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A B S T R A C T 

This thesis, using data from the National Longitudinal Survey of Youth 1979, 

examines the association between using alcohol, marijuana, cocaine, and tobacco and 

eventual educational outcomes. The analysis replicates previous results indicating that 

each substance individually is associated with significantly lower outcomes. However, 

the estimates suggest that these results may be misleading, as controlling for all o f these 

substances dramatically diminishes the negative effects of alcohol, cocaine and marijuana 

while revealing that the strongest negative association is with tobacco. 
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Chapter 1: Introduction 

Recently, a lot of attention has been given to the consequences of alcohol, drug 

and tobacco consumption, mainly due to perceived adverse effects on health. This reason 

is a significant contributing factor for the minimum age laws for both drinking and 

smoking, and is the reason that marijuana and cocaine are illegal substances in the United 

Sates. 

A large portion of the extant economics literature studying the impact of alcohol, 

drug and tobacco consumption examines impacts on various indicators of labor market 

success. A l l of the literature studied in preparation for this study looking at the impact 

on labor market success hold education constant. However, i f consumption patterns are 

determined early in the life cycle, they may have an impact on human capital formation, 

and likely an effect on labor market success later in life. In this case, the whole impacts 

of consumption of potentially addictive goods w i l l be disguised i f education is held 

constant. 

This research examines the impacts of substance use early in the life cycle on 

human capital formation. More specifically, the primary aim of this research is to 

examine the impact of weekly drinking, daily smoking, and experimenting with 

marijuana and cocaine on the amount of time spent in school, and eventual educational 

achievement. With the intention of contributing to the economics literature on the effect 

of consumption of potentially harmful and addictive goods on human capital formation, 

i.e., education. 
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To determine the impacts of the aforementioned substances on the amount of time 

spent in school, a series of O L S regression were done. In each regression various 

measure of use is included. To determine the impact on eventual educational 

achievement, maximum likelihood regression techniques are used, and various measures 

of substance use are included in the analysis. Each regression controls for observable 

characteristics of the respondent. 

The results of the empirical analysis suggest alcohol, marijuana, and cocaine 

consumption do not have a significant impact on educational outcomes. However, the 

impact of smoking is significant and negative, but not large in magnitude. 

The remainder of the thesis is as follows: Chapter 2 discusses the literature 

examining the impact of disability, alcohol use, and marijuana on educational 

persistence. It also reviews the larger literature examining the impact of alcohol, drug 

and tobacco consumption on various indicators of labor market success. Chapter 3 

discusses the data used in this study. Chapter 4 outlines the mathematical and statistical 

model, and Chapter 5 discusses the results from the empirical analysis. Chapter 6 

concludes. 
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Chapter 2; Section 1: Introduction 

This chapter describes literature that examines the impact of alcohol, drugs and 

tobacco use on education and various indicators of labor market success. It wi l l set the 

stage for the empirical analysis, and document controversy in this topical area. 

There are two contexts in which to examine the impact of various drug, alcohol, 

and cigarette consumption patterns on human capital formation. These are the human 

capital and life cycle framework. In a Human Capital Framework, human capital is a 

determinant of health status (Kenkel 1991; Yamada et al 1996; Mullahy and Sindelar 

1993; 1994; and 1995), and health status is a determinant of human capital (Grossman 

1972; Berger and Leigh 1989; Benham 1996). Health status declines with age, illness, 

accident and substance abuse (Grossman 1972; Mullahy and Sindelar 1995; Yamada et 

al 1996). Therefore, human capital declines with age, illness, accident and substance 

abuse. 

There are both long run and short-run impacts associated with substance abuse 

and/or dependence. The short-run impacts include decreased productivity and increased 

absenteeism either at work or school, because of the impact on the body after an episode 

of heavy use. In the long run, an individual may experience a decrease in productivity 

and wages indirectly through health capital, education attainment, and labor market 

experience (Kenkel and Ribar 1994). 

The effects of substance abuse and dependence can be cumulative and/or 

contemporaneous, and these effects are likely to vary over the life cycle (Mullahy and 
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Sindelar 1993)1. It is cumulative because the quantity of alcohol consumed early in the 

life cycle may have long term consequences, and contemporaneous because consuming 

alcohol may have immediate effect on work and home life. 

Substance abuse and/or dependence early in the life cycle may increase the 

likelihood of experiencing school related problems. These problems may increase the 

cost of continuation to such an extent the individual may choose to decrease the portion 

of time spent in school, and increase the portion of time spent in other activities, perhaps 

the labor market. Substance use and/or dependence can impact health status, reducing 

human capital and earnings in the prime working years. Later in the life cycle, due to 

decrease human capital accumulation, it is likely substance dependent workers w i l l 

accumulate less financial capital relative to abstainers, and moderate users, and retire 

later in life (Mullahy and Sindelar 1993). The relationship between earnings and/or labor 

market participation over the quantity of substance use may resemble an inverted U -

shaped function (Heien 1996; French and Zarkin 1995). 

Estimates of the contemporaneous impact of substance abuse on various 

indicators of labor market success are informative, but do not reveal how substance use 

early in the life cycle may have influenced human capital accumulation, and the amount 

of time spent in other activities. How individuals allocate their time and effort into 

different activities, especially early in the life cycle, is likely to be associated with longer 

term consequences, which might increase the life time costs of abuse and dependance. 

These costs and consequences are not accurately reflected in the contemporaneous 
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impacts of use. For example, studies that find negative contemporaneous impacts of 

alcoholism on labor market success, may contribute to the conclusion that treating 

alcoholism wi l l eliminate not only its symptoms, but also its effects on labor market 

success. But i f the destructive patterns of alcohol consumption are established early in 

the life cycle, eliminating the symptoms of alcoholism w i l l only mitigate, but not 

eliminate its losses. The consequences of substance use are now embedded in some 

sense, in the individual's productivity. In most cases the individual has already made 

choices with respect to human capital accumulation, so in some sense their age-earnings 

profile is fixed. Early in the life cycle, it is likely education is a determinant of substance 

abuse patterns (Gi l l and Michaels 1991), and substance use patterns are a determinant of 

education achievement, and eventual labor market success. This implies the impacts of 

substance use on educational achievement is an important contributor to the losses 

associated with substance use. To the extent the age of initiation into various substances 

is a powerful predictor of abuse early in the life cycle, it follows that policy makers need 

to understand the impact of the age of initiation into substance use on educational 

achievement to formulate a strategy to combat the detrimental effects of substance abuse 

(Mullahy and Sindelar 1994). 

The remainder of the chapter is as follows: Section 2 surveys the literature on the 

impact of alcohol consumption and disability on education. Section 3 discusses the 

literature on the impact of alcoholism on earnings and employment. Section 4 discusses 

the determinant of illegal drug use. Section 5 w i l l outline the determinants of illegal drug 
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use. Section 5 surveys the literature on the effect of drug use on wages and labor supply. 

Section 6 discusses initiation into cigarette consumption. Section 7 outline the effect on 

smoking on labor market outcomes, and Section 8 concludes. 

Section 2: The Impact of Alcohol, Drug Use and Disability on Educational  

Achievement 

This section discusses five articles. The first looks at the impact of disability on 

education. The remainder of the section summarizes articles examining the impact of 

substance use on education. To the extent that drug, alcohol, and tobacco use are viewed 

as impairing normal brain function and motor skills, the impact of disability on education 

can provide insight into the possible short-run effects of drug, alcohol, and tobacco use 

early in the life cycle. 

Shakotko and Grossman (1982) use a human capital model to examine the effect 

of disability on the decision to attend, type of education, and the duration of stay in post 

secondary educational programs. This is a problem of sequential choice. The optimal 

amount of education is found by equating the direct, and indirect costs of study, with the 

indirect benefits of study. The individual w i l l maximize utility by choosing alternative 

A , i f the expected discounted lifetime utility is greater than alternative B . Choices are 

re-evaluated in response to successes and failures in different alternatives. Education 

may be terminated, continued in a different program, or commenced after a period of 

absence. 

Shakotko and Grossman suggest the direct costs of education for disabled 
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individuals are likely to be higher due to requirements for special education and other 

provisions needed for studies. Opportunity costs may be lower due to restricted 

opportunities for work, but could be partially offset because of increased calendar time 

needed to complete a course of study. Alternatively, costs may be higher for disabled 

individuals due to increase calendar time to complete a course of study. 

There are two alternative realizations of the benefits of study for disabled 

students. If higher education is a substitute for more physical aspects of human capital 

then the rate of return to education wi l l be higher for disabled individuals. Alternatively, 

the rate of return to education wi l l be lower i f higher education is a complement to more 

physical aspects of human capital. Hence, the impact of physical disability on education 

achievement is ambiguous, and an empirical issue. 

With respect to the substance abuse framework, an individual can allocate their 

time between working, education and substance use. If substance use and education are 

substitutes, then increasing the amount of time an individual spends using drugs or 

alcohol, decreases the amount of time available for work and school. It is likely that 

high levels of substance use early in the life cycle w i l l be accompanied by lower levels 

of educational achievement. Alternatively, i f substance use and education are 

complements, then increasing the quantity of substance use wi l l increase the amount of 

time available for work and school. In this case high levels of substance use early in the 

life cycle wi l l be accompanied by high levels of educational achievement. 

The direct costs of education are likely to be higher for those who abuse 

7 



potentially harmful substances because of the immediate aftereffects of consumption of 

drugs and alcohol. Opportunity costs may be lower because of decreased opportunities 

in the labor market, but partially or wholly offset by increased calendar time to complete 

a program of study. 

Using the National Longitudinal Study of the High School Class of 1972, 

Shakotko and Grossman found higher ability, family income, urban residence, and 

parental education influence the decision to attend university in the expected way, and 

to a lesser extent encourage college enrollment. The disabled do not enroll in university 

less often, and vocational and technical programs more frequently. At lower levels of 

significance there is evidence that disability encourages junior college enrollment. The 

incremental rate of return to education is 8% and 3.5% for the disabled and the healthy 

respectively. There are a number of possible explanations for this finding: 

1) the power of the test is low because the disabled sub-sample is small 

2) choices with respect to the decision to attend and the type of post secondary 

education in which to enroll are not systematically different for the 

disabled. 

3) disabled individuals score significantly lower on standardized ability test, 

which are known to be good predictors of educational choices and 

outcomes. Therefore, it is possible the impact of disability is already 

embodied in an individual's skills and abilities by the post secondary 

stage. The subsequent effects may be minimal, or may not be observed 
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due to the selection process. 

The results suggest there is no difference in educational choices that can be 

attributed to disability. To the extent that disability and substance use can be viewed as 

having equivalent effects on the body, Shakotko and Grossman's results suggest the 

impact of alcohol, drug and cigarette consumption may be negligible. 

Cook and Moore (1991) examined the impact of alcohol consumption in the 

teenage years on the likelihood an individual w i l l enter and eventually graduate from 

college. Teens simultaneously choose the quantity of alcohol and other goods to 

consume. The decision to continue in school is based on the perceived effects on human 

capital. The authors assume there exists two mechanisms in which alcohol consumption 

may interact with educational decisions. The first - that heavy drinking may interfere 

with performance in the classroom, decreasing the marginal contribution of an extra unit 

of education, decreasing the incentive to continue. The second - to the extent higher 

education is rationed on the students reputation and past performance, drinking may 

increase the cost of continuing in school. 

Using the youngest cohort in the N L S Y79 , and instrumental variables techniques 

to correct for endogeneity, Cook and Moore found blacks, females, and respondents who 

grew up in intact families tend to drink less1. Aptitude, class rank, and parental 

education are powerful predictors of the respondent's educational achievement in the 

'The respondents were age fourteen and fifteen in 1979 and were high school seniors. 
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expected way. However, increasing the number of drinks per week, decreases education 

by 0.133 2 years. A frequent drinker, and frequent drunk decrease education by 2. and 2.2 

fewer year of college, respectively3. The results are consistent with the notion that heavy 

drinking in high school reduces the number of years of post secondary education 

eventually completed. 

