the criterion used to separate the 

sample is the enrollment status o f respondents in 2002. There are two advantages to 

employing this variable: (1) in 2002, the oldest respondent is not older than 22, which 

implies his/her graduation was at most only three years ago; therefore using this variable 

lessens the potential problem o f a significant gap between high school graduation and a 

return to college; (2) in 2002, the youngest respondents in the sample are not younger
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than 18, which implies that most o f  them have graduated or are at least close to high 

school graduation; therefore, their educational expectations can be observed.

Table 1.9 presents results estimated by the fixed effects and random-effects models 

on full sample. The Hausman test is used to determine whether the random effects model 

is appropriate. The first and second columns report the results and standard errors for 

youths without high school degrees or GEDs. The Hausman test statistic does not exceed 

the critical value at the ten percent significance level, which implies no significant 

difference between the two estimators. Hence, the random effects model produces 

consistent estimates. The random effects model results indicate that high school dropouts 

w ith low, medium, and high allowance work 7.3, 7.3, and 11.6 fewer hours, respectively, 

when given $100 more allowance per year. The third and fourth columns present results 

for youths that have high school degrees but are not enrolled in college. The Hausman 

test yields a value o f  35.67, which is significant at the ten percent level. Therefore, the 

random effects estimator is inconsistent and a fixed effects specification is required. The 

results suggest that a $100 increase in allowances leads to 3.8, 1.8, and 6.5 fewer in hours 

o f  work per year for youths with low, medium, and high allowance, respectively. The 

fifth and sixth columns show the estimation results for youths that have a college degree 

or are enrolled in college in 2002. Again, the Hausman test statistic is significant at the 

one percent level, which rejects the null hypothesis that the random effects model is 

efficient and consistent. The results for the fixed effects model indicate that if  allowances 

increase by $100 per year, youths with low, medium, and high allowance will reduce 

hours o f work by 4.1, 8.7, and 7.0, respectively. Table 1.9 indicates that youths with a 

high school degree or GED are the least sensitive to the impact o f  an allowance. This
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may reflect that the main purpose o f  this group o f  youths entering the labor market is 

more likely to gain job experience rather than to earn money for personal consumption. 

High school dropouts are the most sensitive group o f youths to a change in allowance. 

Their participation in the labor market is more likely driven by the desire to earn money 

to m eet their material needs. The results appear to suggest that they not only have no 

higher educational goals but also have no plans for future employment. College-bound 

youths are less sensitive than high school dropouts to a change in allowance but are more 

sensitive than youths that enter the job market right after high school. This type o f 

behavioral pattern may result because college-bound teenagers have no pressure o f 

having to enter full-time employment right after high school but may want to save some 

money for college.

T able  1.9 Results of E stim ation  by  Ed u ca tio n  Status

High School Dropout High School Degree College Degree

Fixed Effects Low -71.849* (34.893) -38.691* (18.736) -40.892* (10.702)
X  1 / V V M  I j X I v v  I J

Model Medium -67.213 (43.430) -18.387 (25.190) -87.405* (14.339)
High -91.586t (50.121) -64.501* (29.490) -70.164* (16.587)

Random Effects 
Model

Low -72.831+ (15.929) -54.899f (10.491) -60.849f (7.729)
Medium -72.732* (20.799) -49.693f (13.686) -76.682* (10.321)
High -116.002* (23.096) -83.707t (16.076) -64.885* (11.668)

Number of Obs. 2,839 5,566 9,533
R2 0.093 0.113 0.133
Prob>Chi2 0.355 0.082 0.000
Notes: Standard errors are in parentheses. * significant at 10 percent level; * at 5 percent level; * at 1 
percent level. Models included missing dummy variables and an intercept. Italic numbers are rejected 
because they failed the Hausman test.
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6.2.5 Effects o f  Allowance on the Probability o f  Labor Force Participation

A set o f  binary choice models is employed with the same specification as in the last 

section to identify the impact o f an allowance on the probability o f youths’ participating 

in the labor market. Table 1.10 present the estimation results for the full sample. Columns 

1, 2, and 3 report the estimates o f  the simple probit model without controlling for 

unobserved heterogeneity. Columns 4 and 5 report the results for the fixed effects logit 

model and random effects probit model. Table 1.11 summarizes the results o f the fixed 

effects logit model and o f  the random effects probit model for the sample that is limited 

to siblings. The Hausman test is used again to determine whether the random effects 

probit model is efficient and consistent. The random effects results are reported whenever 

they are consistent by the criterion o f  the Hausman test. The estimation results 

consistently show a significant and negative relationship between the allowance and the 

probability o f  working: a larger allowance makes it less likely for youths to participate in 

the labor force.

Table 1.10 shows that an allowance has a significantly negative effect on the 

probability o f  youths’ labor market participation. That is, youths with allowance are less 

likely to work relative to those without allowance. Comparing columns 1 and 2 with 

column 3, it is apparent that adding a supplemental set o f  covariates does not change the 

signs and significance levels o f the allowance. However, the magnitude o f  the impact 

caused by different levels o f  allowances on the cumulative normal probability, or z score, 

o f  youths’ labor force participation is decreased. For instance, when compared to the 

category o f  no allowance, the category greater than $520 in model (2) lowers the standard
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normal score o f  labor force participation by about 0.628, while the decrease for model (3) 

is only 0.340. Coefficients for the sample o f siblings in column 1, 2, and 3 o f  Table 1.11 

have a similar pattern. The change in the magnitude o f the impact is probably due to the 

omitted variables problem in models 1 and 2, which results in an upward bias o f  the 

estimates. The coefficients o f  the other explanatory variables are presented in Appendix 

table 1.4, which generally conform to expectations in model (3). Variables that are 

statistically significant and positively associated with the probability o f  employment are 

age, male, Non-Black and Non-Hispanic, height, AFQT (Armed Forces Qualification 

Test), “father with a high school degree”, and “father or mother having income”. The 

employment probability is negatively impacted if  teenagers have a single parent or both 

parents, if  they are residing in the South or West, and by the county unemployment rate.

T able  1.10 Resu lts  of  Estim ation  of  Probabilities  on  Fu ll  Sam ple

Allowance Probit Probit Probit with 
Covariates

Fixed
Effects
Logit

Random 
Effects Probit

Continuous Allowance -0.2261
(0.027)

I o CN K) 
.

0°

—

-0.312t -0.659fLow Allowance -0.340f
(0,260) (0.023) (0.026) (0.103) (0.032)
Medium Allowance -0.4281 -0.252f -0.187 -0.568t
[260, 520) (0.030) (0.034) (0.127) (0.041)
High Allowance -0.233t -0.286t -0.529f -0.371*
[520,2000] (0.033) (0.036) (0.137) (0.044)
Log-Likelihood 
Hausman Test 
Chi2(25)
Prob>Chi2
No. of Observations

-14126.042 -13722.712 -10746.853 -1840.346

12,327

-11,962.811

674.03

0.0000

Notes: There are 22,506 person-year observations except that the fixed effects logit model dropped 
10,179 observations due to all positive or all negative outcomes. Standard errors are in parentheses. 
± significant at 10 percent level; * at 5 percent level; ' at 1 percent level. Models included missing 
dummy variables and an intercept.
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The results estimated by the fixed effects logit models for the full sample and 

siblings’ sample are reported in columns 4 o f tables 1.10 and 1.11. The coefficients 

indicate that a higher allowance discourages the labor force participation o f youths. For 

example, for the individual fixed effects logit model, the log-likelihood o f labor market 

participation o f youths having an annual allowance o f  more than $520 is lowered by

0.529, and that o f  youths with an allowance less than $260 is lowered by 0.312 than that 

o f  teenagers without an allowance. The log-likelihoods for the sibling fixed effects logit 

models follow a similar pattern. There is, however, one exception. The coefficient o f the 

allowance variable loses its significance in the individual fixed effects model for the 

allowance range between $260 and $520.

T able 1.11 Results of  E stim ation  of P robabilities  on  Sib l in g s’ Sam ple

Allowance Probit Probit Probit with 
Covariates

Fixed
Effects
Logit

Random
Effects
Probit

Continuous
Allowance

-0.223*
(0.046) —

-0.376*

— —

Low Allowance -0.601*

•R—kO00©i -0.686*
(0,260) (0.036) (0.042) (0.109) (0.051)
Medium Allowance -0.363* -0.201* -0.511* -0.527*
[260, 520) (0.047) (0.053) (0.137) (0.065)
High Allowance -0.196* -0.313* -0.522* -0.357*
[520,2000] (0.056) (0.062) (0.158) (0.076)
Log-Likelihood -5834.762 -5687.087 -4380.560 -1777.222 -4908.781
Hausman Test 
Chi2(25) 
Prob>Chi2 
No. of Obs. 7,523

273.40

0.0000

Notes: There are 9,263 person-year observations except that the fixed effects logit model 
dropped 1,740 observations due to all positive or all negative outcomes. Standard errors 
are in parentheses. ± significant at 10 percent level; * at 5 percent level;* at 1 percent level. 
Models included missing dummy variables and an intercept.
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Columns 5 o f Table 1.10 and Table 1.11 present the results estimated by the random 

effects probit model for the full sample and siblings’ sample, respectively. These two 

columns consistently show that youths with higher allowance are less likely to participate 

in the labor force. However, the Hausman test statistics reject the hypothesis that the 

random effects probit estimator is efficient and consistent. Therefore, the marginal effects 

are computed based on the fixed effects logit model.

To measure the impact o f  a unit change in allowance on the probability o f labor force 

participation, Table 1.12 reports the marginal effects for the fixed effects logit model. 

The results show that youths with a larger allowance have a consistently lower 

probability o f  participating in the labor force than do youths without allowance. In 

particular, if  youths were moved from the no allowance to the low allowance ($1 to 

$260) category, then the response probability o f participating in the labor force would be

19.3 percentage points lower. Similarly, the probability that youths with a medium  

allowance ($261 to $520) or a high allowance ($520-$2000) participate in the labor force 

would decline by 17.6 or 11.3 percentage points if  one went from the medium  or high 

allowance to the no allowance category. It is interesting to note that the probability o f 

youths’ labor force participation does not decrease monotonically as the allowance 

increases. This finding may be a result o f the law o f diminishing returns: an additional 

dollar increase may mean nothing to rich youths but a lot to poor youths. The results for 

the siblings’ sample show similar results. Youths with an allowance have a lower 

probability o f  labor force participation. The negative relationship between allowance and 

the probability o f labor market participation is robust to different econometric
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specifications regardless o f what sample is used. Therefore, siblings do not behave 

systematically different than the full sample.

T able 1.12 M arginal  Effects  of  F ixed  Effects Lo g it  M o d el

Independent Variables Full Sample Siblings Sample
Low allowance -0.193* (0.052) -0.239* (0.042)
Medium Allowance -0.176f (0.052) -0.214* (0.051)
High allowance -0.113* (0.034) -0.136* (0.038)
Male — — 0.090 (0.020)
Black — — -0.032 (0.289)
NBNH — — 0.036 (0.268)
Hispanic — — -0.149 (0.265)
Grade 0.001 (0.003) -0.001 (0.005)
AFQT — — 0.130* (0.013)
No household income © o —

F

(0.040) 0.032 (0.036)
Low Household income 0.075 (0.046) -0.001 (0.051)
Middle household income -0.003 (0.043) -0.042 (0.050)
High household income -0.019 (0.043) -0.056 (0.054)
Mother completed high school — — -0.048 (0.135)
Mother completed college — — -0.156 (0.186)
Father completed high school — — 0.342* (0.130)
Father completed college — — 0.124 (0.172)
Have both parents -0.083± (0.044) -0.042 (0.055)
Have single parent -0.050 (0.039) -0.050 (0.054)
Number of siblings between age 6 & 18 -0.180* (0.039) -0.130* (0.011)
Number of siblings under age 6 -0.091* (0.026) -0.049* (0.026)
Mother has income 0.205f (0.052) 0.210* (0.029)
Father has income 0.194* (0.052) 0.260* (0.042)
South 0.064 (0.123) -0.013 (0.160)
North-east -0.209* (0.088) -0.292 (0.211)
West 0.075 (0.151) 0.080 (0.157)
MSA -0.192* (0.065) 0.073 (0.075)
County unemployment rate 0.000 (0.000) 0.000 (0.000)
Number of Observations 12,327 7,523
Notes: Standard errors are in parentheses.significant at 10 percent level; * at 5 percent level; + 
at 1 percent level. Models included missing dummy variables and an intercept. To obtain the 
marginal effects of fixed effects logit model, I dropped age and height to avoid the rescaling 
problem. Marginal effects for dummy variable are the discrete change from 0 to 1.
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7. Conclusion

W ith approximately 35 percent o f high school students participating in the labor 

market, researchers have focused on the consequences that part-time work has on 

academic, behavioral, and employment outcomes. However, there has been little 

academic work so far on the incentives that drive students to seek employment while they 

are still in school. The purpose o f  this study is to start to fill this gap in the literature by 

examining the effects that an allowance from the family has on youths’ incentives to 

work. Work is interpreted to mean both hours worked and the probability o f  participation 

in the labor force.