Yamada (et al 1996) estimated a reduced form model of the impact of marijuana 

and alcohol consumption on high school graduation. Using a subset of respondents from 

the N L S Y 7 9 who were in grade twelve in the 1981-82 academic year, Yamada et al 

found frequent drinking, and marijuana use decrease the probability of high school 

graduation by 4.3% and 5.6% respectively. The results also suggest increasing the 

number of liquor and wine drinks by ten units decreases the probability of high school 

graduation by 0.3%. 

Mullahy and Sindelar (1994) found alcoholism prior to age 18 and 22 decreases 

educational achievement by 11% and 5%, respectively4. The same authors (1989) found 

"Three different measures of drinking were used: 
1) the number of drinks consumed in the previous week. 
2) if the respondent drank on two or more occasions in the previous week (frequent drinker). 
3) if the respondent drank six or more drinks on four or more occasions in the previous month 

(Frequent drunk). 

Use definitions: 
frequent drinker: drank on at least two occasions in the previous week 
frequent marijuana use: used marijuana in each of the ten month in the academic year 

The definition of alcoholism used is consistent with the Third Edition of the Diagnostic and 
Statistical Manual of Mental Disorders. All works by Mullahy and Sindelar utilize this 
definition unless otherwise stated. 
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alcoholism before age 18 decreases education by 1.5 years, while alcoholism between the 

age of 19 and 22 increases education by 0.14 years. Kenkel and Wang(1998) found 

alcoholism is associated with one third of a year less schooling. 

Cook and Moore (1991) found that drinking decreases education, and Yamada 

(et al 1996) found drinking decreases the probability of finishing high school in a timely 

manner. The results suggest teens simultaneously choose to use substances or go to 

school, or some combination of the two. The survey implies that education and 

substance use are substitutes. The significance of education in the earnings function is 

without controversy in the literature. Therefore, it follows the substitutability of 

education and substance use wi l l impact labor market success later in the life cycle. 

Section 3; The Impact of Alcohol Abuse and/or Dependence on Earnings and  

Employment 

This section surveys the literature documenting the impact of alcohol 

consumption on productivity. This literature rests on the theory that firms seek to 

maximize profits, and employ the amount of labor equating the marginal revenue to the 

marginal cost of labor. If substance abuse decreases productivity, alcohol abuse and/or 

dependence and wages, are negatively related. 

Correcting for the endogeneity of alcohol consumption and sample selection in 

the labor market, Berger and Leigh (1988) estimated separate wage equations for drinker 

and non-drinkers separately by gender. The authors found drinkers earn 36% and 29% 
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more than their non-drinking peers in the male and female samples, respectively5. The 

drinking premium is at a maximum for males who drink twice per day, and females who 

drink once or twice per week. Wages of frequent and infrequent drinkers are not 

significantly different from lifetime abstainers. But the interpretation of the results is 

problematic due to the data used. Participation in the survey was conditional on 

employment, thus the results can only be applied to drinkers who are able to work, and 

doesn't apply to drinkers who are not able to work because of alcohol related 

comorbities. 

Mullahy and Sindelar study the contemporaneous impact of alcoholism on wages 

(1989, 1991, 1993 and 1994), employment status (1995), and human capital covariates 

(1989). Their results suggest alcoholism may have its largest effect on earnings through 

its impact on human capital investment. 

After controlling for endogeneity of alcohol use, Mullahy and Sindelar (1989) 

found alcohol in the past year decreases income in all of the specifications of the earnings 

function. 

Mullahy and Sindelar (1991,1993,1994) argue the impact of alcoholism can only 

be correctly measured when both the direct and indirect effects are included. The 

contemporaneous impact of alcoholism on labor market success is the direct route, and 

the impact of alcoholism on human capital covariates (e.g., education, marital status and 

Drinkers are defined as having two or more drinks of wine or liquor per week. Respondents who 
drank less are defined as non-drinkers. 
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healths status) is the indirect route. To determine i f the impact of alcoholism on labor 

market success via the indirect route is significant, Mullahy and Sindelar estimated 

income as a function of a small set of exogenous regressors and an indicator for 

alcoholism. One human capital investment regressor expected to explain earnings and 

be explained by alcohol consumption is added to the baseline regression. If the inclusion 

of this regressor is accompanied by a simultaneous decline in the magnitude and 

significance of the coefficient on alcoholism this is evidence that alcoholism effects 

earnings directly and indirectly through the regressor added to the baseline regression. 

Estimating equations separately be gender, Mullahy and Sindelar (1991) found 

alcoholism has a detrimental effect on various indicators of labor market success, but its 

impact is greatest on labor market participation. The impact is twice as large for females. 

Generally, non-alcoholics have higher levels of education, are more likely to be working 

and in white collar occupations, have higher incomes, and are less likely to have transfer 

income (Mullahy and Sindelar 1991). Mullahy and Sindelar (1993, 1994) found a 

statistically significant large and negative relationship between alcoholism and earnings. 

The inclusion of potentially endogenous regressors (education, other income, health, and 

marital status) is accompanied by the simultaneous decline in the magnitude and 

significance of alcoholism, suggesting the indirect route contributes to the full impact of 

alcoholism. Mullahy and Sindelar (1993) found indirect impacts account for fifty percent 

of the total effect. Increasing education, however, mitigates the adverse impact of 
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alcohol abuse and/or dependence on earnings. Non-alcoholics who complete high-school 

are best off, alcoholics who complete high school rank second, non-alcoholics who did 

not complete high school follow, and alcoholics who don't complete high school are 

worst off. However, alcoholic college graduates marginally outperform their non

alcoholic peers in the labor market. 

Mullahy and Sindelar (1995B) examined the change in the first and second 

moments of the distribution of income in response to problem drinking 6 . They expect 

problem drinking wi l l decrease (increase) the first (second) moments, and found results 

that meet their expectations. Problem drinking is associated with a decrease in 

employment, and an increase in unemployment. 

The existing works by Mullahy and Sidelar suggest excessive drinking consistent 

with a diagnosis of alcohol abuse and/or dependence results in worse labor market 

outcomes, and has negative effects on human capital covariates that are significant in the 

determination of earnings. 

Using the N L S Y 7 9 and controlling for unobserved heterogeneity across 

respondents, Kenkel and Ribar (1994) found the relationship between various measures 

of problem drinking, and labor market success is negative. However, there is a positive 

Problem drinking is defined as the 90,h and 96th percentiles of the distribution of alcohol 
consumption. The distribution is defined across gender, and the distributions are different by 
gender. 
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relationship between the number of hours worked and alcohol consumption for women 7. 

The results remain the same after correcting for the simultaneous determination of 

alcohol use and labor market success. 

Heien (1996) bases his work on Grossman (1972) and findings in the medical 

literature. The results suggest ex-drinkers earn less than respondents who did not have 

episodes of heavy drinking, and moderate drinkers earn more than abstainers or abusers. 

Heien also found evidence that the shape of the earnings function over the quantity of 

alcohol consumption resembles an inverted U-shaped function. The author suggests the 

impacts found in the literature neither point to the negative nor positive impact of alcohol 

consumption at any point in the distribution because the results depend on the sample 

mix of heavy drinkers and abstainers relative to moderate drinkers in conjunction with 

the linear specification of the model. He also notes that existing works fail to 

differentiate between abstainers and moderate drinkers and between the type of abstainer 

- an ex-drinker or a lifetime abstainer. 

Kenkel and Wang (1998) examined the contemporaneous impact of alcoholism 

on wages and fringe benefits8. Using fourteen different probit models, the results suggest 

alcohol dependence is associated with a 5% to 10% reduction in the probability of 

The drinking measures used are consistent with the DSM-III criteria of alcohol abuse and/or 
dependence. Heavy drinking is defined as the number of times in the past month the respondent 
drank six or more drinks on one or more occasions, and the number of days drinking per month -
on annual earnings, and hours worked. 

The fringe benefits are health, dental and life insurance, as well as, paid sick leave, paid vacation, 
m(p)aternity leave and retirement plans. 
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receiving fringe benefits. The loss is concentrated in blue collar occupations, but 

conditional on employment in the white collar sector, there is no significant difference 

in earnings of alcohol dependent workers. Alcohol dependent workers are more likely 

to be injured on the job, work for smaller firms, receive compensation in the form of tips 

and bonuses, and more likely to be unemployed. But conditional on being employed are 

less likely to be employed full time. 

This survey suggests excessive alcohol consumption is responsible for worse 

labor market outcomes. Much of the literature reviewed controls for various measures 

of human capital, though Mullah and Sidebar show a significant portion of alcoholism's 

impact is through human capital covariates. The interpretation of results across the 

studies surveyed is sensitive to the definitions of problem drinking, or quantity of alcohol 

consumed. Although the causal contemporaneous impact of alcohol is non-negligible, 

the impact of alcohol consumption early in the life cycle is important because of its 

impact on health, and human capital. Due to the importance of education in the 

determination of labor market success, the long-run potential impact is large. 

Section 4: The Determinants of Illegal Drug Use 

This section briefly outlines the economic, socio-economic, and demographic 

characteristics that are associated with the decision to use drugs. 

G i l l and Michaels (1991) and Sickles and Taubman (1991) both examine the 
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decision to use drugs9. G i l l and Michaels (1991) found personal attributes are more 

powerful predictors relative to economic covariates in the determination of drug use. 

Higher educational attainment of both the respondent's parents, marital status, job 

satisfaction, positive self esteem, rural residence, and the number of dependents are 

associated with a decrease in the probability of using drugs. Age, variables indicating 

past sociopathy such as participating and reporting income from illegal activities as well 

as being male or white is associated with an increase in the probability of using drugs. 

Sickles and Taubman (1991) found parental education, being Catholic or having no 

religious preferences decrease the probability of using drugs. Being black or female 

increases the likelihood of drug use. 

This survey suggests the individual's initial conditions, for example, parental 

education, human capital accumulation, and feelings toward themselves are powerful 

predictors in the decision to use drugs. 

Section 5: The Impact of Drug Use on Wages and Labor Supply 

The literature surveyed in this section is based on the theory of the firm (Register 

and Will iams 1992; Kaestner 1994A, 1991,1994B; G i l l and Michaels 1992). Firms are 

expected to maximize profits by employing the amount of labor that wi l l equate the 

marginal cost and the marginal revenue of labor in a perfectly competitive market. 

Marijuana and cocaine consumption are expected to be inversely related to productivity. 

9Both papers use the NLSY for the empirical analysis. 
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Kaestner estimated the contemporaneous impact of marijuana and cocaine use on 

wages (1991,1994B) and labor supply (1994A). Controlling for the endogeneity of drug 

use and heterogeneity across respondents, Kaestner (1991) found the contemporaneous 

impact of drug use is large, positive and significant in both men and women. M e n who 

have experimented with cocaine or marijuana are expected to earn 21 -22% and 17-18% 

more, respectively. Women who have experimented with cocaine or marijuana are 

expected to earn 6% and 7-8% more, respectively. There is evidence of large positive 

return to initiation into drug use, but as the frequency of drug use increases these positive 

returns tend to diminish. 

Examining the same phenomena, Kaestner (1994B) found cocaine use among 

men decreases wages by 2% to 22%, but has a large positive effect on women's wages. 

Women who increase cocaine consumption by one unit are expected to experience an 

increase in wages by 28% to 75%. Some of the estimates from the female sample are 

significant at conventional levels. The effect of marijuana use on men's wages is 

negative, and an increase of unit in marijuana use is expected to reduce wages by 9% to 

52%. Whereas, there is no significant effect of marijuana on women's wages. 

After correcting for sample selection into the labor market, and using 

instrumental variables techniques to correct for the endogenous determination of drug use 

and participation in the labor market, Kaestner's (1994A) found illicit drug use has no 

significant adverse impact on the number of hours supplied to the market. The effect of 

drug use on labor supply is variable. 
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Register and Wi l l i am (1992) found cocaine and marijuana have a positive impact 

on wages - using marijuana on one more occasion is associated with an increase in wages 

by 3-5%. Use on the job, and long term use positively impact employment, while use in 

the last thirty days negatively effects employment. Conditional on employment, use on 

the job and long term use negatively effect wages in the order of 73% and 17% 

respectively. 

After correcting for self selection into the labor market and drug use, G i l l and 

Michaels (1992) found the returns to education, experience, and vocational training are 

lower for drug users relative to non-users, and tend to be lower for individuals who use 

hard drugs relative to other drugs 1 0. Unobserved characteristics produce wage 

differentials in the order of 29% and 29-19% in favor of hard drug users and other drug 

users respectively. Gender (male) and higher education increase the likelihood a 

respondent w i l l be employed. Hard drug use does not impact the probability of 

employment, while using other drugs decreases the probability of employment. 

Drinking, past participation in illegal activities, being male or white increases the 

probability of using drugs. 

French (et al 1998) found the relationship between illicit drug use and wages is 

positive for both males and females but negatively (positively) effects absenteeism for 

male (females). 

10The category of other drugs includes all illegal drugs, including barbiturates, amphetamines and 
marijuana. Cocaine, heroin and psychedelics are included in the category of hard drugs 
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The survey does not portray a consistently negative or positive relationship 

between drug use and labor market outcomes. Benchmark models suggest there is a 

positive association between drug use and labor market success. However, correcting 

for the joint determination of drug use and labor market outcomes, and heterogeneity 

across respondents, suggests the relationship can become negative, or alternatively more 

positive. A large portion of the estimated parameters are statistically indistinguishable 

from zero. This could result from under-reporting drug use, or alternatively, that drug 

use does not impact wages. 

Section 6: Initiation into Cigarette Consumption 

This section wi l l discuss the existing works on initiation into tobacco use, as well 

as outline the socio-economic and demographic characteristics that influence the decision 

to smoke. 

In an examination of the demand for cigarettes, Chaploupka and Grossman 

(1996) estimated the probability a respondent w i l l be a smoker. Males, blacks, and other 

non-blacks are less likely to smoke than females or whites. Real weekly income, the 

number of hours worked, and being married increase the probability of smoking. The 

frequency of religious attendance, rural residence, and age decrease the probability of 

smoking. Parental education, having at least one sibling and a mother that works in the 

home all decrease the probability a respondent w i l l smoke. 

Douglas (1998) estimates the 'starting smoking' hazard function, and found 

education, non-black ethnicity, and gender (male) are at less risk of starting smoking. 
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Tauras and Chaloupka (1999) found the frequency of religious service attendance, 

part-time college attendance, rural residence, age, being married, having dependents and 

living alone or with parents decrease the probability a respondent w i l l smoke. Annual 

income, a separation or divorce, and urban residence increase the probability of smoking. 

The survey of the literature on the determinants of cigarette smoking suggest the 

decision to smoke is in part determined by the initial conditions in life - parental 

education, ethnicity, and gender. Economic covariates, such as income, tend to influence 

the decision to smoke. 

Section 7: The Effect of Smoking on Labor Market Outcomes 

This section summarizes the literature examining the impact of tobacco use on 

wages. After controlling for drinking status, Kenkel and Wang (1998) found tobacco use 

decreases the probability an individual wi l l receive a number of fringe benefits. 

Levine (et al 1995) examined the impact of smoking on employment and wages, 

and found smoking does not impact employment, but conditional on being employed, 

smoking is associated with a decrease in wages of 4% - 8%. While this is not a 

significant wage differential, the authors found most of the impact of smoking is not 

generated by smoking itself, but through educational differences in smokers and non-

smokers. 

This survey suggests the impact of smoking is negative, and in some cases 

minimal after controlling for human capital accumulation. Smoking may neither be 

associated with increased nor decreased productivity, but, may proxy for an individual's 

21 



discount rate. In this case, non-smokers have a lower discount rate relative to smokers 

for two reasons. The first being high discounters are more likely to become addicted to 

cigarettes because the future is not perceived as being as important as the present. The 

second reason is that smoking reduces life expectancy, endogenously increasing the 

discount rate. If this is true, smoking should be associated with lower levels of 

educational achievement. 

Section 8: Conclusion 

This chapter summarized the results of the literature examining the effects of 

various kinds, and patterns of substance use on education, and various indicators of labor 

market success. In general, the literature reports a wide range in the consequences of use. 

1. The third edition of the American Psychiatric Association's Diagnostic and Statistical manual of Mental 
Disorders (DSM-III defines two categories of problem drinking: 
a) alcohol abuse 
b) alcohol dependence 
Alcohol abuse - maladaptive pattern of alcohol use, and it is detected for the national prevalence estimates 
by self reports of continued drinking despite a persistent social, occupational, psychological or physical 
problem related to drinking in situations where drinking is physically hazardous. 

Alcohol Dependence - requires self-reports of symptoms that meet at least three of the following DSM-III 
criteria; tolerance, withdrawal, drinking to relieve or avoid withdrawal symptoms, drinking larger amounts 
than intended, spending a great deal of time drinking, continued drinking despite problems, neglected 
responsibilities or obligations or impaired control (Kenkel and Ribar) 
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Chapter 3, Section 1: Introduction 

This chapter introduces the data, and discusses the procedures used to draw 

the sample. The remainder of the chapter is as follows: Section 2 w i l l discuss the 

survey used. Section 3 w i l l outline the procedure used to draw the sample. Section 4 

wi l l introduce the raw data, and how these vectors were transformed for the statistical 

analysis. Section 5 concludes. 

Section 2: The National Longitudinal Survey of Youth (NLSY79) 

This study draws data from The National Longitudinal Survey of Youth 

(NLSY79) , which is sponsored by The Bureau of Labor Statistics, United States 

Department of Labor. The N L S Y 7 9 is a sample of 12,686 young women and men 

who were born in the late 1950's and 1960's. The primary purpose of the N L S Y 7 9 

has been to collect data on labor market experience and attachment, and investments 

in education and training by each respondent. The content of the survey is much 

broader because of interest by other governmental agencies besides the Department 

of Labor. 

The Department of Defense and the Armed Services made it possible to 

interview 1280 youth in the military. The sample was interviewed from 1979 through 

1984. The Armed Services Vocational Battery ( A S V A B ) was administered to the 

whole sample in 1980, and was sponsored by the Department of Defense and the 

Department of Labor. In 1979, a five year effort between the National Center for 

Research in Vocational Education and Ohio State University's Center for Human 
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Resources surveyed civilian respondents in high school and collected transcripts of 

potential high school graduates. The National Institute of Education sponsored a 

number of time use questions in 1981. The National Institute on Alcohol Abuse and 

Alcoholism, and the National Institute on Drug Abuse, sponsored an expanded set of 

questions on drug and alcohol use. 

The N L S Y 7 9 sampling design enables researchers to analyze the experiences 

of groups such as women, Hispanics, Blacks and the economically disadvantaged. 

There are three sub-samples in the survey. The first is a cross sectional sample of 

6111 youths designed to be representative of the non-institutionalized civilian 

population living in the United States in 1979. A l l respondents were born between 

January 1, 1957 and December 31, 1964. The second sub-sample in the N L S Y 7 9 is a 

cross section of 5295 youths that was designed to over-sample civilian Hispanic, 

Black and economically disadvantaged non-Black, non-Hispanic youth living in the 

United States in 1979. These respondents were also between the ages of fourteen and 

twenty-one on December 31, 1978. The third sample of 1280 youths is drawn from 

four branches of the military as of September 30, 1978. These respondents were also 

between the ages of fourteen and twenty-one on December 31, 1978. 

With a few exceptions, all members of the cross-sectional sample were 

eligible to be interviewed in each wave of the survey. Limitations on monetary 

resources resulted in a number of respondents from the military and economically 

disadvantaged sample to be excluded in 1984 and 1990. Following the 1984 
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interview, 1079 members of the military sub-sample were no longer eligible to be 

interviewed. 201 respondents were randomly selected from the military sub-sample 

to remain in the survey. Following 1990, none of the members of the economically 

disadvantaged non-Black, non-Hispanic sub-sample were eligible to be interviewed 

for the remainder of the survey. In 1996 the total sample eligible for interview was 

8636 respondents, the retention rate 86.7%. 

There are various reasons for using the N L S Y 7 9 to examine the impact of 

alcohol, marijuana, and cocaine and cigarette consumption early in the life cycle on 

eventual educational achievement. The first is that the survey provides the depth and 

breadth im information on the covariates describing substance use early in the life 

cycle. The second reason is that the survey also provides detailed background 

characteristics about the respondents. The third reason is that is also has information 

on eventual educational outcomes for a large portion of the survey participants. The 

fourth reason is that much of the existing literature and respective estimates of the 

impact of alcohol, marijuana, cocaine, and cigarette consumption on education, 

wages and labor supply utilize this survey, and thus, the same respondents. The use 

of this data set w i l l facilitate a direct comparison of the results found here with the 

results found in the literature. 

Section 3: A Description of the Covariates Utilized 

This section describes the data, and topical information on variables used in 

the analysis. Section 3.1 will describe data on the respondent's education. Section 
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3.2 wi l l discuss the variables describing alcohol, marijuana, cocaine and cigarette 

consumption. Demographic data and ability indicators wi l l be discussed in Section 

3.4 and Section 3.5, respectively, and Section 3.5 wi l l discuss the respondent's 

background. 

Section 3.1: Education Covariates 

Two variables describing educational achievement were chosen for the 

study. The first - the number of years of education - is constructed in every wave of 

the survey by administrators. This variable is chosen because it indicates the amount 

of time a respondent is wil l ing to invest in human capital accumulation. In an effort 

to maximize the probability that any particular respondent had reached their academic 

goals. The number o f completed years o f education as o f May 1 is taken from the 

1996 wave of the survey. In 1996 the age range of the respondent is 31 through 38. 

The number of years of education variable is left unchanged, except the missing data 

is deleted. 

While the number of years of completed education describes the amount 

of time an individual is wil l ing to invest in human capital accumulation, it does not 

facilitate an investigation on the impacts of alcohol, marijuana, cocaine, and cigarette 

consumption early in the life cycle on educational attainment. Thus, a variable 

describing the highest degree ever received in 1996 is also used as a dependent 

variable in the analysis. From the raw data a categorical variable was constructed to 

indicate if the respondent did not complete high school (0), if the respondent 
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completed high school (1), i f the respondent had a college diploma or certification of 

a trade (2), or i f the respondent received a bachelor's degree or better (3). 

The estimated impact on these two variables - the number of years of 

completed education, and the highest degree the respondent ever received - w i l l 

determine the impacts of substances early in the life cycle. 

Section 3.2: Alcohol . Marijuana. Cocaine, and Cigarette Consumption 

The study examines the impact of consumption patterns of alcohol, marijuana, 

cocaine, and cigarettes early in the life cycle on eventual educational outcomes. 

The literature that relates to this topic matter has acknowledged that self-

reported substance use in any survey is of suspect quality. It is expected that self-

reported alcohol consumption understates actual alcohol consumption (Midanik 

1982). In general population surveys, comparisons of self-reported drinking with 

sales data suggest such surveys typically capture 40-60% percent of actual 

consumption (Midanik 1982). There are a couple of reasons respondents may under-

report their actual consumption. Moreover, it is likely household surveys draw from 

a biased sample. Respondents may under-report their actual consumption because 

they may feel that their drinking is socially unacceptable, and they do not want to 

bias the interviewer against them. Also people who are heavy drinkers may be under-

represented in household surveys because they are homeless or live transitory life 

styles (Polich and Orvis 1979, p. 56; Cook and Moore 1999). 

27 



Cook, et al and Moore and Pacula (1993) examine drinking prevalence in the 

N L S Y 7 9 and Monitoring the Future (MTF) in high school seniors in 1982. They 

found estimates of drinking prevalence and binge drinking in the M T F are much 

higher than estimates from the N L S Y 7 9 . The authors suggest the mode of 

administration is responsible for this result. Estimates generated from M T F are 

higher because it is administered in the classroom while the N L S Y 7 9 is administered 

at home. In subsequent years drinking estimates from the two surveys tend to 

converge. This suggests the gap between reported drinking, and their subsequent 

convergence is a function of the mode of administration. The N L S Y 7 9 continued to 

be administered at home, but in later years of the survey, it is likely participants live 

on their own, instead of l iving with their parents. Later waves of M T F survey were 

sent to the respondent's home, explaining why self-reported drinking converged in 

the two surveys. 