A  theoretical model based on utility maximization is developed to frame the study 

and to examine through what channels an allowance may affect the incentives o f labor 

force participation. Econometric evidence on the connection between allowances and 

work relies on data from the National Longitudinal Survey o f  Youth 1997. A number o f 

alternative models o f  the fixed effects and random effects type are estimated.

The results from the basic specification suggest that allowances in fact do negatively 

affect hours worked o f  youths. Youths would consume more leisure and work less if  they 

received a larger allowance. This result is consistent with the standard work-leisure 

model. A larger allowance also discourages the probability o f  participation in the labor 

force.

However, the estimates from the basic model may be biased due to unobserved 

heterogeneity. To explore the existence o f  such a bias, individual fixed, sibling fixed, and
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individual differenced sibling fixed effects models are estimated. The results from these 

models largely confirm the findings derived from simple OLS estimates. They also show 

that the magnitude by which the number o f  hours worked is reduced is not the same for 

different allowance levels. In particular, at higher allowance levels the number o f hours 

worked goes down the most, while at lower allowance levels the number o f  hours worked 

is reduced by much less. The conclusions derived from a set o f econometric 

specifications are consistent. Therefore, the results are not sensitive to the particular 

econometric specification used.

Fixed effects logit and random effects probit estimators are used to control for 

unobserved heterogeneity in the models that try to explain the probability o f youths’ 

labor force participation. The marginal effects calculations show that an allowance 

negatively affects youths’ incentives to work regardless o f  what sample is used. In 

particular, youths that receive some allowance are 11 to 19 percentage points lower for 

the full sample and 14 to 24 percentage points lower for the siblings’ sample on the 

probabilities o f  participating in the labor force than those teenagers that do not receive an 

allowance.

The investigation o f  the sensitivity o f  results to different educational status shows that 

youths with high school degrees or GEDs are least insensitive to allowance, while high 

school dropouts are m ost sensitive to allowance. This conclusion suggests that the effects 

o f allowance on youths’ employment behavior, to some extent, depend on the educational 

expectations o f youths.
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From a theoretical perspective, the results allow for a better understanding o f factors 

that influence youths’ entry into the labor market. One o f the reasons for the lack o f 

consensus on the impact that work has on youths that attend school on a full-time basis is 

that previous studies have not captured youths’ incentives to enter the labor market. This 

shortcoming can lead to the problem o f omitted variable or unobserved heterogeneity 

bias, which complicates any evaluation o f the impact o f  youth employment. From a 

practical perspective, the results have some potentially important policy implications. In 

particular, they provide empirical evidence that can be used in the development and 

implementation o f  future School-to-W ork programs. For example, the results show that 

the labor market behavior o f  youths without high school degrees or GEDs is very 

sensitive to the impact o f an allowance. I f  a future STW program would give them not 

only an opportunity to learn a technical skill but also provide them with the financial 

means to fulfill their personal needs, one would predict that dropout students will be 

attracted into the program. B y entering and remaining in the program, those dropout 

students could achieve much needed work experience and job skills that would increase 

their chances o f employment and facilitate their transition from school to a world o f 

work.
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Chapter II 

Estimating the Effect of Participation in School-to-Work Programs on Wages

1. Introduction

In 1994, President Clinton signed the school-to-work Opportunities Act awarding 

federal grants o f $300 million for fiscal year 1995 and equal amounts available for fiscal 

years 1996 through 1999 to the states and localities to develop school-to-work systems. 

The passage o f  this law was spurred by the findings that (1) 75 percent o f  students in the 

United States attempt to enter the labor market directly from high school without 

pursuing baccalaureate degrees and many do not have the knowledge and skills needed to 

work; (2) there are a significant number o f  youths in the United States, especially 

disadvantaged students and students with disabilities, who drop out o f  high school 

w ithout a high school degree; (3) high school graduates suffer a high unemployment rate 

and low earnings relative to individuals with more education; (4) unskilled and less 

skilled youths face a more unfavorable situation in an environment o f intense 

international competition and complex new technologies, which reduces the demand for 

unskilled labor and weakens their earning power; (5) the United States does not provide a 

systematic scheme that prepares these untrained youths with academic and technical 

skills necessary to succeed in postsecondary education and entry into the workforce o f 

the 21st Century (School-to-W ork Opportunities Act, 1994).22

These problems led Congress to recognize the failures o f  A merica’s education 

policies and to conclude that to create efficient paths for students to follow to move from 

school to stable jobs or from school to continued education and training, a national effort

22 The findings are summarized from Section 2 in School-to-work Opportunities Act of 1994.
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is required to develop a coherent school-to-work system to assist students’ transition from 

school to the adult workplace. Therefore, the School-to-Work Opportunities Act focuses 

on helping students attain academic, technical, and life skills that can be applied in the 

world o f  work. Specifically, the purposes o f this act are to (1) promote the building o f 

partnerships among schools, businesses, and communities to facilitate the school-to-work 

transition; (2) integrate educational and occupational learning to improve knowledge and 

skills; (3) integrate school-based and work-based learning.

In 2001 the School-to-Work Opportunities Act (STWOA) phased out. Since then, it 

has not been reauthorized by Congress. As a result, there is no federal funding available 

for states. State decision-makers have to identify whether the school-to-work programs 

have been effective before they determine to continue with these programs. However, 

there is very little evidence on the effectiveness o f  the programs. One reason is that the 

school-to-work program is comparatively new and no large dataset is available that 

records participants’ transition from school to work. In addition, it is difficult to set up a 

comparison group o f non-participants to identify the impact o f the programs.

This study attempts to address the effectiveness o f one o f  the major initiatives—  

“prepare the students for first jobs in high-skill, high-wage careers” .23 Participation in 

school-to-work programs provides students with occupational skills, which would, in 

turn, increase the human capital and the chances that students can work in an 

environment that requires more skills or matches their interests (Orazem and Mattila, 

1986). This study will examine whether youths participating in school-to-work programs 

earn higher wages in their first primary job  immediately after high school graduation than 

those who do not. This study seeks to fill the gap in the literature pertaining to this topic.

23 School-to-Work Opportunities Act of 1994: Section 3, (a)(l)(C)(ii))
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The following questions will be addressed in order to evaluate the effectiveness o f the 

school-to-work program:

(4) Does participation in school-to-work programs increase the hourly wage o f  youths 

in their first real jobs after high school graduation?

(5) W hich program is more efficient in performing this initiative, school-based or 

work-based programs?

(6) Is the effect o f participation in school-to-work programs greater for males or 

females? That is, are there gender differences in the effect o f  participation in a 

training program?

This study will provide empirical evidence on how effectively school-to-work 

programs accomplish one o f  their major objectives— increasing the earning power o f 

students in their first primary jobs. The empirical evidence will be valuable to state 

policy-makers and educational legislators. It will also be helpful to educational 

developers and planners in making decisions about future implementation and reform o f 

the school-to-work program.

The organization o f this chapter is as follows: section 2 reviews the literature; section 

3 provides the theoretical background; section 4 describes the data set and sample 

selection process; section 5 develops the empirical model; section 6 reports the empirical 

results; and section 7 discusses the policy implication and conclusions.

2. Literature Review

The effectiveness o f school-to-work (STW) programs has yet to be determined. One 

reason is that STW involves most or all students and it is difficult to find a randomly 

selected treatment group to compare with a control group (Hershey et. ah, 1999).
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M oreover, STW is relatively new and no large representative statistical information is 

available for researchers to use. As a result, very few studies have conducted systematic 

analyses to determine the extent to which the STW program has achieved its objectives.

Hershey et. al. (1999) conduct a relatively thorough evaluation o f  the school-to-work 

program implementation.24 The report evaluates the goals o f (1) promoting state and local 

partnerships to create and support School-to-Work Opportunities systems; (2) increasing 

the opportunities o f  changing students’ educational experiences; and (3) involving 

students with diverse backgrounds using surveys o f all local partnerships from late 1996 

to 1999 and surveys o f  students conducted in eight states from 1996 to 2000. Their 

reports indicate that STW programs expose students to a wide range o f  industries and 

increase their opportunities to work in an environment relevant to their interests and 

career goals. However, they conclude that the STW program made less progress 

compared to the expectations o f  congress.

Riggio and Riggio (1999) conduct an evaluation o f  the school-to-work programs 

using the first round survey o f  National Longitudinal Survey o f  Youth 1997 (NLSY97) 

database. They first examine the differences o f  pre-treatment variables between 

participants and non-participants. Then they use an analysis o f  covariance (ANCOVA) to 

control simultaneously for those variables. They find that (1) the participation in any 

school-to-work program has a positive effect on part-time job income; (2) there is a 

positive influence o f  participating in STW program on job  seeking behavior; (3) 

participation in school-to-work programs positively affect students’ future expectations 

such as the probability o f  finishing high school or obtaining a college degree; (4) there is

24 This is a report prepared for U. S. Department o f Education, Planning and Evaluation Service conducted 
by Mathematica Policy Research, Inc.
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no significant impact on reducing delinquent behaviors o f participants. Additionally, they 

find the program o f job shadowing has a greater positive effect than any other STW 

program. Particularly, the participants in the job shadowing program are more likely to 

work or look for work during the month before the survey and have more positive 

expectations for the future.

Neumark and Joyce (2001) use the first wave o f  the NLSY97 to evaluate school-to- 

work program implementation. They use proxy variables, school fixed effects, and 

instrumental variable methodologies to control for the selection problem. They first 

assume that particular types o f school-to-work programs have the same effects on 

educational and labor market outcomes; therefore they lump all components o f  school-to- 

work program together. Their results indicate that participation in STW programs (1) 

does not have an impact on current enrollment, current employment, and hours or wages 

o f part-time work; (2) has positive effects on the probability o f  working more than 20 

hours per week in the next year; (3) increases the probability o f taking college- 

preparatory tests such as SAT or ACT; (4) positively affects youths’ working more than 

20 hours at age 30, but not significantly on youths’ obtaining a high school diploma by 

age 20 and a four-year degree by age 30. Moreover, they categorized school-to-work 

programs according to the hours spent on each type o f STW program at work sites. In 

doing so, they find that there are no significantly different effects across each category of 

STW program on outcomes when compared to the scheme o f  grouping all school-to- 

program together.

Stone (2002) uses Ordinary Linear Squares (OLS) to examine the impact o f 

participation in STW programs on student academic achievement and behavioral patterns
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including grade point average (GPA), high school graduation, college attendance, future 

work aspirations, school attendance, and risky personal behavior using the first and 

second rounds survey o f  NLSY97. First, the results show that there is no effect o f 

participation in STW program on self-reported GPA. Next, participation in STW 

programs does not appear to affect the expectations o f  post high school working hours 

and college aspirations. Then, there is no association between the participation in STW 

programs and school attendance and tardiness. Finally, STW participation does not affect 

the probability o f engaging in risky behaviors such as having sex, smoking, drinking, and 

using marijuana.

The literature suffers some shortcomings, which probably cause the results to be 

biased or less useful to policy makers. First, few studies have focused on the impact o f 

participation in STW on labor market outcomes immediately after completion o f the 

program. However, this period is the most important in determining whether participation 

in STW training programs is effective in affecting employment outcomes o f the STW 

graduates because STW participants and non-participants have the same high school 

experience in terms o f schooling and working. The only difference that accounts for their 

competency to an employer is whether they have received any training towards their 

future careers, which is a good signal indicating that they are qualified to work. Second, 

existing studies regard individuals as randomly selected into the STW program (Hershey, 

et al., 1999). However, the choice to participate in a STW  program can not be considered 

exogenous in modeling career choices, since the decision may be affected by individual 

characteristics, such as unobserved ability or family background. These factors 

complicate any evaluation o f  the impact o f  the STW program. Third, previous studies are
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only concerned with the effects o f participation versus non-participation and do not 

distinguish the effects o f participation in particular types o f  programs. However, it is 

important for researchers and policy makers to determine which STW  programs are 

effective in preparing youths for a career and what programs need to be improved to 

achieve this goal. Finally, previous researchers are restrained by data availability; 

therefore, a few dependent variables are not based on observations that have occurred but 

on the youth’s beliefs about events that may occur in their future. For example, 

respondents are asked to predict the probability that they will work more than 20 hours 

per week (i) one year from the interview if  they are in school then and (ii) at age 30. The 

problem o f using predicted future work and schooling behavior as a dependent variable is 

that current expectations that highly depend on their values and beliefs m ay not 

materialize. I f  youths have positive forward-looking attitudes, then they w ill work hard to 

accomplish great things. Therefore, attitudes are very likely to influence the decision to 

participate in such training programs because training is a way to achieve lifetime 

aspirations. As a result, using subjective expectations as dependent variables without 

considering unobserved personal attitudes could lead to biased estimation results for the 

effect o f school-to-work programs.