With respect to the response error in self-reported alcohol, marijuana, cocaine, 

and cigarette consumption, statistical consequences wi l l depend on the structure 

across respondents and over time. There is little evidence of the kind of response 

error - additive or proportional, random or systematic. It is reasonable to assume 

self-reported consumption is the lower bound of actual consumption. More 

specifically, participants who report they binge drink really do, and self-reported 

abstainers may really be light drinkers (Cook and Moore 1999). 
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The estimated impact of alcohol, marijuana, cocaine, and cigarette 

consumption on the amount of time spent investing in human capital, and on eventual 

educational achievement can be thought as the upper bound. When participants 

under-report their use of substances for a given outcome, it appears that for some 

given quality of use, consumption is responsible for the observable outcomes. Under-

reported substance use wi l l pollute estimates and bias them away from zero. 

The consequences of measurement error on the estimated impacts and 

associations are unknown. The consequences of self-reported substance use are a 

function of the use of the covariate. When self reported substance use is included as 

an explanatory variable, not only wi l l the estimated coefficient on the substance use 

variable be inaccurate, but the estimated impacts of the other variables w i l l also be 

inaccurate. If the use variable is included in the analysis as a dependent variable, not 

only wi l l the estimated coefficients on the substance use variable be polluted, but the 

estimates on all other covariates w i l l also be inaccurate. 

Given the nature of the question, and the absence of data describing the 

magnitude and frequency of use early in the life cycle for all the respondents in the 

survey, it is necessary to utilize another vector. There are a couple of reasons data 

describing the magnitude and frequency of drug use early in the life cycle is missing. 

First a large portion of the sample was over age eighteen when substance use 

questions were introduced into the survey. The second reason data is absent is that 

respondents were asked about consumption in the past week and month as opposed 
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to consumption at a particular age. This makes it impossible to determine the impact 

o f consumption early in the life cycle. The age of initiation into alcohol 

consumption, and the respondent's observable characteristics were regressed on the 

number of days drinking in the last month in the 1983 survey year. The results 

suggest the age of initiation into alcohol consumption is a significant contributor to 

the number of days drinking in the last month in 1983. To determine i f the age of 

initiation into cocaine and marijuana consumption was a significant predictor of the 

number of time the respondent used marijuana in their life in 1984, a logit regression 

was run. The results suggest the age of initiation into consumption is a significant 

contributor to the number of times the respondent used the drug in their lifetime. 

Lastly, the age o f initiation into daily smoking was regressed on a binary variable the 

indicated i f the respondent had smoked 100 cigarettes in their lifetime, in the 1992 

survey. The results also suggested the age of initiation into regular smoking is a 

significant contributor to smoking 100 cigarettes. Thus, the age of initiation is used 

as a proxy to describe consumption patterns early in the life cycle. 

The remainder of this section wi l l discuss data describing alcohol, marijuana, 

cocaine, and cigarette consumption early in the life cycle. In the statistical analysis, 

the age of first use of substances is taken from the waves that offer the greatest 

opportunity to minimize recall bias. The probability and the size of recall bias 

increases as the time between the event, and when the participants are asked to recall 

the event increases. In this case, a large portion of the cohort is over age eighteen 
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when they are asked to recall their age of first use of the substances under 

consideration. To shorten the amount of time between the event, and when the 

participant is asked to recall the event, the first time respondents are asked about the 

event of interest, is the wave the data is extracted from. 

Alcohol Consumption 

Questions about alcohol consumption patterns were incorporated into the 

survey for the first time in 1982, and continued through 1985, in 1988 through 1989, 

in 1992, and 1994. 1983 is the first year administrators asked questions about the age 

of initiation into various patterns of alcohol consumption, quantities of different kind 

of alcohol consumed, frequency of use, impacts on school and work performance, 

and the types of physical and psychological symptoms accompanied with 

consumption. 

In an effort to minimize recall bias, the variable describing the age of 

initiation into weekly alcohol consumption is drawn from the 1983 survey year. Two 

binary variables were created to take on a value o f one i f the respondent consumed 

alcohol on a weekly basis at or before sixteen and eighteen, respectively. 

A small percentage (less than 2% in each gender sample) of the data on 

initiation into weekly alcohol consumption are missing. 
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Marijuana and Cocaine Consumption 

Questions concerning the age o f first use, the frequency and magnitude of 

marijuana and cocaine consumption were incorporated into the survey for the first 

time in 1984. This data has been collected every four years since. 

To minimize recall bias, variables describing the age of initiation into both 

marijuana and cocaine use are taken from the 1984 survey year. The same method 

utilized in the construction of binary variables in the initiation into weekly alcohol 

consumption is used here. Two binary variables are constructed for each drug to 

indicate i f the respondent used the drug on at least one occasion, at or before sixteen 

or eighteen, respectively. In each of the raw variables describing the age of first use a 

small number of observations are missing. More specifically, less than 2% o f the 

data was missing in cocaine in each gender. While less than 3% (2%) of data are 

missing in the variables describing age of first use of marijuana for the female (male) 

sample. 

Cigarette Consumption 

Data describing cigarette consumption was incorporated into the survey for 

the first time in 1984, and continued every four years thereafter. Each time these data 

is collected participants are asked about the age of first use, the most recent use, and 

how many cigarettes they smoked in the last thirty days. The age of first use of 

cigarettes is asked at four year intervals, but 1992 is the first time participants were 

asked how old they were when they started smoking daily. In this case there is a 
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trade off between minimizing recall bias and determining the impact of regular 

consumption. It seems reasonable to expect that participants who smoked daily at 

any given age are systematically different from participants who started smoking 

socially at the same age. Under this assumption, data describing the age at which a 

respondent started smoking daily is used in the analysis. 

The construction of binary variables is analogous to the construction of 

indicators for alcohol, marijuana, and cocaine at or before the ages under 

consideration. Binary variables take on a value of one i f the respondent initiated into 

daily cigarette consumption at or before age sixteen or eighteen. A small portion of 

data is missing. More specifically, less than 2% of the raw data describing the age of 

initiation into daily smoking in each gender. 

Section 3.3: Interaction Terms - A l l Use Variables 

In addition to dummy variables created to indicate i f the respondent used a 

particular substance at or before age sixteen or eighteen, another set of binary 

variables are constructed to indicate which participants initiated into a combination o f 

substances at or before the age under consideration. 

The first group of these variables indicates i f the respondent initiated into 

using only one substance at or before age sixteen or eighteen. For example, 

respondents who only started drinking weekly and using no other substances wi l l be 

assigned a value of one in the dummy variables. But, respondents who initiated into 

weekly drinking and at least one use of the other substances in the analysis will be 
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assigned a value of zero. Likewise for participants that did not start drinking weekly 

early in the life cycle. This w i l l facilitate a comparison of the estimated associations 

for the alternative definitions of substance use, and produces a less polluted estimate 

of the impact of one substance. The same criterion is utilized in the construction of 

variables on marijuana, cocaine, and daily cigarette consumption. 

The second set of variables indicates i f the respondent initiated into using 

two substances simultaneously at or before the ages under consideration. In this 

category there are six binary variables. They are as follows: weekly alcohol 

consumption and marijuana, weekly alcohol consumption and cocaine, weekly 

alcohol consumption and daily cigarette consumption, marijuana and cocaine, 

marijuana and daily cigarette consumption, and finally cocaine and daily cigarette 

consumption. Respondents who initiated into use of one substance, or initiated into 

using three or more substances simultaneously, do not meet the required criteria in 

this category, and these observations are coded as zero for all variables in this 

category. 

The third category of variables indicates i f the respondent initiated into the 

use of three substances simultaneously at or before the age under consideration. 

These variables are defined as follows. The indicator is on i f the participant 

simultaneously initiated into weekly alcohol consumption, and tried marijuana and 

cocaine on at least one occasion early in the life cycle. Another binary variable is on 

i f the participant used alcohol on a weekly basis, tried cocaine on at least one 
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occasion, and smoked cigarettes daily in their teenage years. The next binary 

variable is assigned a value of one i f the participant simultaneously initiated into 

daily smoking and tried marijuana and cocaine on at least one occasion early in the 

life cycle. 

The last vector in this category is a dummy variable indicating i f the 

respondent initiated into use of all the substances under consideration at or before age 

sixteen or eighteen. 

Section 3.4: Demographic Characteristics 

This section w i l l define variables indicating the ethnicity, gender, age and 

residence of the respondent in 1979. Summary statistics are listed in Table 1. A 

binary variable indicates i f the respondent is female, and two binary variables were 

constructed to indicate i f the respondent is Black of Hispanic. The omitted category 

is white, non-Black, non-Hispanic respondents. These definitions around ethnicity 

are chosen to mimic the work done by Cook and Moore (1991). The sample is 

approximately uniformly distributed across age in both the male and the female 

population. 

With respect to the respondent's residence it is unclear which wave of the 

survey to take this information from, as it was collected in every wave. So, the 

region of residence is taken from the first wave of the survey. Three binary variables 

were constructed to indicate i f the respondent lived in the west, south or northeast 

United States in 1979. The omitted category is respondents who lived in north 
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central United States in 1979. The last residential variable indicates i f the respondent 

lived in an urban area at fourteen years of age. 

Section 3.5: Abi l i ty 

The Armed Services Vocational Aptitude Battery ( A S V A B ) is the variable 

used to control for the respondent's ability. It is well established in the literature that 

examines the determinants of educational achievement and the impact of potentially 

harmful substances on education and various labor market success indicators also 

uses the A F Q T . Abil i ty is a powerful predictor of how individuals fare in an 

academic setting, and excluding this data from the analysis would pollute the 

integrity of the estimated coefficients. It is possible that excluding ability may result 

in biasing estimates on use indicators away from zero. 

The A S V A B is a battery o f ten tests that measure knowledge and skil l in each 

of the following areas - general science, arithmetic reasoning, word knowledge, 

paragraph comprehension, numerical operators, coding speed, auto and shop 

information, mathematical knowledge, mechanical comprehension, and electronics 

information ( N L S Y 7 9 Users' Guide 1997). The battery was administered to all 

respondents in the summer and fall o f 1980. The Armed Forces Qualification Test is 

derived from the A S V A B and is a general measure of trainability and a primary 

criterion of enlistment eligibility for the armed forces. To arrive at the Armed Forces 

Qualification Test Score (AFQT) the raw score from the arithmetic reasoning, word 
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knowledge, paragraph comprehension, and one half of the score from the numerical 

operations are summed. 

The A F Q T was chosen because a large portion of the literature examining the 

impact of alcohol, marijuana, cocaine and cigarette consumption on education and 

various indicators of labor market success also uses the A F Q T score. 

There were a number of other intelligence tests that could have been used in place of 

the A F Q T score, but all o f these tests were administered to a small portion of the 

participants, thus, their use would have restricted the sample size considerably. 

To keep the sample size as large as possible, observations that are missing in 

the raw data are replaced with zero in the A F Q T variable. A dummy variable was 

created to flag the missing data. 

Section 3.5: Preferences 

To control, in some sense for the respondent's religiosity, a set of variables 

were constructed to describe religious preferences in 1979. The first variable 

indicates i f the respondent is an atheist. Other variables are the intersection of 

frequent religious service attendance - attend church service on at least one occasion 

per week - and religious type. More specifically, variables were constructed to 

indicate i f the participant was roman catholic and attended services at least once per 

week, i f the respondent was Christian and attended services at least once per week, 

and i f the respondent belonged to another religion and attended services on at least 



one occasion per week. The omitted category includes all respondents who reported 

some religious preference and attended religious services less than once per week. 

Section 3.6: Background 

In the first wave of the survey, respondents were asked a series of questions 

about their life at age 14. These include questions about family composition, parental 

education, and i f the respondent had any alcoholic relatives. 

Dummy variables were constructed to indicate the respondent's living 

arrangements at age 14. The first, indicates which participants lived with both 

biological parents at age fourteen. The second and third indicate living with their 

biological mother or father only, respectively. The omitted category includes all 

respondents who lived with relatives, step-parents, on their own, or in some other 

arrangement. 

Two variables were constructed to indicate the amount of education for each 

of the respondent's parents. The first indicates i f the parent under consideration has 

high school diploma, and the second, indicates i f the parent attended a post-secondary 

educational institution. 

In 1988 survey administrators included a number of questions about 

alcoholism in the respondent's family. From this data three variables were 

constructed to indicate of the respondent's mother or father was an alcoholic, and i f 

any other relatives suffered from alcoholism. 



Household income is drawn from the first wave of the survey, and is used to 

proxy for resources that were available to invest in children's education. Household 

income is included in the analysis to be consistent with the literature, and to provide a 

check on the integrity and the quality of the estimated associations. Because this 

analysis focuses on the impact of substance use on eventual education, and not on the 

timely progression to the next level of education, it is unclear which wave i f the 

survey this data should be drawn from. A portion of the data drawn for the study is 

taken from the first wave of the survey. More specifically, region of residence in the 

continental United States, and household income is taken from the first wave of the 

survey. Due to the large number of binary variables utilized in this analysis, 

household income is divided by 1000, for ease in interpretation, and missing values 

are reset to zero. A dummy variable is constructed to flag the observations that were 

missing and reset to zero. 

Section 4: Criterion Used to Draw the Sample 

The original cohort interviewed in 1979 consisted of 12,686 young men and 

women between the ages of fourteen and twenty-one on December 31, 1979. A 

considerable portion of the respondents were dropped from the survey because of 

constraints on monetary resources. Administrators were also unable to locate some 

participants, so they were missing from some waves of the survey. Thus, it was 

impossible to include 100% of the original sample, though every effort was made to 

preserve as many observations as possible. 
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The first step was to identify and drop observations with missing educational 

information. This reduced the male sample size to 3660, and the female sample size 

to 3944. 

A small portion of the data was missing in the age of first use of marijuana 

and cocaine, and in the age at which the respondent started drinking on a weekly 

basis, and smoking daily. A l l of these observations were dropped because they 

contained no information and their numbers were small enough to not introduce a 

considerable sample selection bias into the data. This left 3732 in the female sample 

and 3437 in the male sample. 

With respect to the remaining covariates describing various characteristics of 

the respondents included in the analysis, and in an effort to retain as much of the 

sample as possible, the remaining missing data is dummied out. 

Section 5: Conclusion 

This chapter introduced the survey, and the data drawn for the analysis. It 

also discussed popular opinion on the integrity of self-reported substance use and its 

potential impact on the estimates. The chapter also provided reasons or justification 

for the substitution of data for the best optimal information to have, and how the 

sample was drawn from the survey. 
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Chapter 4, Section 1: Introduction 

Much o f the literature examining the impact o f the consumption o f potentially 

harmful goods focuses on its impact on various indicators of labor market success. 

While the contemporaneous impacts of consumption are important in understanding 

the larger impacts, and the potential cost to society, they fail to provide accurate 

estimates of the total cost to the individual and society (Mullahy and Sindelar 1994). 

This study examines the impact of alcohol, marijuana, cocaine, and tobacco 

consumption in one area of the life cycle, the impact on educational achievement. 

This chapter w i l l outline the conceptual and empirical framework of the study, and 

place it context with the literature. The remainder of the chapter is as follows: 

Section 2 w i l l outline a simplified framework of the impact of alcohol consumption 

on productivity as motivation for the empirical analysis. Section 3 wi l l outline the 

empirical framework used. Section 4 wi l l outline the statistical specification, and 

Section 5 wi l l briefly describe statistical obstacles and how they are dealt with in this 

study. Section 6 wi l l conclude. 

Section 2: Simplified Framework of the impact of alcohol consumption on wages 

or productivity - motivation 

This section w i l l present a simplified model in which to examine the impact 

o f consumption of potentially addictive goods on productivity. A simplified 

framework is chosen as a reference point for the discussions on statistical issues 

while placing the larger literature in a simplified context. 
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A large portion of the literature surveyed examines the impact of consumption 

o f potentially harmful goods, uses various indicators of labor market success as a 

proxy for productivity. The conceptual framework presented below w i l l also be in 

this context. The examination o f wage determination is an old one in the literature, 

and the tradition of including measure of individuals' health status as a component of 

human capital in earnings functions is well established (Grossman 1972, Bartel and 

Taubman 1979, 1986, Mitchell and Butler 1986, Frank and Gertler 1991, Mullahy 

and Sindelar 1993). The basic framework can be written as follows: 

Let Y = Y ( H , K , X ) + s 

And H = H(A,S) 

Where Y = earning (usually log of earnings) 

H = a vector of measure of the health components of human capital 

K = a vector of non-health components of human capital 

X = vector of health components describing the individual (i.e. Gender, age 

ect.) 

A = vector measuring indicators of alcohol consumption 

S = vector measuring other health outcomes 

s = stochastic error, assumed to satisfy E(e |H ,K,X) = 0 

The impact of alcohol consumption is determined while holding all else 

constant. But other components of human capital can be correlated with, and in part 

determined by, alcohol consumption and other health components. To the extent that 
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health components are structural determinants of non-health components of human 

capital, the total productivity of the health components of human capital are 

underestimated i f their impacts are restricted in a statistical analysis. 

The significance of education in the determination of wages is without 

controversy in the literature, but if, for example, alcohol consumption, or 

consumption of any goods, that impact productivity are structural determinants of 

education, then the impact of alcohol consumption wi l l be understated in the 

determination of wages. Thus, the impact of alcohol consumption on wages via the 

wage equation is the direct (contemporaneous) effect of alcohol consumption, 

whereas, the impact of alcohol on education is the indirect effect of alcohol 

consumption (Mullahy and Sindelar, 1993, 1994). If only the direct effects of 

consumption are estimated, the impact of health capital (or the deterioration of health 

capital) on wages wi l l be underestimated in the literature. 

Looking at this problem in a simplified and generalized mathematical setting 

w i l l show the total impact of health capital. Assume wages have only two 

determinants - alcohol consumption, and human capital (e.g. education). 

Y = Y ( A , K ) (1) 

The impact of alcohol consumption on wages can be found by taking the 

partial derivative of (1) with respect to A : 

dy/dA = y A + y K d k / d A (2) 



The total effect of alcohol consumption on wages is the sum of the direct and 

indirect effects. The direct effect is denoted (y A), and the indirect effect is the effect 

of alcohol consumption on wages through non-health human capital, (e.g. education) 

denoted (y K dk/dA). 

The purpose of this section is to outline the difference between the direct or 

contemporaneous impacts of alcohol consumption and the indirect effects of alcohol 

consumption. In practice, it has proven difficult to statistically separate the two 

impacts. Researchers believe wages, (or other measures of productivity), are 

determined by the consumption of potentially addictive goods (the direct effect), but 

the consumption of addictive goods is also determined by productivity. 

Section 3: Empirical Framework in the Paper 

This section wi l l outline how the individual derives utility in a simplified 

three good market. It w i l l provide the individuals implicit utility function, their 

constraints, and derive the first order conditions. The implicit function theorem is 

applied to define the equilibrium identities. 

The agent is assumed to maximize utility over alcohol consumption (A), 

leisure time ( V) and consumption of a composite commodity represented by income 

(X). It is also assumed the agent faces two constraints, the first is income (X) -

which is determined by education and alcohol consumption (and/or marijuana, 

cocaine and cigarettes), and the second is a time constraint. There are three uses o f 
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time; time spent at work, time spent in leisure activities, and time spent getting an 

education. The mathematical representation of this problem is as follows: 

M A X U = U ( X , £ A ; ctjd) 

Where X = ( L ) ( W ( E , A ; p\ X , 5)) 

W ( E , A ; p \ x ,5) = P E + x A + 6 E A 

T = L + E + I 

(1) 

(2) 

(3) 

(4) 

A = alcohol consumption 

W = wages 

a = parameter representing ability 

% - estimated parameter 

T = total time endowment 

X = income 

l/= leisure time 

E = educational attainment 

f} = estimated parameter 

5 = estimated parameter 

9 = characteristics of the individual 

The hypothetical agents problem can be re-written as 

M A X E , l A U = U [ X , £ A ; a , 6 ] 

s.t. (1) X = (L)(PE + %A + S E A ) 

(2) T = L + E + I 

The lagrangian is as follows: 

c = U [ X , If A; <x,9] + X[ X - (L)(pE + * A + 8EA)] + ^ [ T = L + E + 4 (5) 

The first order conditions are: 
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a E = U X ( X , £ A ; a,9) • X E ( E , A ) - X(L) - W E ( E , A ) - C, = 0 (6) 

* k = U X ( X , 4-A; a,0) • X A ( E , A ) + U A ( X , £ A ; a,9) - X(L) • W A ( E , A ) = 0 (7) 

oL = U L ( X , If A; a,9) - £ = 0 (8) 

• a = X - (L) ) • W(E ,A) = 0 (9) 

^ = T - 1 - L - E = 0 (10) 

From the first order conditions, the optimal values of education, and alcohol 

consumption, can be determined. The first order conditions can be rewritten as: 

oE: U . ( X . £ A : g.9) • X F ( E . A ) - C = X (11) 

(L) • W E ( E , A ) 

V U i X . £ A ; a.9) - X A ( E . A ) + U A ( X . £ A ; a9) = X (12) 

(L) • W A ( E , A ) 

o L : U L ( X , 4-A;a ,9)= C, ( 1 3 ) 

X = (L) • W ( E , A ) (9) 

^ : T = 1 + L + E = 0 (10) 

Equating (11) and (12) and substituting in (13), yields the following optimal values of 

E* and A * . 

U i X . £ A ; a.Q) • X F ( E . A) - U , ( X . £ A ; a.O) = W F (E.A> (14) 

U X ( X , I?A; a,9) X A ( E , A ) + U A ( X , £ A ; a,9) W A ( E , A ) 
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* a : X = (L) • W(E ,A) (9) 

a :T = 1 + L + E = 0 (10) 

Assuming the first order conditions possess continuous partial derivatives, and the 

Jacobian determinant (equivalent to the determinant of the bordered Hessian) is non-

vanishing at optimal values of education and alcohol consumption, the implicit 

function theorem can be applied. The equilibrium values o f education and alcohol 

consumption can be written as implicit functions, which are a function of all 

exogenous variables. 

The equilibrium values of education and alcohol consumption are both 

functions of the agent's ability, and observable characteristics. B y construction, the 

quantity of alcohol consumption, and the amount of education an individual invests in 

is endogenously determined. A t the equilibrium of values of alcohol and education, 

sample selection into alcohol use wi l l manifest itself in the following ways. Different 

individuals possess different capacities to tolerate alcohol, ceteris paribus. This 

comparative advantage in alcohol consumption is a characteristic that researchers 

cannot observe, thus, cannot control for, even though it is a determinant of alcohol 

consumption. A n individual with a comparative advantage in alcohol consumption 

wi l l be able to consume a given quantity of alcohol and suffer fewer health, work, or 

E * = E*(a,p, X ,8,0) (15) 

A n d A * = A*(a,p\x,5,9) (16) 
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school related consequences. When a comparative advantage exists among some 

individuals in the sample, and not others, this kind o f sample selection wi l l bias the 

estimates of alcohol consumption on productivity (or education) towards zero. 

Alternatively, individuals who would otherwise have worse economic and 

socio-economic outcome even in the absence of consuming alcohol or drugs self-

select into consumption early in the life cycle. Or consume more than an otherwise 

comparable individual, this type of self-selection wi l l bias the estimates away from 

zero. In this case even in the absence of consumption of drug or alcohol, this 

individual would fare worse in life. 

Section 4: Statistical Specification 

Much of the literature on the impact substance use on various measures of 

labor market success hold education constant (Mullahy and Sindelar 1989, 1993, 

1994), and very few look at the impact of consumption early in the life cycle on 

human capital accumulation (Yamada et al 1996; Cook and Moore 1991; Mullahy 

and Sindelar 1995B). None of the literature surveyed estimates the impact of multi

drug use on labor market success or on human capital accumulation. The statistical 

specification discussed is used to determine the association between alcohol, 

marijuana, cocaine, and tobacco consumption on education. 