This chapter will contribute to the existing literature on how participation in school- 

to-work programs affects wages in the first job immediately following high school 

graduation in several ways. First, this chapter uses a new longitudinal data set, the 

NLSY97, which has extensive information on school-to-work programs, such as the 

types o f  programs in which youths participated. Second, a recently developed propensity 

score matching method is used for the empirical analysis, which allows for a more
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satisfactory analysis o f  non-experimental data. Third, separation o f school-to-work 

programs by work-based and school-based activities makes it possible to explore which 

program type is more effective in increasing wages o f participants.

In this section, a model that is widely used in the training program evaluation 

literature is used to predict the impact o f  participation in school-to-work programs on 

labor market outcomes such as wages, employment probability, and occupation choices. 

A prospective trainee’s decision to enroll in a training program is governed by the 

returns, the expected present value o f  earnings with and without training, and the cost, 

training, and foregone opportunity earnings, in an environment o f  perfect information.25

Suppose an individual receives training in period k, which takes one period to 

complete. The training is available to all individuals at only one period k  and they have 

the freedom to choose to participate. However, the opportunity to train will not occur 

again once it has elapsed. W  denotes the wage that an individual receives from working, t 

denotes the period, e is the mean zero random disturbances and X  is exogenous with 

respect to e, 8 is a training indicator and a  is the impact o f training on wages. Assume <5 is 

uncorrelated with e. The earnings o f  an individual who trains in period t are

An income maximizing individual compares the present value o f  earnings with and 

without training in an environment with a discount rate r, which is assumed to be

25 Details are in Handbook of Econometrics, Volume III, James Heckman and Tomas E. MaCurdy.

3. Theoretical Model

(1)
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constant. The participation decision, therefore, actually depends on the expected 

discounted values o f  all earnings streams.

The present value o f  earnings for an individual without training as o f  period k  is

(2)
" - 5 ( T 7 .

K ( k  + j )

There are no earnings in period k  for trainees; therefore, the present value o f  earnings 

for an individual with training is

(3) PVX
' = s 4 i r +

v
Wm(k + j )

y = i \ l T  /  J

a

^(1+r y

where S  denotes the subsidy or cost incurred in the training period (e.g. training 

allowance or tuition payment), a  is the amount o f  earnings increased by training per 

period.

The decision to participate in a training program is based on a comparison o f  the 

present value o f earnings with and without trainings.

(4) PVl - P V 0 = S - W ( k )  + -
r

Therefore,

(5) £  = 1 i f  S - W ( k )  + — > 0 
r

0 otherwise

Since the individual is only interested in discounted present earnings, he or she will 

participate in the training program if  PVX -  PV0 > 0.
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4. Data

Data from the National Longitudinal Survey o f Youth 1997 (NLSY97) are used to 

analyze the impact o f participating in school-to-work programs on the hourly wage in the 

first primary job  after high school graduation. The NLSY97 is used because it collects a 

variety o f  information on school-to-work programs and their participants, such as their 

labor m arket behavior and schooling experiences. The NLSY97 includes 8,984 young 

men and women who are aged 12-16 as o f  December 31, 1996. The sample is composed 

o f  a cross sectional sample o f 6,748 respondents who represent people living in the 

United States during the initial round and a supplemental sample o f  2,236 Hispanic and 

black people. Respondents have been interviewed annually since 1997 and the survey is 

in progress. The survey is weighted to be a nationally representative sample.26 In this 

paper, data come from the first five waves (1997-2001).

The survey collects school-to-work programs and employment data as an event 

history retrospectively starting with the interview week. In the first round, youths who are 

in the 9th grade or higher are asked a number o f questions about “programs that schools 

offer to help students prepare for the world o f  work.” In later rounds, these questions 

apply to all who attended school since the date o f their last interview. The information 

includes whether the respondent participated in a “career major” program since the date 

o f  their last interview, which is “a defined sequence o f  courses based upon an 

occupational goal” (NLSY97 Questionnaire), and what kind o f program the respondents 

participated through their school graduation. The program can be divided into three 

components:

a. School-based activities

26 In this paper, the sample is not weighted to be national representative.
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School-based learning is a program o f classroom instruction and curriculum that 

integrates high academic standards w ith the knowledge and skills necessary to prepare a 

student for postsecondary education and the requirements necessary for a student to earn 

a skill certificate. It m ay involve two activities:

a) Cooperative education

The program provides a practical way to apply and strengthen knowledge learned 

in academic and technical studies and to gain real world-of-work experiences.

b) Tech prep

The program offers rigorous curricula w ithin the context o f  applying content in 

"hands-on" learning experiences. It prepares students for technical careers and 

other postsecondary educational experiences in technical and four-year colleges.

b. Connecting activities

The connecting activities component connects school-based opportunities with work- 

based opportunities by building a bridge between school and work.

c. Work-based activities

Work-based learning, as the main component o f school-to-work programs, is a 

planned program o f job training and work experience that is coordinated w ith the school- 

based activities. They include internship/apprenticeship, job  shadowing, workplace 

mentoring, and working at a school-education enterprise activities. In detail, they are 

composed as follows:

a) Apprenticeship or internship

The program is designed to help students learn about a particular occupation or 

industry by working for an employer.
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b) Job shadowing

The program offers students an opportunity to observe and experience how 

businesses and industries function at work sites.

c) M entoring

The program is designed to match students w ith a professional in a chosen career 

for a defined period o f  time.

d) School-sponsored enterprise

The program offers students an opportunity to produce goods or services for sale 

or use by others.

This analysis is based on whether respondents participate in school-to-work 

programs. Therefore, respondents who do not answer the question about their 

participation in any school-to-work programs are dropped.27 The NLSY97 distinguishes 

between four types o f  employments: employee-type jobs, freelance jobs,28 self- 

employment, and military service. In this study only youths with employee-type jobs are 

considered, where the respondent has an ongoing relationship with a specific employer. 

Youths aged 14 and older are asked about the job 's characteristics as o f the time they 

started that job. The employment section includes the beginning and ending dates o f all 

employee-type jobs, gaps within employee-type jobs and gaps between jobs, the total 

number o f hours worked in each week at a civilian job  beginning with the week the 

respondent turned 14, the three-digit occupation code for each job, and the hourly rate o f

27 Respondents that do not answer the question include those who do not know the answer, refuse to reply, 
and those who should reply but invalid skipped questions.
28 Freelance jobs are those for which the respondent performed one or a few tasks for several people 
without a specific boss, or in which the respondent worked for himself or herself, such as lawn-mowing and 
baby-sitting,
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pay as o f  the job 's stop date. I f  the job lasted 13 weeks or less, then the hourly rate o f  pay 

is as o f the job's start date.

(1) Dependent variable: Hourly rate o f  pay in the first (primary) job

To be considered a prim ary job, two requirements must be met. The first requirement 

is that the stop date o f the job  must be greater than the graduation date from high school. 

Because the event history records the end date o f each employee-type job  and the month 

o f  graduation from high school, it is possible that January 1, 1995 can be set as the first 

week and the end date o f  each job and graduation month can be converted into a 

continuous week number. Those respondents with invalid responses are dropped. For 

those who answer the start or stop year o f  their job but miss the start or stop day/month, 

missing start days are imputed to 1 and missing stop days to 28 and missing start months 

to January and missing stop months to December (Mainfile Codebook Supplement). The 

second requirement is that the job must be worked full time, where the “usual number o f 

hours worked in the week on a single [main] job is at least 30 hours” (Wolpin, 1992). For 

simplicity, the working hours per week are assumed to be constant (NLSY97 codebook 

supplement); thus, the hours worked in the start week are compared to 30. If  it is greater 

or equal to 30, then the job is considered full time.

The hourly rate o f  pay is one dependent variable o f  interest, which reports the hourly 

rate that respondents earned. This variable excludes overtime and performance pay. 

Hourly monetary compensation is the other dependent variable, and it includes any non

wage or non-salary pay such as overtime, tips, commissions, and bonuses. Both variables 

record the respondent’s compensation as o f  the jo b ’s stop date for each job lasting 13

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



68

weeks or more (or at the time o f the survey for on-going jobs). If  the job lasts 13 weeks 

or less, then the hourly rate o f pay is as o f the job 's start date.

Table 2.1 presents the sample used and describes the process o f sample construction. 

The original NLSY97 sample consists o f  8,984 individuals. O f these, there are 2,895 

youths who hold a first job meeting the full-time job requirements, o f  which 1,377 were 

male (Table 2.2).

T a b l e  2.1 Sa m pl e  C o n st r u c t io n

Number of 
Observations

(1) Total observations 44920
Condition on Key explanatory variable
(2) drop invalid “STW program” responses 43670
Condition on other explanatory variables
(3) (2) drop invalid “ASVAB score” responses 43510
(4) (3) drop invalid “8th grade GPA” responses 43405
(5) (4) drop invalid “# of children under age 6 and age 6-18” responses 40233
(6) (5) drop invalid “household size” responses 40225
(7) (6) drop invalid “MSA and region” responses 40066
(8) (7) drop invalid “parents income” responses 38641
(9) (8) eligible for high school graduates requirement 9703
(10) (9) eligible for first real (primary) job requirement 4980
(11) (10) with valid answer for hourly wage 2895
(12) (11) with valid answer for hourly compensation 2738
Notes: Invalid responses include ‘invalid skip’, ‘I don’t know’, and ‘refuse to answer’. The 
lowest and highest 1% of hourly wages is replaced with the rate of wage at 1% and 99%, 
respectively.

(2) Independent variables

To control for the pre-treatment differences that may affect participation in school-to- 

work programs, several groups o f variables are included as covariates in the econometric 

specification.
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The first group o f  covariates controls for the respondents’ personal background 

characteristics such as gender, age, race, and ethnicity. Previous school performance such 

as the marks received in 8th grade is also included. Past academic accomplishments are 

likely to influence the educational expectations o f  the respondents. In that sense, if  

respondents have poor GPAs in the 8th grade, they may consider themselves as non

college material so that they may self-select into STW programs to gain necessary 

marketable skills to be competitive in the job market after high school graduation. 

Therefore, including this variable could reduce unobserved heterogeneity. Grades are 

measured on a 4.0 scale from ‘mostly D s’ to ‘m ostly A s’. The grades such “As to Cs”, 

“mixed”, “ungraded”, “skipped 8th grade”, and “other” are replaced with the sample 

mean.29 As Rows (8) and (9) indicate, adding this group o f variables does not reduce the 

sample size substantially.

Expected earnings are based on innate ability (Beyer and Knight, 1989 and Robertson 

and Symons, 1990). Therefore, if  an individual’s intelligence is not controlled in the 

specification, then the estimates on the return o f participation in STW programs would be 

biased. In the previous research, Armed Force Qualifications Test (AFQT) score is 

employed because it not only indicates whether individuals are qualified for enlistment 

but it also predicts initial success in the civilian labor force (NLSY U sers’ Guide). 

However, the NLSY97 does not provide the AFQT score in the fifth survey wave. 

Fortunately, AFQT is a composite score from four selected tests o f Armed Services 

Vocational Aptitude Battery (ASVAB). The ASVAB contains 10 power and 2 speeded 

tests, which measure the vocational aptitude o f the respondents in the areas o f reading

29 Grades received in the 8th grade include mostly below Ds=0.5, mostly D s=l, about half Cs and half 
Ds=1.5, mostly Cs=2, about half Bs and half Cs=2.5, mostly Bs=3, mostly about half As and Bs=3.5, As=4. 
As to Cs, mixed, ungraded, skipped 8th grade, and other are replaced with the sample mean.
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comprehension, word knowledge, mathematical knowledge, and numerical operations. 