Benchmark models are estimated first, and are based on binary variables that 

indicate all of the respondents who met the required criteria. The empirical 

framework is as follows: 
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Y = X(3+ Sn + s (17) 

Where Y = measure of educational achievement 

X = characteristics o f the individual (respondent's preferences, background, 

and demographic characteristics). 

S = variables measuring substance use (the age of initiation into various 

substances) 

n = the estimated impacts of these substances on the number of years of 

education 

E = error term. 

To determine the impact of the age of first use on the amount of time spent 

investing in human capital, the dependent variable is the number of years of 

completed education. Ordinary Least Squares techniques are used, and the usual 

statistical assumptions with respect to the error term are assumed to met. Each 

equation is estimated separately by gender, and age of initiation into use of each drug. 

To determine the impact of use on eventual educational achievement a multi-

nomia categorical variable is used. The variable indicates i f the respondent did not 

complete high school, i f they completed high school, education in a trade, or i f they 

received a bachelor's degree or better. A Multi-nomial Logit model is estimated by 

Maximum Likelihood estimation techniques. Each equation is estimated separately 

by gender and the age of initiation. 
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To determine the impact of singular and multi-drug use on the time spent 

investing in human capital, an indicator for all possible drug use combinations is 

included in the analysis. The profiles are introduced into the statistical analysis in an 

effort to extract the most accurate estimates from the analysis. More specifically, 

making the distinction between respondents who started drinking regularly early in 

the life cycle, but did not try any of the other substances under consideration, and 

respondents that started using a combination of drugs at the same time are expected 

to have different impacts on education. The substance use profiles w i l l allow for an 

estimation of the desired impacts. They w i l l also facilitate a comparison of the 

estimates from the benchmark models and the generalized model. 

The literature surveyed estimates the impact of substance use in the absence 

of controls for using other substances. The analysis in the literature is similar to the 

benchmark models. A large portion of the literature uses an indicator, or some 

measure of use, that indicates all o f the respondents who met the criteria, but does not 

exclude respondents who may have also used other substances. Estimates based on 

an exhaustive list o f drug use profiles, relative to the estimates based on the 

benchmark models might suggest how estimates in the literature might change i f 

controls were introduced for use of other substances. 

The data drawn from the survey is chosen to be consistent with the literature, 

in order to facilitate a comparison of the impacts found in this study, and those found 

in the literature. Kenkel and Ribar (1994) and Cook and Moore (1991) use African 
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American and Latino ethnicity, to control for the differences in economic and cultural 

differences that influence drinking behavior, educational achievement, and labor 

market success. Parental education is chosen to capture the variation in family 

economic resources, values and expectations. 

Controlling for histories of alcoholism in the participant's family is done to 

indicate a possible attitudinal or genetic predisposition toward problem drinking 

(Kenkel and Ribar 1994). Alcoholic parents may also signal socioeconomic 

disadvantage in an individuals upbringing (Kenkel and Ribar 1994). 

Characteristics of the participants childhood environments, more specifically, 

l iving arrangements, in conjunction with an indicator for history of alcoholism in 

their family was included in the statistical analysis because the literature shows these 

characteristics are related to subsequent adult alcoholism (Zucker and Gromberg 

1986). The literature also indicates than alcoholics are more likely that non-

alcoholics to have been raised in a home with heightened marital conflict, inadequate 

parenting, and lack of child-parent contact. The parents of future alcoholics are more 

likely to have been an alcoholic, anti-social, or sexually deviant. Depression and 

anti-social personality are strongly associated with alcoholism, and have been 

considered a manifestation of these disorders rather than a separate disorder 

(Hesselbrock 1986). It seems reasonable to conclude that people with deficient 

family backgrounds or personality disorders may suffer socioeconomic disadvantage 

independent of whether they develop alcohol problems (Benham and Benham 1982; 
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Bartel and Taubman 1986; Frank and Gertler 1991). Thus variables describing the 

respondent's environment at age 14 are included in the empirical analysis. These 

include the respondent's l iving arrangements, urban or rural residence, i f their mother 

or father worked for pay, and i f they were alive in the first year of the survey. 

The year or birth is used to control for age and cohort effects, and is included 

as a covariate in all studies surveyed. 

Section 4; Endogeneity, Unobserved Heterogeneity, Omitted Variables Bias, and  

Imperfectly Measured Data 

A large portion of the studies surveyed in preparation for the empirical work 

examine the impact of consumption of potentially harmful goods on various measures 

of productivity. Many of the standard static earnings-health models typically assume 

health variables are exogenously determined in the statistical model. In the life cycle 

context, this assumption is tenuous since health and labor market outcomes are jointly 

determined in the health production context. Thus, the standard static earning-health 

models do not find the contemporaneous impact, nor do they estimate the causality of 

health on labor market outcomes, but they estimate associations between health and 

various indicators of labor market success. 

Continuing with alcohol consumption, and earnings example, the following 

wi l l demonstrate the potential for alcohol and wages to be endogenously determined. 

The determinants of earnings are well established in the literature, and recent research 

has pointed to the importance of health in determining wages (Grossman 1972). 
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Comparative statics of a two good constrained utility maximization problem, where 

alcohol is a consumption good, shows, when income increases ceteris paribus, the 

budget constraint w i l l shift outward. If alcohol is a normal good the agent wi l l 

purchase and consume more to reach a higher indifference curve. How alcohol enters 

the utility function is not clear. Individuals may consume alcohol for different 

reasons, and this may impact the way alcohol enters the utility function. Some 

individuals may drink because they enjoy the taste, some individuals may drink 

because they enjoy feelings of intoxication. It is possible, the reasons, and the 

outcome the individual desires may be treated differently in a mathematical setting. 

But in the most general case, alcohol consumption determines wages, and wages 

determine alcohol consumption. Endogeneity in the determination of alcohol 

consumption and productivity wi l l result in a non-zero correlation between the error 

term, and the measure of alcohol consumption. Therefore, the assumptions of the 

classical linear regression model are violated. 

The studies surveyed that correct for joint determination of the outcome and 

conditioning variable using instrumental variables techniques (Kenkel and Ribar 

1994; Kaestner 1994B; Cook and Moore 1991). Studies that did not correct for 

simultaneity could not find valid instruments in the data, or it was prohibitive to 

exploit the longitudinal properties of the data. The medical literature also provides a 

valid reason to treat alcohol abuse and/or dependence as exogenously determined. 

Conventional wisdom suggests there us a strong genetic dimension to alcoholism 
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( N I A A 1990). Thus, treating alcoholism as exogenously determined can be justified. 

Unobserved heterogeneity and omitted variables bias also prevent ordinary 

least squares estimation techniques from producing accurate estimates. Unobserved 

heterogeneity occurs when a characteristic is present for some individuals, and not for 

others. This information is not captured in the data, but impacts the outcome, and the 

substance use measure. For example there may be something about an individual, 

maybe in their attitude or upbringing that wi l l cause them to fare better in the labor 

market or at school, even in the presence of some behavior that might have a severe 

adverse effect on another individual's success. In this study, unobserved 

heterogeneity may take the form of a comparative advantage in the consumption of 

alcohol or drugs. Because this comparative advantage is not observable, statistical 

methods that do not correct for unobserved heterogeneity wi l l produce estimated 

impacts of consumption that are less negative, or, more positive. Studies that 

corrected for unobserved heterogeneity exploited the longitudinal nature of the data 

and used a fixed effect estimator (Kaestner 1994B), and siblings (Kenkel and Ribar 

1994). Instrumental variables techniques wi l l also correct for unobserved 

heterogeneity across respondents. 

Omitted variables bias w i l l also prevent O L S from accurately estimating the 

impact of a potentially addictive good on any measure of productivity. In this case 

omitted variables bias may exist because of comorbidities associated with alcoholism. 

The obvious way to remedy this problem is to include a rich set of regressors in the 
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determination of whatever the dependent variable is. The required set of regressors 

may not be available in the data, or it may not be clear exactly what they are. 

Excluding some of the relevant variables w i l l yield inaccurate estimates of the impact 

o f alcohol use, and pollute the estimates of other parameters. Instrumental variables 

techniques wi l l produce accurate estimates of the parameters. 

It seems reasonable to expect human capital accumulation and the age of 

initiation into weekly alcohol consumption, marijuana and cocaine consumption, and 

daily smoking, are jointly determined. More specifically, consumption of the 

aforementioned goods early in the life cycle w i l l have and impact on investment in 

human capital, but school related stress may contribute to the magnitude and 

frequency of consumption. It also seems reasonable to expect some degree o f 

unobserved heterogeneity among the respondents to exist, and the age o f initiation 

may be accompanied by comorbidities associated with consumption. 

A variable is a valid instrument i f it is not significant in predicting the 

outcome variable, but significant in predicting the conditioning variable. In this case, 

an instrument is valid i f it is not significant in determining the amount of time spent 

investing in human capital and educational achievement, but is significant in 

predicting initiation into weekly alcohol consumption, daily smoking, and 

experimenting with marijuana and cocaine. A l l of the variables that indicate a history 

o f alcoholism in the family, religiosity and frequency of attendance, as well as the 

intersection of religiosity and frequency of attendance were investigated as 
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instruments. H o w the respondents felt about themselves, past criminal activity, and 

living arrangements at age 14 were also tested for validity as potential instruments. 

None of these proved to be valid instrumental variables that would correct for 

endogeneity, omitted variables bias, and heterogeneity across respondents. Therefore 

regular drinking and smoking, as well as experimentation with marijuana and cocaine 

are treated as exogenously determined. In some sense treating substance use 

indicators as statistically exogenous can be justified because the medical profession 

treats abuse of these substances, namely alcoholism as a disease, disorder or allergy 

(Mullahy and Sindelar 1991) 

The estimates from the O L S and Multinomial Logit Models should be treated 

as estimated associations. They do not estimate the causality of initiation into 

substance use early in the life cycle on educational achievement. 

More specifically, a simple representation of the regression model can be 

written as follows: 

Y = p X + U 

the estimate of p can be written as 

and Cov(U,X) = axu 

P = y^c 
ax2 

= (Bx + uVx 
ax2 

= 6x2 + u'x 
ax2 
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= P + oxu (18) 

P is the causal effect, and remainder o f the term contains all o f the effects that 

are not controlled for in this study. For example, this term represent unobserved 

heterogeneity across respondents, the endogenous determination of substance use 

early in the life cycle and eventual educational outcomes. 
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Chapter 5, Section 1: Introduction 

This chapter discusses the results of the empirical analysis and how they 

compare to the literature. The reminder of the chapter is as follows: Section 2 wi l l 

outline the shortcomings of the empirical model. Section 2 wi l l describe the impact 

of non-substance use regressors on the number of years spent investing in human 

capital. Section 4 and 5 wi l l discuss the results of benchmark models, and how the 

results compare to the literature. Section 6 wi l l discuss the results of the generalized 

model, and their implications. Section 7 concludes. 

Section 2: The Impact of Non-Substance Use Variables on Time Spent Investing  

in Human Capital, and on Eventual Educational Achievement 

This section wi l l list the estimated association between socio-demographic, 

economic, and individual preferences, on the amount of time spent investing in 

human capital. The results are listed in Table 2, separately by gender. The estimated 

associations wi l l lend credibility to the impacts o f substance use variables, as the 

impacts of non-substance use variables should move in predetermined directions. 

The results suggest family income in 1979, parental educational achievement 

(completing high school and college attendance), ability (AFQT) , area of residence 

(urban, northeast, south or west U . S . in 1979), religious preferences and frequency of 

attendance are associated with an increase in the number of years of education. Black 

or Hispanic ethnicity, and maternal employment when the respondent was fourteen 

years old, are also associated with an increase in the number of years of education. 
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Age and paternal employment when the respondent was fourteen years old is 

associated with an increase in the number of years of education in the female sample, 

but a decrease in the number of years of education in the male sample. (An living 

with only one biological parent). Living with both biological parents, biological 

mother and other, or biological father and other, at age fourteen is associated with 

fewer years of education. If the respondent reported their mother was living in 1979, 

males are expected to complete more years of education, while females are expected 

to complete fewer years of education. Whereas, i f the father was living in 1979, 

participants are expected to complete fewer years of education. Women who 

reported that both parents were ever alcoholics are expected to complete fewer years 

of education. Whereas, males who reported their mother, or father was ever an 

alcoholic completed more and less years of education, respectively. But respondents 

who lived with an alcoholic at some time in their life are expected to complete more 

years of education. Atheist beliefs are associated with fewer years of education in 

males and females. 