The AFQT score is the sum o f the scores from the arithmetic reasoning and math 

knowledge subtests plus twice the sum o f the standard scores on the paragraph 

comprehension and word knowledge subtests.30 The ability estimates for each subtest 

m ay have positive or negative values. A  lower score indicates a poorer performance and a 

higher score indicate a better performance. There are 7,127 respondents who completed 

this test during the first round, which accounts for 79.3 percent o f the NLSY97 sample 

(NLSY97 codebook supplement, appendix 10). The respondents who invalidly skip the 

questions are deleted and those who validly skip the questions are replaced w ith the

-j 1
sample mean. To interpret the coefficient o f  the AFQT score more intuitively, the mean 

and variance o f the AFQT score are obtained and a standard normal is created out o f  the 

AFQT score.32

The second group o f independent variables controls for the family characteristics, 

which include Parents’ Income, P aren ts’ Education, etc. Orazem and M attila (1986) 

indicate that family wealth is used to control for home inputs into the education 

production. If  that is the case, then higher household incomes should have a positive 

effect on earnings. That is, youths from higher household income families are expected to 

earn more. All respondents who live with a parent at the interview date are eligible to

30 Before 1989, the AFQT score was equal to the sum of raw scores on the Word Knowledge, Paragraph 
Comprehension, and Arithmetic Reasoning subtests plus one half the raw score on the Numerical 
Operations subtest. “Estimating AFQT scores for National Educational Longitudinal Study (NELS) 
Respondents”, M. Rebecca Kilbum, Lawrence M. Hanser, Jacob Alex Klerman, United States Dept, o f 
Defense Office of the Secretary o f Defense, Rand Corporation, National Defense Research Institute.
31 Invalid skipped observations are from those who have completed the test but have not provided the 
responses. Valid skipped observations are from those who do not take the test.
32 First, if the four subtest scores are X1,X2,X3,X4, then AFQT=X1+X2+2(X3+X4). Second, the mean and 
variance of the variable AFQT are obtained, mu=mean (AFQT) and v=variance (AFQT). Finally, a 
standard normal is created out o f Y, Z= (AFQT-mu)/sqrt(v), where sqrt is the square root. Before 1989, the 
AFQT score was equal to the sum o f raw scores on the Word Knowledge, Paragraph Comprehension, and 
Arithmetic Reasoning subtests plus one half the raw score on the Numerical Operations subtest.
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have this questionnaire administered. It collects the parent's total pre-tax income from 

wages, salaries, commissions, and tips during the past calendar year; the same data for 

the parent's spouse or partner; and the total pre-tax amount o f any other income received 

(i.e., farm or business income, inheritances, child support, government programs). All 

household income figures are deflated using the Consumer Price Index (1997 = 100).

The survey collected information about Parents ’ Education such as the highest grade 

completed by the respondent’s parents. Dummy variables are used to categorize parents’ 

schooling into basic, intermediate, and high levels o f education.33 If  parents’ schooling 

level is related to the mental ability o f children, then parents with higher education may 

be related to higher wages. Not all respondents provide their highest grade o f  schooling. 

For example, fathers o f  6,743 respondents or 75 percent o f the sample answered their 

highest grades completed and the rest do not respond to or validly skip the question.34 

Thus, to maintain a sufficient sample size, the validly skipped responses are replaced 

with the sample mean and the respondents who provide “refuse” or “do not know” 

answers are dropped.

Other family background variables include the relationship o f  the parent 

figures/guardian in the household to the youth, household size, number o f  household 

members under age 6 and the number between age 6 and 18, and two dummy variables 

indicating whether parents have any earnings or income from a job, farm, business or 

professional partnership.

33 Parents with basic level of education refer to those without high school degrees including no education, 
which is the base category for this group of variable. Parents with intermediate education refer to those 
with high school degrees. Parents with high level o f education are those with at least some college degrees.
34 Respondents who valid skip the question of highest education completed are those.
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T a b l e  2 .2  D e s c r ip t iv e  St a tistic s  o f  D e m o g r a p h ic  C h a r a c t e r is t ic s  a n d  O u t c o m e

Characteristics STW Program 
Participants

STW Program Non
participants

A
N
O
V
A

Outcome Variables:
Hourly Wage 7.496 (2.870) 7.222 (2.516)
Hourly Compensation 8.384 (4.214) 7.993 (3.608)
Explanatory Variables:
Age 17.811 (0.782) 17.832 (0.785)
Male 0.473 (0.499) 0.482 (0.500)
Non-black and Non-Hispanic (White) 0.562 (0.496) 0.598 (0.491) *
Black 0.247 (0.432) 0.194 (0.396) ***
Hispanic 0.181 (0.385) 0.203 (0.403)
GPA in 8th grade 2.997 (0.752) 2.977 (0.709)
AFQT -0.006 (-0.985) 0.014 (1.036)
Gross household income 25332.71 (44133.2) 25224.93 (42360.68)
>12 Highest grade completed by mother 0.164 (0.370) 0.140 (0.348)
=12 0.320 (0.467) 0.298 (0.458)
>12 Highest grade completed by father 0.181 (0.385) 0.176 (0.381)
=12 0.237 (0.425) 0.220 (0.414)
Living with both parents 0.532 (0.499) 0.510 (0.500)
Living with single parent 0.241 (0.428) 0.238 (0.426)
Household size 3.828 (1.535) 3.914 (1.670)
# of household members at age 6-18 0.635 (0.926) 0.704 (1.025)
# of household members under age 6 0.148 (0.419) 0.175 (0.465)
Mother has income (=1 if mother has income) 0.794 (0.404) 0.797 (0.403)
Father has income (=1 if father has income) 0.867 (0.340) 0.868 (0.339)
School size 5.255 (0.856) 5.200 (0.880)
Student-teacher ratio 2.170 (0.754) 2.166 (0.769)
Living in the northeast 0.172 (0.378) 0.170 (0.376)
Living in the south 0.353 (0.478) 0.367 (0.482)
West 0.219 (0.414) 0.231 (0.422)
MSA 0.825 (0.380) 0.822 (0.383)
Year 1997 0.005 (0.070) 0.012 (0.108) **
Year 1998 0.340 (0.474) 0.358 (0.480)
Year 1999 0.377 (0.485) 0.346 (0.476)
County unemployment rate 0.043 (0.021) 0.042 (0.019)
Notes: Standard errors are reported in the parenthesis. There are 2,895 observations. Non-participant 
sample has 841 and participant sample has 2,054. There are 2,739 observations for compensation, 
which include 799 non- and 1,939 participants, respectively. Base category for region is North- 
central; base category for parents’ education is <12* grade including no education; base category for 
race is mixed race/ethic; base category for the relationship to parents is no parents; base category for 
MSA is lived in urban. Analysis of variance (ANOVA) in the last column indicates that the variations 
of ethnic indicators “Non-Black and Non-Hispanic” and “black” between two groups are significant.
* denotes 10 significance level, ** at 5 percent significance level, and *** at 1 percent significance 
level.
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The third group o f  variables controls for school-specific factors, which include 

student-teacher ratio and school size. This group o f  variables is used to reduce a potential 

self-selection problem (Neumark and Joyce, 2001).35 For example, a high student-teacher 

ratio may impair academic achievements o f  students because teachers could devote less 

time to each student and students are more likely to be distracted from classmates (Elliot 

and Williams, 2000 and Grissmer, et. al. 2000).36 School administrators or parents may 

encourage students to participate in school-to-work programs to compensate for their 

academic loss. In this regard, students in such kinds o f  schools are more likely to choose 

a STW program, which causes the participation to be endogenous.

The last group o f  variables controls for region o f  residence. Dummy variables are 

used to indicate the region in which the respondents live and whether the residence is in a 

M etropolitan Statistical Area (MSA) as o f  the survey date. The county unemployment 

rate is included to control for regional labor market conditions (Pabilonia, 2001). The 

county unemployment rates are obtained from the Bureau o f Labor Statistics. In addition, 

year dummy variables are included such as a dummy variable for 1997, one for 1998, etc. 

Since students may participate in the school-to-work program in different years, it is

35 Neumark and Joyce (2001) use school size, student-teacher ratio, school program, school type, and 
school level to control for unobserved heterogeneity. They provide an example to show that there is a 
possible correlation between participation and the school-specific variables. For example, if school type is 
technical or vocational, then the students mainly are high-school-bounded, whose goal is to work after high 
school graduation rather than to attend college. In this regard, students in such schools are more likely to 
choose STW program, which cause the participation to be endogenous. However, type o f  school curriculum 
is only available in the first round. Therefore, in this paper, only school size and student-teacher ratio are 
used.
36 Elliot and Williams (2000) find that high student-teacher ratio causes lower reading abilities of students. 
Grussmer et. al. (2000) examines scores from the National Assessment of Educational Progress (NAEP) 
test from 1990-1996 to determine the effect of student/teacher ratio on student test scores. They find that, 
when other characteristics such as socio-economic status and family background are controlled, higher 
NAEP test scores are related to lower student-teacher ratio in lower grades.
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important to control for time-specific factors, which are related to the macroeconomic 

environment.

Definitions and descriptive statistics o f  variables used in the study are presented in 

Table 2.2.

5. Empirical Specification

This section explains the empirical specification used to analyze the impact o f  

participation in school-to-work programs on wages. A general specification o f  the human 

capital earnings function is given by

(5.1) Y = a  + STW S + Xj3 + s  

where

Y = wage

STW  = a dummy variable measuring participation in any STW program

X  = a vector o f  individual characteristics

E  = a random error term,

where 8 is the impact o f participation in school-to-work program on wages. In order for 

estimated effects to be unbiased, the error terms must be uncorrelated w ith the school-to- 

work program dummy variable. That is, if  STW program participation is exogenous to 

the wage, then ordinary least squares regression o f the causal effect o f  school-to-work 

program on wages will yield an unbiased estimate o f the treatment effect o f  5. However, 

there is a problem known as the non-randomly selected problem in the training literature, 

which may cause participation in school-to-work programs to be correlated with e. The 

selection bias may arise from two sources. The first source is the self-selection o f
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individuals to participate in an activity or survey. For example, individuals w ith poor 

academic performance in high school may believe that college is not their best option but 

instead that work after high school is more appropriate. Therefore, they may self-select 

themselves into participating school-to-work programs to learn job skills and achieve 

w ork experience, which will expedite their transition from school to high-skill or high- 

wage careers. In this regard, the sample o f youths who participate in school-to-work 

programs is constrained among a group o f students with a low intelligence level if  

academic performance is positively influenced by mental capacity. Consequently, the 

analysis based on such a sample will under-estimate the causal effect o f  school-to-work 

programs. The second source is the selection o f  samples or studies by administrators or 

researchers to support a particular hypothesis, which causes potential differences between 

treatment and control groups. Consider the administrators in those schools offering 

school-to-work programs. One o f the purposes o f  the school-to-work programs is to 

provide disadvantaged youths with job training to compensate for weaknesses and gain 

competitive advantages so that they can transfer from school to stable employment more 

successfully. I f  the administrator unilaterally pursues the effectiveness o f  the program, 

then they may discriminate against those less capable and discourage them to jo in  STW 

programs. If  so, then there are large differences in observed characteristics o f  youths 

between the two groups so that the training effects may be over-estimated.

Because STW program participants are a nonrandom sample o f  the population, two 

methods are used to control for selection bias. The first approach is to use Ordinary Least 

Squares (OLS) with a full set o f covariates to control for individual-specific, school- 

specific, and time-specific factors in e that are potentially correlated with STW. Using this
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method, the selection bias problem can be reduced by  including a large set o f  covariates 

to control for unobserved characteristics that might affect employment outcomes.

The second approach to use is the propensity score matching method. This approach 

is used in the literature, for example, by Heckman, Ichimura, and Todd (1997), Dehejia 

and W ahba (1998), Hotz, knbens, and Mortimer (1999), Lechner (1999), and Levine and

37Painter (2003) to produce unbiased treatment effects. In observational studies, 

investigators have no control over the assignment o f  units to the treated or control groups. 

I f  there are significant differences in observable characteristics such as ethnicity or age 

between treated and control groups, then estimated treatment effects w ill be biased.

Rubin (1977) and Rosenbaum and Rubin (1983) proposed a propensity score method 

to reduce bias in observational studies. The intuition o f  the propensity score method is to 

compare the outcomes o f treatment subjects with those o f control subjects who have 

similar observable characteristics. The propensity score is written as

(5.2) />(X,.) = P(7;. = I |x ;.)

where p(X) is the propensity score. It refers to the conditional probability o f  assignment 

to a particular treatment (7) = 1) versus control (7) = 0) given a vector o f observed 

covariates, X t. There are two assumptions required in order to identify treatment effects: 

Assumption 1: Conditional on X, T  and ( Yq, T/) are independent.

( Y M L T \ X {

Assumption 2: 0 < pr{T  = l|AC) < 1 ,V X

37 Dehejia and Wahba (1998) use propensity score methods to estimate the treatment impact of the National 
Supported Work Demonstration. Their results from the propensity matching methods are very close to the 
estimate from the experimental results. Levine and Painter (2003) use propensity score matching estimator 
to examine the effect of teenage out-of-wedlock pregnancy on schooling. Their findings suggest adverse 
effects o f teen childbearing on high school completion are caused by pre-existing disadvantages o f the 
young women not by childbirth itself.
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where

Yu is the outcome if  unit i was exposed to the treatment 

Yio is the outcome if  unit i was not exposed to the treatment 

Rosenbaum and Rubin (1983) call assumption (1) ignorability o f  treatment (given 

observed covariates X) and assumption (1) plus (2) strong ignorability o f  treatment. The 

treatment effect o f  a randomly selected individual from the population is

(5.3) ATE = E(Yn - Y i0)

where A TE  is referred by Rosenbaum and Rubin (1983) as the average treatment effect. 

However, this effect has been criticized as not being relevant for practical use because it 

includes those who are not actually eligible for the training program (Wooldridge, 2002). 

For example, Heckman (1997) points out that millionaires should be excluded in 

computing the average effect o f a job-training program because o f their outliers’ effects. 

Therefore, the effect o f interest is the average treatment effect on the treated (ATT):

(5.4) r | r „  = E(Ya\T, = 1) -  E(YI0\T, = 1) = E (15. -  Ym\Tt = 1)

where r  is the treatment effect for the treated population. However, Yl() cannot be 

observed, since 7} = 1, which means that the unit is under the treatment and is the only 

outcome where treatment can be observed. Assumption (1) implies that conditional on 

observables X, Yu, and Yl0 are independent o f  treatment status, T. Therefore, the 

following equation is obtained:

(5.5) E(Yff|X„7; = 1) = E i Y ^ X ^  = 0) = E i Y ^ T ,  = j ) , j  = (0, 1).
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Essentially, when X  is partialed out, Yj is uncorrelated with T  even if  a correlation 

does exist. Therefore, the treatment effect o f  the treated (ATT) can be estimated as 

follows:

(5.6) r | r„  = E W h -Y ^ T , = 1) =£{£(}-|X „7; = l ) - £ ( l ' |x „ 7 ;  = o)|r, = 1}.

The following two implications in (5.5) are needed to derive (5.6) given (5.5).

(5.7) £(J),|7; = 1) =E( Y„\X„T, = 1) = EiY„\X,J] = 0)

(5.8) E(Ym% = 1) =E(Yla\X„T, =V) = = 0).

However, it is infeasible to estimate equation (5.6) with a large number o f  covariates 

because o f  the ‘curse o f  dimensionality’. The propensity score makes it feasible, which 

reduces large numbers o f  pre-treatment characteristics o f  each subject into a single-index 

variable and conditioning on this index is equivalent to conditioning on X. Therefore, for 

all X, assumptions (1) and (2) imply 

{(])„!',) ± 7-IpiX,)

and

0 < p r { r  = l |p ( ^ . ) } < l .

Estimation o f  equation (5.6), the average treatment effect o f the treated, therefore, can be 

obtained as follows:

(5.9) r | r „  =E{E{rn - Y m\Tl =l,p(.X ,)}}

(5.10) = E{E(Ya\T, -  K ,.(.v  - n . / M T i f / :  - 1}.

Equation (5.10) implies the distribution o f the covariates is the same for observations 

with the same propensity score.
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Implementing the propensity score matching method to get unbiased estimates 

requires two steps, which are detailed by Dehejia and Wahba (1998). First, the propensity 

score is estimated using a probit or a logit model.

K{t, = A-MW-G)
where ® denotes the standard normal density function. For the logistic cumulative 

distribution function, ® is replaced with A . h {X i ) is a specification that includes the set 

o f  covariates. According to Equation (5.10), observations with the same propensity score 

should have the same distribution o f covariates across the treated and controlled groups. 

To test whether there are significant differences in the distribution o f  covariates between 

two groups, the sample is divided into intervals based on the estimated propensity score. 

If  the test shows that the means o f  each covariate do not differ, then there is no 

statistically significant difference in the pre-intervention characteristics between groups; 

thus the specification is accepted. I f  the test fails for some blocks, then these blocks are 

divided into narrower blocks and checked for balance again within these finer blocks. I f  a 

covariate is not balanced for all blocks, then a more general specification o f  h (X i )

including higher-order terms and interactions o f  the covariates is attempted until the 

balancing hypothesis is satisfied.

The second step is to estimate the average treatment effect using the equation (5.10). 

Given the estimated propensity score, the stratification matching, the nearest neighbor 

matching, and the radius matching are used in this paper to obtain the average treatment 

effect. First, the stratification matching is used. W ithin each stratum, the mean difference 

in the wage between the treated and control units is calculated. Then the overall treatment 

effect is obtained by averaging these differences.
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However, there is a disadvantage when using the stratification method because it 

discards observations when either treated or control units are not matched. Therefore, the 

nearest neighbor matching method is used to circumvent this problem. Each treated unit 

is matched with the control unit that has the closest propensity score. Once each treated 

unit is matched with an untreated unit, the difference between the outcomes o f treated 

observations and the outcomes o f the paired unit is computed. The average treatment 

effect is averaged over all the pairs to get the overall treatment effect. The drawback o f 

the nearest neighbor match is that a treated unit will be paired with an untreated unit even 

if  they have very different propensity scores. Therefore, a matching method that requires 

the propensity scores between the treated unit and the untreated unit to be close enough is 

necessary. The Radius M atching method provides such a solution where the difference o f 

propensity scores between the treated unit and the matched controls m ust fall within a 

pre-determined radius.

6. Empirical Results

6.1. Descriptive statistics

Tables 2.2 to 2.4 present descriptive statistics for both explanatory variables and 

outcomes. Table 2.2 compares descriptive statistics for participants and non-participants. 

Analysis o f variance (ANOVA) is used to test whether treated and control units have the 

same pattern o f dispersion by comparing the means o f  independent variables. If  the 

means o f an explanatory variable do not differ significantly, then it is inferred that the 

independent variable does not have an effect on the dependent variable. Otherwise, it is 

concluded that the independent variable has an effect on the dependent variable. The F- 

values indicate that m ost explanatory variables are not significantly different between
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participants and non-participants. However, the variations o f ethnic indicators “Non- 

Black and Non-Hispanic (NBNH)”, “black,” and year dummy variable for 1997 between 

two groups are significant.

Table 2.3 reports the distribution o f school-to-work program participation by gender 

and ethnicity. First, the participation rate o f  the full sample in a school-to-work program 

is more than 70.95 percent. Females have a slightly higher participation rate o f 71.28 

percent than m ales’ 70.59 percent. The participation rate in school-based learning 

programs is higher than that in work-based programs. The participation rate in a career 

major program is the highest o f  the seven school-to-work programs. Second, non-black 

and non-Hispanic youths have the highest number o f  participants, while black youths 

have the highest participation rate o f  75.71 percent.
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T a ble  2.3 Sc h o o l -t o -W ork  Pro g ra m  Pa rticipa tio n  Rates by D em o g ra ph ic  Cha ra cteristics

Work-Based Activities School-Based Activities
Any

activities
Any

Work-
based

Internship/
apprenticeship

Job
Shadowing Mentoring

School-
Education
Enterprise

Any
School-
based

Career
Major

Coop-
Education

Tech
prep

Sample
Mean

Gender:
Male 972 630 230 345 180 193 795 643 310 295

1377

1518
Female

(70.59)
1082

(45.75)
768

(16.70)
261

(25.05)
444

(13.07)
236

(14.02)
266

(57.73)
837

(46.70)
712

(22.51)
299

(21.42)
223

(71.28) (50.59) (17.19) (29.25) (15.55) (17.52) (55.14) (46.90) (19.70) (14.69)
Ethnicity:
NBNH 1154 784 263 463 207 242 889 737 319 253

1657

671

543

Black
(69.64)

508
(47.31)

360
(15.87)

128
(27.94)

191
(12.49)

130
(14.60)

144
(53.65)

436
(44.48)

360
(19.25)

183
(15.27)

159

Hispanic
(75.71)

372
(53.65)

239
(19.08)

94
(28.46)

124
(19.37)

71
(21.46)

69
(64.98)

291
(53.65)

242
(27.27)

104
(23.70)

103
(68.51) (44.01) (17.31) (22.84) (13.08) (12.71) (53.59) (44.57) (19.15) (18.97)

Notes: The integer is the number of youths participating in each particular STW program and the number in parenthesis is the corresponding 
percentage of youths participating in each particular STW program.
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Table 2.4 compares the average wage o f  participants to non-participants by school-to- 

work program and by gender and ethnicity. First, there is a significant wage gap between 

male and female participants. Male participants have a higher wage by more than 12 

percent ((7.974-7.067)/7.067) than female participants. Second, female work-based 

school-to-work programs participants have slightly higher wages than female school- 

based programs participants, while the wage gap is almost the same for male participants. 

Third, a wage gap exists between participants and non-participants o f STW programs. 

Male participants have a 5.8 percent ((7.974-7.533)/7.533) higher wage than male non

participants, while this gap is smaller by only 1.9 percent for female participants and non

participants. Male internship or apprenticeship programs participants have the highest 

hourly wage, while female school-sponsored enterprise program participants have the 

lowest hourly wage. The wage gap between participants and non-participants o f 

internship or apprenticeship is the most significant. Particularly, the wage gap is more 

than 7.2 percent between male participants and non-participants, while the gap between 

female participants and non-participants is 4.4 percent. Participants have a higher wage 

than non-participants for most school-to-work programs. However, there are two 

exceptions. Female participants in school-sponsored enterprise program and technical 

preparation program have lower wages than non-participants.
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T a ble  2.4 H o u rly  Ra t e  of Pay  by  Sc h o o l -t o -W ork  Program  and  by  D em o g ra ph ic  C haracteristics

Work-Based Activities School-Based Activities
Any

activities
Any

Work- Internship/ Job
School-

Education
Any

School- Career Coop- Tech
Sample
Mean

based apprenticeship Shadowing Mentoring Enterprise based Major Education prep
Gender:
Male 7.974 8.047 8.309 7.944 8.073 8.146 8.046 8.015 8.139 7.943

1377(7.533) (7.674) (7.751) (7.811) (7.810) (7.795) (7.569) (7.695) (7.759) (7.817)
Female 7.067 7.087 7.282 7.110 7.226 6.888 7.038 7.102 7.181 6.924

1518(6.933) (6.968) (6.975) (6.994) (6.992) (7.058) (7.016) (6.963) (6.991) (7.046)
Ethnicity:
NBNH 7.560 7.561 7.756 7.512 7.636 7.645 7.614 7.619 7.854 7.804

1657(7.225) (7.366) (7.402) (7.437) (7.433) (7.426) (7.278) (7.329) (7.364) (7.396)
Black 7.208 7.248 7.337 7.156 7.397 6.975 7.178 7.102 7.254 7.026

671(7.150) (7.131) (7.160) (7.209) (7.145) (7.254) (7.223) (7.301) (7.171) (7.246)
Hispanic 7.670 7.793 8.293 7.790 7.743 7.422 7.753 7.876 7.714 7.394

543(7.279) (7.354) (7.391) (7.475) (7.517) (7.565) (7.308) (7.282) (7.507) (7.583)
Notes: Average hourly wages for non-participants are reported in parentheses. Average wage for males and females are $7,844 and $7,028 per hour, 
respectively.
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Table 2.4 also reports the wage by school-to-work programs and by ethnicities. First, 

non-black and non-Hispanic and Hispanic participants have 4.9 percent and 6.4 percent 

higher wages than the black participants. Second, non-black and non-Hispanic and 

Hispanic participants have 4.6 percent and 5.4 percent higher hourly wages than NBNH 

and Hispanic non-participants, while the black participants only earn 0.8 percent more 

than black non-participants. Third, non-black and non-Hispanic participants have a higher 

wage than non-participants for all school-to-work programs. However, only internship or 

apprenticeship, mentoring, and coop-education programs can make black participants 

earn a higher hourly wage than non-participants. Hispanic participants have lower wages 

in school-sponsored enterprise and technical preparation programs. Fourth, non-black and 

non-Hispanic participants o f  school-based activities earn more than participants o f 

worked-based activities, while black and Hispanic participants o f  worked-based programs 

have higher wages than participants o f  school-based programs.

6.2. Regression results

In this section, the regression results are reported. The basic specification o f the 

earnings function (5.1) is estimated without controlling for personal, family, and school 

characteristics. The only information controlled in this specification is whether youths 

participate in any school-to-work program. Since in the earnings specification, the 

logarithm o f wages is used, the coefficients can be interpreted as the proportionate effect 

o f a unit change in the relevant characteristics on wages. First, all school-to-work 

programs are combined together. If  youths participate in any school-to-work programs, 

then they will be treated as a participant o f school-to-work programs. It is expected that 

participants have a higher wage than non-participants. Then, the participants are divided
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into two categories, school-based learning and work-based learning. Finally, these two 

categories are broken into discrete school-to-work programs. In doing so, it is expected 

that particular programs have stronger effects on wages. The coefficients and robust 

standard errors are reported in the Table 2.5. First, the coefficient in the first column 

shows that school-to-work activities have positive effects on the wage; however, it is not 

statistically significant. Second, school-based programs have a positive 4.0 percent and 

statistically significant effect on wage versus non-participants, whereas the effects o f the 

work-based activities are weaker and insignificant. Third, the effects o f particular types 

o f school-to-work programs are examined. The results indicate that participants in 

mentoring activities earn 3.8 percent more than non-participants, while participants o f 

career major, coop-education, and technical preparation make 2.7 percent, 3.7 percent, 

and 3.0 percent more per hour than non-participants. As expected, some school-to-work 

programs have stronger effects on wages than others. It is notable that most school-to- 

work programs have positive effects on the wages, while the school-sponsored enterprise 

program has a negative effect on wages.
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T a b l e  2.5 R e g r e s s io n  Re s u l t s  o f  OLS

Any
activities

Work-Based Activities School-Based Activities

Any
Work-based

Internship/
apprenticeship

Job
Shadowing Mentoring

School-
Education
Enterprise

Any
School-
based

Career
Major

Coop-
Education

Tech
prep

OLS 0.027 0.017 0.037 0.002 0.038* -0.017 0.040** 0.027* 0.037* 0.030*
(no controls) (0.017) (0.016) (0.023) (0.019) (0.021) (0.024) (0.017) (0.016) (0.020) (0.018)
R2 0.0008 0.0004 0.001 0.0000 0.001 0.0002 0.002 0.001 0.001 0.001
OLS 0.033* 0.024 0.035 0.008 0.039* -0.0001 0.044*** 0.031* 0.046** 0.025
(full controls) (0.017) (0.016) (0.022) (0.019) (0.020) (0.023) (0.017) (0.016) (0.020) (0.019)
R2 0.052 0.051 0.051 0.051 0.051 0.051 0.053 0.052 0.052 0.051
Notes: Robust standard errors against heteroscedasticity are reported in parentheses. * significant at 10 percent level; at 5 percent level; at 1 
percent level. Models included missing dummy variables and an intercept.