Section 3: Benchmark models -The Impact of Substance Use on the Amount of  

Time Spent Investing in Human Capital 

This section w i l l present the results from benchmark models examining the 

impact of initiation into weekly drinking, first use of marijuana and cocaine, as well 

as daily smoking on the amount of time spent investing in human capital. These 

estimates are intended to mimic the literature and estimate the association between 
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initiating into substance use early in the life cycle, and the amount of time spent 

investing in human capital. Binary substance-use regressors indicate all o f the 

respondents who initiated into the substance under consideration. The results 

discussed in the remainder of this section can be found in Models 3 through 6, in 

Tables 4 through 7. More specifically, in each table, Model 3 lists the impact of 

weekly alcohol consumption on the number of years of completed education. Model 

4 lists the association between using marijuana at least once as a teenager, and the 

number of years of completed education. Model 5 lists the association between using 

cocaine at least once early in the life cycle on the number of years of education, and 

Model 6 lists the association between daily smoking and the number of years of 

completed education. 

The results suggest consuming alcohol on a weekly basis is associated with a 

statistically significant decrease in the number of years spent investing in human 

capital. More specifically, women who initiate into weekly alcohol consumption 

early in the life cycle are expected to complete between 0.2, and 0.4, fewer years of 

education. Men who initiate into weekly drinking in the teenage years are expected 

to complete approximately 0.4 fewer years of education. 

Experimenting with marijuana at least once early in the life cycle is associated 

with fewer years of education. The estimates tend to be larger in magnitude and 

significance in the male sample. Females who tried marijuana at least once are 

expected to invest between 0.06, and 0.14, fewer years in education. While 
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experimentation among males is associated with approximately 0.3 fewer years of 

education. The estimates derived from the male sample are statistically significant at 

conventional levels. 

Females who tried cocaine at least once during the teenage years w i l l invest 

approximately 0.4, to 0.6, fewer years in education. These estimates are statistically 

significant at conventional levels. While cocaine use in the male sample is associated 

with a statistically insignificant decrease of approximately 0.4 years of education. 

Daily smoking early in the life cycle, is associated with a statistically 

significant decrease in the number of years of education. Male and female smokers 

are expected to complete approximately 0.7 and 0.5 fewer years of education, 

respectively. 

The results suggest initiating into substance use at a young age result in less 

time spent at school. While some of the results are significant at conventional levels, 

they are not terribly large in magnitude. Using alternative criteria to define initiation 

into substance use in the benchmark models wi l l uncover a more accurate estimate of 

the association between use and time spent investing in human capital. More 

specifically, binary variables indicating initiation into use in the teenage years is on, 

i f and only if, they used the substance under consideration and no others. 

Consequently, respondents who did not use any of the substances, or initiated into 

multi-drug use early in the life cycle w i l l be assigned a value of zero in this group of 

dummy variables. 
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The results previously discussed differ from the following results, because 

they are based on a different definition of initiation into substance use. The estimates 

presented do not distinguish strictly between initiation into multi-drug use and 

experimenting with just one substance. Consequently, there is the potential for 

respondents who used more than one substance during their teens to be included in 

what appears to be a one substance use category. It is possible that the results resting 

on a broader definition of initiation into substance use wi l l be larger in magnitude, 

lending to the conclusion, that use early in the life cycle has detrimental effects on the 

amount of time spent investing in human capital. The estimates discussed in the 

remainder of the section can be found in Models 3a through 6a, in tables 4 through 7. 

Model 3[a] lists the association between drinking weekly and the amount of time 

spent investing in human capital. Model 4[a] lists the association between using 

marijuana at least once early in the life cycle and the number of years of completed 

education. Model 5[a] lists the association between using cocaine at least once as a 

teenager and the amount of time spent investing in human capital, and Model 6[a] 

lists the association between daily smoking and the number of years of completed 

education. In each model the t-statistics are listed below the estimates in brackets. 

Applying more stringent definitions, the results suggest, females who drink 

regularly during their teens wi l l invest approximately 0.07 to 0.2 fewer years in 

education. While males are expected to invest 0.08 to 0.2 fewer years in education. 

None of the estimates are statistically significant at conventional levels. 

62 



However, females who used marijuana at least once in their teens are 

expected to complete approximately 0.4 more years of education. Experimentation 

among males is associated with between 0.03 and 0.3 more years of education. None 

of the estimates are statistically different from zero. 

Using cocaine at least once as a teenager is associated with more years of 

education. Males and females who tried cocaine at least once in their teenage years 

are expected to complete approximately 0.04 and 0.2 more years of education, 

respectively. 

Daily smoking daily is associated with a statistically significant decrease i n 

the number of years of education. More specifically, teenage female smokers are 

expected to complete 0.6 fewer years of education. While males are expected to 

complete approximately 0.6, to 0.8, fewer years of education. 

The estimates are based on binary variables which indicate i f the respondent 

used the substance under consideration, but did not use any of the other substances 

simultaneously. Essentially respondents who started using a variety of drugs in their 

teens are given a value of zero in these binary variables. The results suggest using 

strict criteria in the definition of initiation into use changed the magnitude and 

significance of the estimated associations. In some cases the direction of the 

association is an artifact of the definition used to describe initiation early in the life 

cycle. The estimates suggest marijuana and cocaine use early in the life cycle are 

associated with more education, while drinking and smoking are associated with a 
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decrease in the number of years of education. Not all of the estimates from these 

categories are significant at conventional levels. Employing a loose definition of 

initiation into use yields estimates that tend to be larger in magnitude and 

significance, which lends to the conclusion that consumption of potentially harmful 

substances early in the life cycle has detrimental effects than might actually exist. 

Section 4: Benchmark Models - The Impact of Initiation into Use on Eventual  

Educational Achievement 

This section w i l l discuss the association between initiation into use and 

eventual educational achievement. The estimates discussed in this section are not 

marginal probabilities, but relative risk ratios. The comparison group (or base-

category) is respondents who completed high school. The results can be found in 

Models 2 through 5, in Tables 8 through 11. In each Table Model 2 lists the 

association between drinking weekly and the level of education. Model 3 lists the 

association between using marijuana at least once early in the life cycle, and the 

highest level of completed education. Model 4 lists the association between using 

cocaine at least once as a teenager and the highest degree ever received, and Model 5 

lists the association between smoking cigarettes regularly and the highest degree ever 

received. 

The estimates from the benchmark models suggest respondents who did not 

finish high school are more likely to drink weekly in their teens than respondents who 

finished high school. More specifically, females who did not complete high school 
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are approximately 1.5 to 1.7 times as likely to drink weekly early in the life cycle. 

Males who did not complete high school are about 1.4 to 1.6 times as likely to drink 

regularly. These estimates are statistically significant at conventional levels. Both 

women and men with a college education are approximately 0.8 times as likely to be 

regular drinkers, relative to respondents who completed high school. This group of 

estimates is not statistically distinguishable from zero. Whereas, men and women 

with a university degree are about 0.6 to 0.7 times as likely to drink regularly. The 

estimates from the college category are statistically different from zero in both 

genders. Whereas, estimates from the university category are only significant in the 

male sample. 

Women who did not complete high school are approximately 1.1 to 1.4 times 

as likely to have experimented with marijuana in their teens, relative to respondents 

who completed high school. Men in this group are about 1.3 to 1.5 times as likely to 

have experimented with marijuana at a young age. But women with a college 

diploma or a university degree are approximately, 0.9 times as likely to have 

experimented with cocaine early in the life cycle. Whereas, men with a college or 

university education are between, 0.5 and 0.8 times as likely to have used marijuana 

at least once early in the life cycle. In the male sample the estimates from the less 

than high school and university categories are significant at conventional levels, but 

the estimates from the college group are statistically indistinguishable from zero. 

None of the estimates derived from the female sample are significant at conventional 
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levels, except for those from the less than high school category for females who tried 

marijuana at least once earlier in their teens. 

The results also suggest men without a high school education are about 1.6 to 

1.7 times as likely to have used cocaine at least once early in the life cycle, relative to 

men with a high school education. While women in this group are 1.3 to 2.4 times as 

likely to have experimented with cocaine. Males with a college diploma are between, 

1, and 1.3 times as likely to have tried cocaine at a young age and women are 1.4, to 

1.6 times as likely to have tried cocaine early in the life cycle. But respondents with 

a university degree were less likely to have used cocaine at least once in their teenage 

years. More specifically, females are 0.4 to 0.6 times as likely, and males 0.5 to 0.6 

times as likely, relative to respondents with a high school education. None o f the 

estimated associations between experimenting with cocaine and educational 

achievement are statistically distinguishable from zero, except the association 

between not finishing high school and experimenting with cocaine later in the teenage 

years is marginally significant at conventional levels in the male sample. 

Women and men who did not complete high school are 2.5 and 2.3 times as 

likely to have been teen smokers, respectively, relative to respondents with a high 

school education. Whereas, respondents with a college or university education were 

less likely to smoke in their teens. More specifically, women with a college diploma 

were approximately 0.8 times as likely to smoke daily, and men are 0.7 to 0.8 times 

as likely to smoke regularly in their teens. Women and men with a university 

66 



education are about 0.45 and 0.40 times as likely to be teen smokers, respectively. 

The estimates from the less than high school, and university categories derived from 

the female sample, and estimates from the male sample are statistically significant at 

conventional levels. The estimates derived from the male sample are statistically 

different from zero. 

The results suggest that failing to finish high school is associated with a 

greater likelihood of using alcohol, marijuana, cocaine, or tobacco early in the life 

cycle. But as the level of education increases, there is a decline in the likelihood of 

using alcohol, drugs, and tobacco early in the life cycle. 

The last set of estimates in this section rest on binary variables that indicate 

only those respondents who initiated into the substance under consideration, but did 

not meet any of the other required criteria. In essence there are no controls for multi

drug use. The results can be found in Models 2[a] through 5[a], Tables 8 through 11. 

More specifically, on all o f the Tables, Model 2 [a] lists the association between 

drinking and the highest level of completed education. Model 3 [a] lists the 

association between using marijuana at least once as a teen and the highest level of 

completed education. Model 4[a] lists the association between experimenting with 

cocaine as a teenage, and the highest degree ever received, and Model 5 [a] lists the 

association between smoking every day as a teenager and the highest level of 

completed education. T-statistics are listed below the estimates in brackets. 
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Female respondents who did not finish high school are between, 0.9 and 1.3 

times as likely to start drinking every week in their teenage years, relative to females 

who have a high school education. M e n in this category are between, 0.7 and 0.8 

times as likely to drink regularly in their teens. The estimates derived from the 

female sample are not statistically significant, and the only significant estimate in the 

male sample is the association between drinking later in during the teenage years. 

The results also suggest women with a college education are between, 0.9, and 1.2 

times as likely to drink weekly than respondents with a high school education. Men 

in this category are between, 0.7 and 1.1, times as likely to drink as teenagers. None 

of the estimates from this category are significant at conventional levels. M e n with a 

university degree are between, 1 and 1.4, times as likely to drink in their teens, 

relative to males with a high school education. Women in this category are between, 

0.06 and 1.2, times as likely to be regular drinkers in their teens. None o f the 

estimates in this category are significant at conventional levels, except estimates 

based on use among males later in their teens. 

Women without a high school education are approximately 0.45 times as 

likely to experiment with marijuana early in the life cycle, relative to women with a 

high school education. M e n in this category are approximately 0.8 times as likely to 

experiment with marijuana in their teens. Only the estimates derived from the female 

sample are statistically significant. Women with a college education are between, 

0.65, and 0.78 times as likely to try marijuana in their teens, whereas, men in this 
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category are between, 1.3, and 1.4 times as likely to experiment with marijuana. 

Women with a university education are about 1.1 times as likely to experiment with 

marijuana as teenager, and men are between, 0.8, and 1.1 times as likely to 

experiment with marijuana. However, none of the estimates from the college, or 

university categories, derived from neither the male nor female sample, are 

statistically significant at conventional levels. 