To control for omitted variables, the OLS models are re-estimated with a full set o f  

independent variables. Results are reported in row 4 o f  Table 2.5. The R2 indicates a 

better fit than the OLS specification without covariates. The results in the first column 

show that youths participating in school-to-work programs have 3.3 percent higher wages 

than non-participants. It is notable that the effect becomes statistically significant at the 

10 percent level. However, the effect o f  participation in work-based activities is still not 

significant although the coefficient is positive. Within the category o f  work-based 

learning, participation in mentoring activities still has a positive 3.9 percent effect on 

wages and is significant at the 10 percent level. There are several exceptions when 

compared to the estimates o f OLS without covariates. The effect o f participation in 

school-based activities on wages increases to 4.4 percent and is significant at the 1 

percent level. The magnitudes o f  effects o f participation in career and coop-education 

programs on wages increase to 3.1 percent and 4.6 percent, respectively. The program o f 

technical preparation loses its significance level, while the effect o f the coop-education 

program increases the significance level to 5 percent.

The coefficients on the other explanatory variables generally conform to the prior 

expectations (Tables 2.1, 2.2, and 2.3 in Appendix). Males earn an hourly wage by 10 

percentage points higher than females. However, youths who residing in the south have 

lower wages by an approximate 9 percentage points. In addition, the wages are adversely 

affected by “age”, “year 1998”, and “the county unemployment rate.”

However, OLS estimates could be biased because participants o f  any school-to-work 

activities may have self-selected into the program and their participation may be 

correlated with unobservable characteristics. Therefore, the propensity score matching
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method is applied to reduce this bias by controlling for the existence o f the confounding 

factors.

A  logit m odel is used to estimate the propensity score for the participation in school- 

to-work programs. The logit specification is the same as the OLS specification in that it 

includes the covariates o f personal, family, school, and location characteristics. Figure

2.1 compares the number o f  treatment and control units within each block defined on the 

estimated propensity score for the participants and non-participants o f  school-to-work 

programs. The figure does not include the control units whose estimated propensity score 

is less than the minimum or more than the maximum for the treatment units. Figure 2.1 

indicates that there are five blocks for the treatment “participate in any school-to-work 

programs” and within each block there is a good overlap in the estimated propensity 

score between the treatment and control group. Particularly, in block 1 there are 78 

treatment units and 52 untreated units with an estimated propensity score o f  0.4. In blocks 

2, 3, and 4, there are 698 and 370, 1115 and 383, and 163 and 33 treated and control units 

with estimated propensity scores o f 0.6, 0.7, and 0.8, respectively. This overlap is 

necessary to guarantee that differences can be found if  they exist. Figure 2.2 presents the 

comparison between the participants and non-participants o f school-based activities. 

There is a significant overlap between the treatment and the control units. Figure 2.3 

plots the histogram for the work-based activities participants and non-participants. 

Overall, for most bins there are sufficient numbers o f  comparison units.
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a n y  W o r k -b a s e d  S c h o o l -t o -W o r k  P r o g r a m s

Stratification, nearest neighbor matching, and radius matching estimators are used to 

examine the average treatment effects o f participation in school-to-work programs on 

wages. Table 2.6  reports the propensity score estimates o f the effects. First, all school-to- 

work programs are combined together. The stratification estimator indicates that 

participation in any school-to-work program significantly raises the hourly wage by 3.2 

percent. The nearest neighbor matching method shows a positive effect o f 4.6 percent, 

which is significant at the 10 percent level. The estimates are also statistically significant 

for the radius matching methods. The effect is 5.8 percent at the 0.0001 (7 <0.0001) level, 

while the effects are 4.5 and 4.6 percent for both radius methods with 7 <0.0005 and 7 

<0.001. Therefore, participation increases wages by 3.2  to 5.8 percent per hour than non

participation. The magnitudes are larger than those obtained by  OLS. Next, school-to- 

work programs are divided into work-based and school-based activities. In column 2, the
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results from stratification and matching estimators indicate that work-based activities 

have effects similar to OLS in terms o f magnitudes, though they are statistically 

insignificant. However, school-based activities have significantly positive effects on 

wages. For the stratification estimator, participation increases wages by 4.0 percent. The 

nearest neighbor matching method gives a smaller 2.9 percent positive effect; however, it 

is insignificant. For the radius matching methods with 7 < 0.0005 and 7 < 0.001, the 

magnitudes increase to 5.2 percent and 5.2 percent, respectively, which are consistent 

with the estimates o f  OLS with covariates. Finally, the propensity score method is used to 

examine the effects o f  particular types o f  school-to-work programs. W ithin the category 

o f  work-based activities, stratification, nearest neighbor matching, and radius matching 

estimators consistently indicate that mentoring activity significantly raises wages by  3.9 

to 7.7 percentage points per hour, which implies that it is an effective program in 

preparing the students for first jobs in high-wage careers. The estimates o f nearest 

matching show that internship or apprenticeship activity has a significant positive effect 

on wages. The magnitude implies that participants have 5.7 percent higher hourly wages 

than non-participants. However, the estimates o f  stratification and radius matching do not 

support that participation in these activities has significantly positive effect on wages. It 

is notable that participation in school-sponsored enterprise activities has a negative effect 

on wages for radius matching and stratification methods, respectively, although the 

magnitudes are very small and insignificant. W ithin the category o f  school-based 

activities, the stratification estimate indicates that cooperative education program 

participation has a 3.8 percent causal effect on wages, which is significant at 10 percent 

level. Although the nearest matching estimate does not produce a significant causal effect
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o f cooperative education participation, it consistently shows a 3.9 percent effect on 

wages. Three different levels o f  the radius matching estimators consistently show a 

positive effect o f  cooperative education participation on wages. For radius method with 7 

< 0.0001, the effect o f  participation in cooperative education is 7.7 percent, which is 

significant at 10 percent level. For radius method with 7 < 0.0005 and 7 < 0.001, 

cooperative education participation significantly increases wages by 4.4 and 4.3 percent, 

respectively.
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T able 2.6 Pr o pen sity  Score E stim ates of the Effect  of the  participatio n  on  Ho u rly  W age  Ra te

Work-Based Activities School-Based Activities
Any

activities Any
Work-based

Internship/
apprenticeship

Job
Shadowing Mentoring

School-
Education
Enterprise

Any
School-
based

Career
Major

Coop-
Education

Tech
prep

Stratification 0.032*
(0.019)

0.019
(0.016)

0.032
(0.025)

0.005
(0.021)

0.042**
(0.021)

-0.007
(0.022)

0.040**
(0.017)

0.027
(0.017)

0.038*
(0.023)

0.024
(0.020)

Matching:

Nearest Matching 0.046* 0.012 0.057* 0.004 0.077* 0.013 0.029 0.045** 0.039 -0.013
(0.027) (0.024) (0.031) (0.027) (0.040) (0.038) (0.025) (0.022) (0.036) (0.038)

Radius: <5<0.0001 0.058** 0.045 0.034 0.012 0.039 -0.004 0.017 0.042 0.077* 0.023
(0.029) (0.040) (0.038) (0.039) (0.041) (0.040) (0.036) (0.041) (0.042) (0.043)

Radius: 50.0005 0.045* 0.026 0.041 0.003 0.048* -0.003 0.052** 0.034 0.044** 0.029
(0.027) (0.018) (0.028) (0.025) (0.027) (0.029) (0.023) (0.023) (0.021) (0.024)

Radius: 50.001 0.046** 0.027 0.037 0.006 0.039* -0.001 0.052** 0.027 0.043** 0.027
(0.020) (0.018) (0.027) (0.020) (0.021) (0.025) (0.022) (0.023) (0.024) (0.021)

Notes: Bootstrapping standard errors are reported in the parentheses. * denotes 10 percent significance level, ** at 5 percent significant level, and 
*** at 1 percent significant level. Propensity scores are estimated using the logit model with the following specification: Pr = F(STW, age, age2, 
male, white, black, Hispanic, grade, AFQT, two dummies for household relationship, three dummies for region, MSA, household income, four 
dummies for parental education,, two dummies indicating whether parents have income, household size, # of children under age 6, # of children 
between age 6 and 18, school size, student/teacher ratio, unemployment rate, and missing dummy variables).
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To determine whether there are gender differences in effects o f  participation in 

school-to-work programs, the full sample is divided by gender. Table 2.7 presents the 

propensity score estimates o f  the effect. Estimates o f  stratification method indicate that 

male participants o f any work-based or school-based activities earn more than 6 

percentage points than male non-participants per hour, while female participants o f any 

school-to-work activities have a higher hourly wage by 3.9 percent than female non

participants. However, the estimates o f nearest matching and radius matching do not 

suggest that there are significant gender differences on the effects o f  participation o f  

school-to-work activities because results are insignificant at 10 percent level.

Overall, stratification and matching methods yield estimates that are consistent in 

terms o f direction and magnitude with those o f  OLS with a full set o f  covariates. The fact 

that similar results obtain from different econometric techniques supports that 

participation in school-to-work programs has a significantly positive effect ranging from

3.2 percent to 5.8 percent on wages. School-based learning, especially cooperative 

education program, makes youths earn 3.8 to 7.7 percent more per hour. However, the 

effects o f participation on wages are weaker and insignificant for work-based activities 

except for the mentoring program.
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T a b l e  2.7 P r o p e n s it y  Sc o r e  E st im a t e s  o f  t h e  E ff e c t  o f  t h e  p a r t ic ip a t io n  o n  H o u r l y  W a g e  s B y  G e n d e r

Male Female
Any Any Any Any

Any Work-Based School-Based Any Work-Based School-Based
Activities Activities Activities Activities Activities Activities

Stratification 0.019
(0.022)

0.063**
(0.027)

0.065“
(0.025)

0.039*
(0.023)

0.026
(0.021)

0.019
(0.025)

Matching:
0.034 0.006 0.001 0.050 0.032 0.023Nearest Matching

(0.034) (0.037) (0.036) (0.035) (0.029) (0.034)
Radius: 5<0.0001 0.020 0.045 0.079 0.116 0.024 0.024

(0.073) (0.084) (0.093) (0.089) (0.062) (0.074)
Radius: 5<0.0005 0.034 0.019 0.039 0.028 0.035 0.035

(0.035) (0.040) (0.040) (0.043) (0.035) (0.029)
Radius: 5<0.001 0.032 0.013 0.039 0.039 0.026 0.026

(0.030) (0.035) (0.037) (0.031) (0.026) (0.028)
Notes: Bootstrapping standard errors are reported in the parentheses. * denotes 10 percent significance level, ** at 5 
percent significant level, and *** at 1 percent significant level. Propensity score are estimated using the logit model 
with the following specification: Pr = F(STW, age, age2, white, black, Hispanic, grade, AFQT, two dummies for 
household relationship, three dummies for region, MSA, household income, four dummies for parental education,, 
two dummies indicating whether parents have income, household size, # of children under age 6, # of children 
between age 6 and 18, school size, student/teacher ratio, unemployment rate, and missing dummy variables).
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7. Conclusion

School-to-work programs are designed to facilitate the transfer o f  high school students to 

a career by  providing hands-on experience in a professional work environment. However, 

there has been little academic work on their effectiveness. This paper seeks to fill this gap 

by analyzing the effects o f  participation in the school-to-work program on the hourly 

wage in the first primary job immediately after high school graduation.

The results from the OLS specification without covariates suggest that participation 

in any school-to-work programs does positively affect wages o f  youths, but the estimate 

is statistically insignificant. When the program is divided into school-based and work- 

based activities, the estimates show that participation in school-based programs increase 

youths’ wages by 4.0 percent. W ithin the category o f  school-based activities, 

participation in career major, coop-education, and tech preparation programs have 

statistically significant positive effects on wages. W ithin the category o f  work-based 

programs, only participation in the mentoring activities has any statistically significant 

effect; it increases wages o f  youths by 3.8 percent.

However, the estimates from the basic model m ay be biased due to omitted variables 

and self-selection. I f  participation in school-to-work programs is not exogenous, then 

OLS estimates will be biased. Results from OLS with a full set o f  pre-intervention 

variables included largely confirm the findings derived from simple OLS estimates. 

There are two exceptions. First, participation in any school-to-work program increases 

wages by a statistically significant 3.3 percent. Second, within the category o f school- 

based activities, only career and coop-education programs significantly affect wages 

positively, whereas tech prep activities become statistically insignificant. The estimates
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also show that the magnitudes o f the impacts are slightly larger than those o f  the basic 

OLS specification.

If  treatment and control groups are dissimilar in pre-treatment characteristics, then it 

is difficult to estimate the effect o f school-to-work programs because o f  observable 

characteristics not controlled for in OLS above. The propensity score matching method 

provides a w ay to control the differences o f  pre-intervention variables between treatment 

and control units. The results estimated by stratification, nearest neighbor matching, and 

radius matching methods reinforce that (1) participation in the school-to-work programs 

has a positive effect ranging from 3.2 percent to 5.8 percent on wages; (2) school-based 

programs are more efficient in increasing the hourly wage than work-based activities 

because the estimates are not only more significant but also they have larger magnitudes; 

(3) the effects o f particular types o f STW program on wages are not equal. In particular, 

the coop-education and mentoring activities are the most effective raising the wage by 3.8 

to 7.7 and 3.9 to 7.7 percentage points per hour, respectively. These findings are useful 

for policy makers because they support the development and implementation o f school- 

to-work programs. On the other hand, some o f the school-to-work programs do not affect 

wages; therefore, the limited funds could be relocated to focus exclusively on those 

programs that are effective.
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APPENDIX

T a b le  1.1 R e s u lts  o f  OLS e s t im a tio n

Variable Model (1) Model (2) Model (3)
OLS OLS OLS with Covariates

Continuous Allowance -65.498* (6.971) — — — —

Low allowance — — -133.85 (5.46) -66.627* (5.242)
Medium Allowance — — -109.83 (7.41) -68.690* (6.958)
High allowance — — -73.46 (8.43) -74.443* (7.895)
Age — — — — 89.89 l f (2.009)
Male — — — — 42.665* (4.946)
Black — — — — 25.156 (22.318)
NBNH — — — — 68.296* (21.958)
Hispanic — — — — 29.143 22.470)
Grade — — — — -1.092 (1.251)
Height — — — — 0.657 (0.628)
AFQT — — — — 5.415* (2.374)
No household income — — — — -20.161* (8.658)
Low Household income — — — — 5.334 (12.508)
Middle household income — — — — -6.392 (12.258)
High household income — — — — 10.641 (13.335)
Mother completed high school — — — — 7.927 (6.021)
Mother completed college — — — — -14.893 (7.254)
Father completed high school — — — — 5.958 (5.789)
Father completed college — — — — -0.976* (7.471)
Have both parents — — — — -2.539 (9.559)
Have single parent — — — — -14.987 (9.737)
Siblings# between age 6 & 18 — — — — -6.963* (1.936)
Siblings# under age 6 —

—
— — 5.413 (4.711)

Mother has income — — — — -32.780 (6.057)
Father has income — — — — 1.472* (5.367)
South — — — — -45.743* (5.782)
North-east — — — — -33.954* (6.774)
West — — — — -38.984* (6.667)
MSA — — — — -9.793* (5.580)
County unemployment rate — — — — -0.518* (0.094)
R2 0.004 0.031 0.164
Notes: There are 22,506 person-year observations. Standard errors are in parentheses. * 
significant at 10 percent level;* at 5 percent level; 1 at 1 percent level. Models included missing 
dummy variables and an intercept.
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T a b l e  1.2 Re su l t s  o f  F ix e d  E ffe c t s  M o d els  E st im a t io n

Variable
Model (4) 

Individual Fixed 
Effects

Model (5) 
Siblings Fixed Effects

Model (6) 
Individual Differenced 

Sibling Effects
Low allowance -45.195* (5.532) -39.385* (8.770) -30.787* (15.702)
Medium Allowance -69.450* (7.451) -59.252t (12.290) -64.012* (26.525)
High allowance -73.162f (7.895) -78.678t (15.347) -78.449* (33.358)
Age 106.958* (2.432) 105.729* (3.489) 110.781* (5.045)
Male — — 56.790* (10.583) 51.262* (12.095)
Black — — -118.341 (138.753) -87.068 (152.573)
NBNH — — -46.179 (124.336) 2.225 (140.874)
Hispanic — — -80.341 (132.638) 9.660 (150.247)
Grade -0.729 (1.256) -0.167 (2.010) -3.627 (3.027)
Height

■F-ooi (1.016) -3.281* (1.294) -3.307* (1.689)
AFQT — — 22.239* (5.772) 20.142* (6.950)
No household income -44.412* (9.169) -39.219* (14.986) -34.668 (46.043)
Low Household income 34.859+ (12.745) 14.979 (21.576) -67.554 (87.235)
Middle household income -18.355 (12.715) -24.927 (21.607) -100.970 (89.027)
High household income -1.879 (13.754) -8.005 (23.772) 97.914 (105.320)
Mother completed high school — — -34.506 (60.506) -57.979 (67.694)
Mother completed college — — -88.000 (89.763) -29.398 (101.341)
Father completed high school — — 158.746* (65.305) 139.046± (73.750)
Father completed college — — 25.924 (81.773) 37.181 (93.922)
Have both parents 18.700 (15.958) 0.042 (22.406) -3.913 (39.226)
Have single parent -3.497 (15.401) -28.359 (22.106) -20.686 (40.716)
Siblings# between age 6 & 18 -20.209t (3.233) -15.394* (4.615) -27.580* (12.524)
Siblings# under age 6 -5.739 (6.579) -9.447 (10.911) -92.403* (40.694)
Mother has income -32.316* (6.729) -41.562* (10.601) -38.460* (17.587)
Father has income -53.668* (6.810) -38.172* (10.844) -80.256* (17.381)
South -32.481 (32.447) -26.339 (61.873) -401.040* (148.365)
North-east -12.769 (51.303) -12.405 (99.501) 33.608 (236.468)
West -31.100 (37.692) 101.653 (66.010) -176.103 (173.053)
MSA 6.190 (21.357) 51.172 (33.677) 294.858* (93.991)
County unemployment rate -0.223* (0.104) -0.397* (0.176) -0.150 (1.747)
Number of Observations 22,506 9,263 9,263
R2 0.134 0.118 0.054
Notes: Robust Standard errors are in parentheses. ± significant at 10 percent level; ^"at 5 percent level;T at 1 
percent level. Models included missing dummy variables and an intercept.
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T a b l e  1.3 R e su l t s  o f  R a n d o m  E f fe c t s  M o d e l s  Es t im a t io n

Variable Full Sample Siblings Sample
Low allowance -56.574* (5.090) -49.430* (8.552)
Medium Allowance -71.413t (6.684) -59.058* (11.482)
High allowance -78.052t (7.613) -78.275* (13.995)
Age 99.640* (1.984) 100.119* (3.164)
Male 53.361* (6.979) 48.353* (8.653)
Black 23.945 (33.551) 5.023 (47.434)
NBNH 72.537* (33.033) 66.316 (46.476)
Hispanic 20.768 (33.747) 6.694 (47.713)
Grade -1.104 (1.137) -0.303 (1.912)
Height -1.634* (0.731) -0.640 (1.075)
AFQT 8.106* (3.459) 11.191* (4.269)
No household income -34.640* (7.961) -31.049* (13.512)
Low Household income 20.731* (11.283) 18.412 (19.802)
Middle household income -10.180 (11.175) -10.632 (19.659)
High household income 5.251 (12.103) 7.588 (21.610)
Mother completed high school 9.368 (8.630) 0.373 (13.354)
Mother completed college 3.634 (11.217) -22.304 (17.169)
Father completed high school 14.137 (9.045) 19.964 (13.895)
Father completed college -10.850 (10.861) -12.127 (16.670)
Have both parents 5.535 (11.053) -8.348 (17.149)
Have single parent -14.279 (11.074) -24.089 (17.398)
Number of siblings between age 6 & 18 -12.986* (2.236) -8.050* (3.473)
Number of siblings under 6 0.600 (5.023) 1.550 (8.478)
Mother has income -15.517* (5.470) -18.731* (8.999)
Father has income -48.636* (5.811) -40.998* (9.786)
South -51.560* (8.379) -44.968* (12.917)
North-east -42.304* (9.920) -35.317* (15.224)
West -45.894* (9.633) -19.887 (14.982)
MSA -6.870 (7.860) -2.511 (12.135)
County unemployment rate -0.352* (0.091) -0.464* (0.152)
Number of Observations 22,506 9,263
R2 0.161 0.164
Prob>Chi2 0.000 0.000
Chi2(25) 192.99 111.31
Notes: Standard errors are in parentheses. 1 significant at 10 percent level; * at 5 percent level;* 
at 1 percent level. Models included missing dummy variables and an intercept.
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T a b l e  1.4 Re s u l t s  o f  P r o b it  M o d els  E st im a t io n

Variable Probit Probit Probit with 
Covariates

Allowance -0.226* (0.027) — — — —
Low allowance — — -0.628* (0.023) -0.340* (0.026)
Medium Allowance — — -0.428t (0.030) -0.252t (0.034)
High allowance — — -0.233* (0.033) -0.286* (0.036)
Age — — — — 0.523* (0.010)
Male — — — — 0.101* (0.025)
Black — — — — 0.158 (0.109)
NBNH — — — — 0.374* (0.107)
Hispanic — — — — 0.142 (0.110)
Grade — — — — -0.008 (0.006)
Height — — — — 0.017* (0.003)
AFQT — — — — 0.065* (0.011)
No household income — — — — 0.052 (0.044)
Low Household income — — — — -0.001 (0.066)
Middle household income — — — — -0.042 (0.064)
High household income — — — — -0.040 (0.069)
Mother completed high school — — — — -0.026 (0.027)
Mother completed college — — — — 0.032 (0.035)
Father completed high school — — — — 0.047± (0.028)
Father completed college —  — — — 0.033 (0.034)
Have both parents — — — — -0.093* (0.045)
Have single parent — — — — -0.119* (0.046)
Siblings# between age 6 & 18 — — — — 0.003 (0.009)
Siblings# under age 6 — — — — 0.003 (0.024)
Mother has income — — — — 0.190* (0.024)
Father has income —  — — — 0.113* (0.029)
South — — — — -0.253* (0.027)
North-east — — — — -0.029 (0.032)
West — — — — ©I (0.031)
MSA —  — — — 0.012 (0.026)
County unemployment rate —  — — — -0.003* (0.000)
Log-likelihood -14126.042 -13722.712 -10746.853
Notes: There are 22,506 person-year observations. Standard errors are in parentheses. ± 
significant at 10 percent level; * at 5 percent level; * at 1 percent level. Models included missing 
dummy variables and an intercept.
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T a b l e  1.5 R e su l t s  o f  F ix e d  E ffec ts  Lo g it  M o d e l s  E st im a t io n

Variable Full Sample Siblings Sample
Low allowance -0.312f (0.103) -0.586f (0.109)
Medium Allowance -0.187 (0.127) -0.511+ (0.137)
High allowance -0.529^ (0.137) -0.522t (0.158)
Age 1.654f (0.046) 1.262t (0.042)
Male — — o O o —

(•

(0.117)
Black — — 0.279 (1.271)
NBNH — — 0.490 (1.184)
Hispanic — — 0.239 (1.273)
Grade 0.0002 (0.020) -0.002 (0.021)
Height -0.002 (0.023) 0.012 (0.015)
AFQT 0.120 (0.059)
No household income -0.507f (0.164) -0.103 (0.171)
Low Household income 0.466* (0.241) 0.094 (0.238)
Middle household income 0.113 (0.245) 0.032 (0.235)
High household income -0.092 (0.268) -0.187 (0.259)
Mother completed high school — — -0.180 (0.572)
Mother completed college — — -0.425 (0.856)
Father completed high school — — 1.749t (0.606)
Father completed college — — -0.214 (0.750)
Have both parents 0.321 (0.281) -0.176 (0.253)
Have single parent 0.341 (0.270) -0.261 (0.248)
Number of siblings between age 6 & 18 0.116* (0.058) -0.025 (0.049)
Number of siblings under age 6 0.078 (0.127) -0.084 (0.121)
Mother has income 0.428f (0.120) 0.175 (0.122)
Father has income 0.416f (0.120) 0.313 (0.126)
South -0.324 (0.602) 0.001 (0.683)
North-east -3.329t (1.124) -0.915 (1.266)
West -0.136 (0.737) 0.040 (0.683)
MSA -0.637 (0.390) 0.615 (0.327)
County unemployment rate -0.003 (0.002) -0.004 (0.002)
Number of Observations 12,327 7,523
log-likelihood -1840.346 -1777.222
Notes: Standard errors are in parentheses. * significant at 10 percent level; 1 at 5 percent level; 
f at 1 percent level. Models included missing dummy variables and an intercept.
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T a b l e  1.6 R e su l t s  o f  R a n d o m  E ffec ts  Pr o b it  M o d e l s  E s t im a t io n

Variable Full Sample Siblings Sample
Low allowance -0.659* (0.032) -0.686* (0.051)
Medium Allowance -0.568* (0.041) -0.527* (0.065)
High allowance -0.37 l f (0.044) -0.357* (0.076)
Age — — — —

Male 0.232t (0.029) 0.256* (0.046)
Black 0.224 (0.157) 0.343 (0.239)
NBNH 0.333* (0.154) 0.482* (0.234)
Hispanic 0.115 (0.158) 0.190 (0.240)
Grade -0.008 (0.007) -0.006 (0.011)
Height — — — —

AFQT 0.148* (0.016) 0.178* (0.025)
No household income 0.245* (0.050) 0.250* (0.078)
Low Household income 0.121 (0.074) 0.145 (0.115)
Middle household income -0.047 (0.073) 0.061 (0.114)
High household income -0.045 (0.078) 0.067 (0.123)
Mother completed high school -0.081* (0.039) -0.187* (0.065)
Mother completed college -0.005 (0.051) -0.098 (0.082)
Father completed high school 0.015 (0.041) 0.059 (0.067)
Father completed college 0.010 (0.049) 0.054 (0.080)
Have both parents -0.315* (0.059) -0.298* (0.092)
Have single parent -0.279* (0.060) -0.287* (0.094)
Number of siblings between age 6 & 18 -0.177* (0.012) -0.197* (0.019)
Number of siblings under age 6 -0.019 (0.030) 0.062 (0.045)
Mother has income 0.509* (0.031) 0.442* (0.048)
Father has income 0.642* (0.034) 0.641* (0.053)
South -0.290* (0.039) -0.233* (0.062)
North-east -0.081* (0.045) 0.048 (0.072)
West -0.183* (0.045) 0.023 (0.072)
MSA 0.022 (0.038) 0.016 (0.059)
County unemployment rate 0.000 (0.001) 0.000 (0.001)
Number of Observations 22,506 9,263
log-likelihood -11,962.811 -4908.7807
Chi2(23) 674.03 273.40
Prob>Chi2 0.0000 0.0000
Notes: Standard errors are in parentheses. * significant at 10 percent level; * at 5 percent level;* 
at 1 percent level. Models included missing dummy variables and an intercept.
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T a b l e  2 .1 O L S  E s t im a t io n  R e s u l t s  o n  t h e  C o n t r o l  V a r ia b l e s  b y  a n y  S c h o o l - t o -
w o r k  P r o g r a m

(1) Any Activities (2) Work-based 
Activities

(3) School-based 
Activities

Participation in (1), (2), or (3) 0.033* (0.017) 0.024 (0.016) 0.044’** (0.017)
Age -0.630* (0.342) -0.633* (0.341) -0.617* (0.341)
Age2 0.018* (0.010) 0.018* (0.010) 0.017* (0.010)
Male 0.108*** (0.017) 0.109*** (0.017) 0.107*** (0.017)
White -0.044 (0.076) -0.045 (0.076) -0.043 (0.075)
Black -0.035 (0.077) -0.035 (0.077) -0.036 (0.076)
Hispanic -0.001 (0.076) -0.001 (0.077) 0.001 (0.075)
GPA in 8th grade 0.007 (0.007) 0.007 (0.007) 0.008 (0.007)
AFQT 0.006 (0.009) 0.006 (0.009) 0.006 (0.009)
Living with both parents 0.018 (0.026) 0.019 (0.025) 0.017 (0.025)
Living with single parent 0.001 (0.029) 0.002 (0.029) 0.001 (0.029)
Living in the west 0.032 (0.027) 0.031 (0.027) 0.033 (0.027)
Living in the south -0.090*** (0.020) -0.090’** (0.020) -0.089*** (0.020)
Living in the northeast -0.003 (0.024) -0.003 (0.024) -0.004 (0.024)
MSA 0.015 (0.023) 0.016 (0.023) 0.015 (0.023)
Gross household income 
Mother w/ college or higher

0.000 (0.000) 0.000 (0.000) 0.000 (0.000)

degree -0.048 (0.030) -0.048 (0.030) -0.046 (0.030)
Mother w/ high school degree 
Father w/ college or higher

-0.038* (0.023) -0.037 (0.023) -0.038 (0.023)

degree 0.022 (0.028) 0.022 (0.028) 0.022 (0.028)
Father w/ high school degree 0.030 (0.026) 0.030 (0.026) 0.030 (0.026)
Father has income -0.027 (0.022) -0.028 (0.022) -0.027 (0.022)
Mother has income 0.022 (0.023) 0.022 (0.023) 0.022 (0.023)
Household size
# of household members under

-0.012 (0.009) -0.012 (0.009) -0.011 (0.008)

age 6
# of household members at age

0.014 (0.024) 0.014 (0.024) 0.015 (0.023)

6-18 0.012 (0.011) 0.012 (0.011) 0.012 (0.011)
School size -0.002 (0.010) -0.002 (0.010) -0.004 (0.010)
Student-teacher ratio 0.014 (0.010) 0.014 (0.010) 0.014 (0.010)
Year 1997 -0.092 (0.078) -0.100 (0.078) -0.091 (0.079)
Year 1998 -0.049** (0.022) -0.049** (0.022) -0.050** (0.022)
Year 1999 -0.031 (0.021) -0.031 (0.021) -0.032 (0.022)
County unemployment rate -0.002*** (0.000) -0.002*’* (0.000) -0.002*** (0.000)
R2 0.052 0.051 0.053
Notes: Robust standard errors are in parentheses. * significant at 10 percent level; ** at 5 percent 
level; *** at 1 percent level. Models included missing dummy variables and an intercept.
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T a b l e  2.2 OLS E s t im a t io n  R e s u l t s  o n  t h e  C o n t r o l  V a r ia b l e s  b y  S c h o o l - b a s e d

A c t iv it ie s

Career Major Coop Education Tech Prep
Participation in School-based 
Activities 0.031* 0.016 0.046** 0.020 0.025 0.019
Age -0.625* 0.341 -0.632* 0.344 -0.639* 0.342
Age2 0.018* 0.010 0.018* 0.010 0.018* 0.010
Male 0.108*** 0.017 0.107*** 0.017 0.106*’* 0.017
White -0.042 0.075 -0.051 0.075 -0.050 0.075
Black -0.033 0.077 -0.041 0.076 -0.039 0.077
Hispanic 0.001 0.076 -0.007 0.075 -0.007 0.076
GPA in 8th grade 0.007 0.007 0.008 0.007 0.008 0.007
AFQT 0.006 0.009 0.006 0.009 0.006 0.009
Living with both parents 0.019 0.025 0.019 0.025 0.019 0.025
Living with a single parent 0.002 0.029 -0.001 0.029 0.002 0.029
Living in the west 0.033 0.027 0.033 0.027 0.032 0.027
Living in the south -0.089*** 0.020 -0.091*** 0.020 -0.091*** 0.020
Living in the northeast -0.004 0.024 -0.004 0.024 -0.004 0.024
MSA 0.015 0.023 0.014 0.023 0.015 0.023
Gross household income 0.000 0.000 0.000 0.000 0.000 0.000
Mother with a college or a 
higher degree -0.047 0.030 -0.047 0.030 -0.045 0.030
Mother w/ a high school degree -0.038 0.023 -0.037 0.023 -0.037 0.023
Father with a college or a higher 
degree 0.023 0.028 0.023 0.028 0.022 0.028
Father w/ a high school degree 0.031 0.026 0.031 0.026 0.031 0.026
Father has income -0.026 0.023 -0.029 0.022 -0.027 0.022
Mother has income 0.022 0.023 0.022 0.023 0.022 0.023
Household size -0.012 0.009 -0.012 0.009 -0.012 0.009
# of household members under 
age 6 0.014 0.024 0.015 0.024 0.013 0.024
# of household members at age 
6-18 0.012 0.011 0.011 0.011 0.012 0.011
School size -0.003 0.010 -0.003 0.010 -0.002 0.010
Student-teacher ratio 0.013 0.010 0.014 0.010 0.013 0.010
Year 1997 -0.094 0.079 -0.091 0.079 -0.100 0.079
Year 1998 -0.050** 0.022 -0.049** 0.022 -0.049** 0.022
Year 1999 -0.031 0.022 -0.032 0.022 -0.030 0.021
County unemployment rate -0.002*** 0.000 -0.002**’ 0.000 -0.002*** 0.000
R2 0.052 0.052 0.051
Notes: Robust standard errors are in parentheses. * significant at 10 percent level; ** at 5 percent 
level; *** at 1 percent level. Models included missing dummy variables and an intercept.
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T a b l e  2 .3  O L S  E s t im a t io n  R e s u l t s  o n  t h e  C o n t r o l  V a r ia b l e s  b y  W o r k e d - b a s e d  A c t iv it ie s

Internship/
Apprenticeship Job Shadowing Mentoring School-Enterprise

Enterprise
Participation in
Work-based
Activities
Age
Age2
Male
White
Black
Hispanic
GPA in 8th grade
AFQT
Living with both 
parents
Living with a single 
parent
Living in the west 
Living in the south 
Living in the 
northeast 
MSA
Gross household 
income
Mother with a college 
or a higher degree 
Mother with a high 
school degree 
Father with a college 
or a higher degree 
Father with a high 
school degree 
Father has income 
Mother has income 
Household size
# o f household 
members under age 6
# of household 
members at age 6-18 
School size 
Student-teacher ratio 
Year 1997
Year 1998 
Year 1999 
County
unemployment rate 
R2

0.035 (0.022) 0.008 (0.019) 0.039* (0.020) -0.0001 (0.023)

-0.620* (0.341) -0.636* (0.342) -0.635* (0.342) -0.636* (0.342)
0.017* (0.010) 0.018* (0.010) 0.018* (0.010) 0.018* (0.010)

0.108*** (0.017) 0.108*** (0.017) 0.109*** (0.017) 0.108* (0.017)
-0.045 (0.075) -0.047 (0.076) -0.040 (0.075) -0.049 (0.076)
-0.034 (0.077) -0.035 (0.077) -0.031 (0.077) -0.036 (0.077)
-0.002 (0.076) -0.004 (0.076) 0.003 (0.076) -0.005 (0.076)
0.007 (0.007) 0.008 (0.007) 0.007 (0.007) 0.008 (0.007)
0.006 (0.009) 0.006 (0.009) 0.006 (0.009) 0.006 (0.009)

0.019 (0.025) 0.020 (0.025) 0.019 (0.025) 0.020 (0.025)

0.002 (0.029) 0.002 (0.029) 0.002 (0.029) 0.002 (0.029)

0.031 (0.027) 0.031 (0.028) 0.030 (0.027) 0.031 (0.027)
-0.091*** (0.020) -0.091*** (0.020) -0.090*** (0.020) -0.091* (0.020)

-0.004 (0.024) -0.003 (0.025) -0.005 (0.024) -0.004 (0.024)

0.015 (0.023) 0.016 (0.023) 0.016 (0.023) 0.015 (0.023)

0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000)

-0.047 (0.030) -0.046 (0.030) -0.047 (0.030) -0.046 (0.030)

-0.036 (0.023) -0.037 (0.023) -0.038 (0.023) -0.037 (0.023)

0.022 (0.028) 0.022 (0.028) 0.022 (0.028) 0.022 (0.029)

0.030 (0.026) 0.031 (0.026) 0.030 (0.026) 0.031 (0.026)

-0.027 (0.022) -0.027 (0.022) -0.027 (0.022) -0.027 (0.022)
0.021 (0.024) 0.022 (0.023) 0.021 (0.023) 0.022 (0.023)

-0.012 (0.009) -0.012 (0.009) -0.012 (0.009) -0.012 (0.009)

0.013 (0.024) 0.013 (0.024) 0.014 (0.024) 0.013 (0.024)

0.012 (0.011) 0.012 (0.011) 0.012 (0.011) 0.012 (0.011)

-0.002 (0.010) -0.002 (0.010) -0.001 (0.010) -0.002 (0.010)
0.014 (0.010) 0.013 (0.010) 0.013 (0.010) 0.013 (0.010)

-0.102 (0.079) -0.100 (0.079) -0.097 (0.079) -0.101 (0.079)
-0.050** (0.022) -0.049** (0.022) -0.049** (0.022) -0.049* (0.022)

-0.031 (0.021) -0.030 (0.021) -0.031 (0.021) -0.030 (0.021)

-0.002*** (0.000) -0.002*“ (0.000) -0.002**’ (0.000) -0.002*** (0.000)

0.051 0.051 0.051 0.051
Notes: Robust standard errors are in parentheses. * significant at 10 percent level; ** at 5 percent level; *** at 1 
percent level. Models included missing dummy variables and an intercept.
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