The results also suggest that females who did not complete high school are 

approximately 2.5 times as likely to experiment with cocaine in their teens, and 

women with a college education are approximately 2.4 times as likely to try cocaine 

at least once in their teens, relative to females with a high school education. Women 

with a university education are approximately 2.9 times as likely to try cocaine as a 

teenager. However, none of the estimates are significant at conventional levels. 

Men who did not finish high school are 0.3, to 0.5 times as likely to 

experiment with cocaine, relative to men with a high school education. Whereas, 

men with a college education are 0.8, to 1.3 times as likely to use cocaine as 

teenagers. Men with a university education are between, 0.6, and 0.7 times as likely 

to experiment with cocaine as teenagers, relative to men with a high school 

education. None of the estimates are significant at conventional levels. 

Women without a high school education are between, 1.6 and 1.9 times as 

likely to be teenage smokers, relative to women with a high school education. 

Whereas, men in this group are i .4 to 2 times as likely to have been teen smokers. 
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A l l of the estimates from this category are significant at conventional levels. 

However, women and men who completed college or university are less likely to be 

teen smokers. More specifically, women with a college education are between, 0.7, 

and 0.8 times as likely to smoke regularly in their teens, and women with a university 

education are approximately 0.4 times as likely to be teenage smokers. Men who 

completed college are 0.4, to 0.8 times as likely to be teen smokers, whereas, men 

with a university education are 0.4, to 0.6 times as likely to smoke regularly as 

teenagers. Estimates from the college group are not significant at conventional 

levels, but, the estimates from the university group are significant at conventional 

levels. 

The estimates o f the relative risk ratios based on the more restrictive 

definition of initiation into use decline in magnitude and significance. 

Section 5: Results from the Generalized Model 

The results from the generalized O L S and multinomial logit model are 

discussed in this section. The model allows for estimates of the association between 

both singular, and multi-drug use, on the amount of time spent investing in human 

capital. This section also presents results from variations in the model. The results 

w i l l be presented in the following order. First, the impact of single drug use and the 

impact of multi-drug use on the number of years of education is discussed. These 

results are compared to the results from the benchmark models. Following this, a 

discussion of the results from variations in the model. 
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The estimates from the generalized models are listed in Model 1, Tables 4 

through 7. The results suggest drinking regularly as a teenager is associated with less 

time spent in school. More specifically, the estimates derived from the female sample 

indicate that drinking weekly results in a statistically insignificant decrease of about 

0.09 to 0.3 fewer years of education. Whereas, estimates from the male sample 

suggest a statistically significant decline of approximately 0.3 in the number of years 

of education. 

Marijuana use early in the life cycle is associated with a statistically 

insignificant increase in the number of years of education in the female sample. But 

a statistically insignificant decrease in the amount of time spent in school among 

males. 

Experimenting with marijuana as a teenager among females is associated with 

a statistically insignificant increase of approximately 0.3 years of education. But use 

among males is associated with a statistically insignificant decrease of approximately 

0.2 years of education. 

Females who experimented with cocaine are expected to complete 

approximately 0.02 more years of education. The results derived from the female 

sample are not statistically significant at conventional levels. But males who 

experimented with cocaine as teenagers are expected to complete anywhere from 0.25 

to 0.6 fewer years of education. The results from the male sample vary from 

statistical insignificance to significance. 
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Smoking regularly is associated with a statistically significant decline in the 

amount of time spent at school. Women who were teenage smokers are expected to 

complete approximately 0.4 fewer years of education, and men are expected to 

complete about 0.8 fewer years of education. 

The remainder of the estimated associations between the substance use 

profiles and the amount of time spent investing in human capital accumulation an 

listed in the tables, but not discussed here. The vectors were introduced into the 

model to control for multi-drug use, and to tease out of the model the most accurate 

estimates of the impact of weekly drinking, daily smoking, and experimenting with 

cocaine or marijuana during the teenage years. 

The results generally suggest that there is no significant effect o f alcohol, 

tobacco, marijuana and cocaine use on the amount of time spent investing in human 

capital. The estimates of the association between the amount o f time spent in school, 

and marijuana and cocaine use, are positive among females, and negative among 

males. The association between smoking and the number of years of education 

remains negative, statistically significant, and very small in magnitude. 

The estimates from Model 2 exclude controls for regular smoking early in the 

life cycle from the remainder of the substance use profiles. The results suggest 

marijuana use among females in their teens tend to increase both the magnitude and 

significance when indicators for smoking are removed from the analysis. The impact 

of cocaine becomes more positive, but is still statistically insignificant at 
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conventional levels. While drinking regularly later during the teenage years in the 

female sample is associated with a statistically insignificant increase in the number of 

years of education, and drinking earlier during the teenage years is still associated 

with a statistically insignificant decrease in the amount of time spent at school. 

When daily smoking is removed from the substance use profiles in the male 

sample, using marijuana at least once during the teen years is associated with a 

statistically insignificant increase in the amount of time spent investing in human 

capital. But drinking weekly earlier in the teenage years is associated with a 

statistically insignificant decrease in the number of years of education, but, drinking 

regularly later in the teenage years is associated with a statistically significant 

increase in the number of years o f education. M e n who experimented with cocaine 

earlier in the teenage years are expected to complete more years of education. But 

the estimate is insignificant at conventional levels. While experimenting with 

cocaine later in the teenage years is associated with a statistically insignificant 

decrease in the number of years of education. The remainder of the substance use 

profiles can be found in the tables. 

The results from the generalized multinomial logit model rest on binary 

variables which indicate all of the respondents who initiated into the substance under 

consideration. The indicator variables do not include respondents who initiated into 

multi-drug use in their teens, and do not include all of the drug use profiles. The drug 

use profiles are not included in the statistical analysis because the cell sizes in the 
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multi-drug use profiles were so small, the model did not converge. However, some 

of the categories could have been included, but their interpretation was problematic -

essentially the results were meaningless. Therefore, the estimates discussed in the 

remainder of this section are based on binary variables that indicate all o f the 

respondents who met the required criteria. 

The results suggest that women who did not finish high school are 1.2, to 1.4 

times as likely to drink regularly, approximately 1.2 times as likely to experiment 

with marijuana, between 0.8 and 1.9 times as likely to experiment with cocaine, and 

approximately 2.4 times as likely to smoke regularly in their teens, relative to women 

with a high school education. The estimates of smoking are significant at 

conventional levels, and the estimate on experimenting with cocaine ranges from 

statistical significance to insignificance. 

Women who completed college are less likely to drink regularly, smoke 

cigarettes regularly, and experiment with marijuana, but are more likely to 

experiment with cocaine in their teens relative to women with a high school 

education. More specifically, women with a college education are approximately 0.8 

times as likely to drink regularly in their teens, approximately 0.9 times as likely to 

experiment with marijuana, and about 0.8 times as likely to be smokers. Whereas, 

women in this category are 1.6, to 1.8 times as likely to experiment with cocaine, 

relative to women with a high school education. However, none of the estimates are 

statistically significant at conventional levels. 
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Women with a university education are less likely to use the substances under 

consideration in their teens, relative to women with high school education. More 

specifically, women who completed university are 0.8, to 0.9 times as likely to drink 

regularly as teenagers, between 0.9 and 1 times as likely to experiment with 

marijuana, 0.7 to 0.9 times as likely to experiment with cocaine, and 0.5 times as 

likely to be teen smokers. The only statistically significant estimates in this category 

are those on smoking and cocaine. 

The results also suggest men who did not complete high school are 1.2 to 1.3 

times as likely to drink every week, between 1.1, and 1.3 times as likely to 

experiment with marijuana as teenagers, 1.3 to 1.4 times as likely to experiment with 

cocaine, and 2.2 times as likely to be teen smokers. These estimates are relative to 

men with a high school education. The estimates on smoking are significant at 

conventional levels, and the estimates on drinking range from insignificance to 

significance. 

Men with a college education are less likely to drink and smoke regularly, and 

experiment with marijuana, but are more likely to experiment with cocaine as 

teenagers, relative to men with a high school education. More specifically, men in 

this category are 0.8 to 0.9 times as likely to drink every week, between 0.8 and 0.9 

times as likely to experiment with marijuana in their teens, and 0.7, to 0.8 times as 

likely to smoke daily. Men with a college education are between, 1.2 and 1.5 times 

as likely to experiment with cocaine in their teens relative to men with a high school 
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education. However, none of the estimates as statistically different from zero, except 

the estimates on smoking range from statistical insignificance to significance. 

M e n who eventually went on the complete university are less likely to use all 

o f the substances under consideration, relative to men with a high school education. 

More specifically, the men in this group are 0.7 to 0.9 times as likely to drink every 

week, approximately 0.6 times as likely to experiment with marijuana, between 0.7 

and 0.8 times as likely to experiment with cocaine, and approximately 0.4 times as 

likely to be teen smokers. The estimates on smoking are significant at conventional 

levels, whereas the estimates on experimenting with marijuana are marginally 

significant at conventional levels. 

The results from the generalized multinomial logit model suggest that lower 

levels of educational achievement are associated with a greater likelihood of use. 

Section 6: Conclusion 

Shaktoko and Grossman (1982) found that there is no significant difference in 

the educational choices that can be attributed to disability. In terms of the substance 

use framework, the results suggest substance use may have no significant impact on 

educational persistence. The equality of disability and impairment from substance 

use are not identical. Cook and Moore (1991) results suggest that teens 

simultaneously choose how much alcohol and other goods to consume. But disability 

i f viewed in the same manner as substance use, suggests that substance use can be 

treated as exogenously determined. However, assuming that substance use early in 
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the life cycle is a random phenomena, is in direct violation of the existing literature. 

Regardless of the assumptions employed with respect to the exogenous or 

endogenous determination of substance use, the results from the empirical analysis 

are similar to the results found by Shakotko and Grossman (1982). Namely, that the 

impact of use early in the life cycle on educational achievement is very small. 

A large portion of the estimates discussed in this chapter are statistically 

significant at conventional levels, but their magnitude suggests that they are not 

economically significant. None of the estimates, save for the impact of initiating into 

all substances early in the life cycle are greater in magnitude that one year. Cook and 

Moore (1991) results suggest that drinking decreases the number of years of college 

by 0.113 to 2.4 years, but the authors also found a decrease in the magnitude and 

significance of the impacts of drinking on the number of years of college. The 

estimates with respect to the impact of drinking move toward zero. The estimates 

move toward zero. The results from the analysis also suggest that when controlling 

for cigarette smoking and alcohol use simultaneously, the association between 

alcohol consumption and eventual educational outcomes also move towards zero. 

Variations in the substance use profiles in this study suggest estimating the 

impact of say, drinking regularly, early in the life cycle, in the absence of information 

about using other substances simultaneously, increases the magnitude and 

significance of the estimated associations. Moreover, with respect to, weekly 

drinking among females, including respondents in the analysis if and only if, they 
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drank weekly, decreases the magnitude and significance of the estimated 

associations. The same observation is true in the male sample. 

Furthermore, the impact of being a teenage smoker, either among males or 

females yields the largest and most significant impacts, relative to the estimated 

associations with other substance use variables. The results indicate that controlling 

for initiation into daily cigarette smoking at any time during the teenage years is 

associated with a statistically significant decline in the number of years of education. 

The results also suggest applying a strict definition of initiation into daily smoking 

early in the life cycle yields a larger negative association with the number of years of 

education. The estimates are still significant at conventional levels, however, they do 

decline in significance. Furthermore, the indicator for smoking among the other 

sixteen use profiles still yields a statistically significant decline in the amount of time 

spent in school. The difference between the smoking estimate in the absence of other 

use variables, and the estimate derived in the presence of other use variables suggests 

a very small decline in the magnitude and significance of the estimated association. 

While the negative health effects associated with regular cigarette smoking 

are well known, the impacts on productivity are not. Alcohol has been considered 

notorious in its impact on performance in the workplace among legislators. The 

results from the economics literature are not conclusive. But the size and popularity 

of the literature relative to the size of the literature that looks at the impact of 

smoking on productivity implies that alcohol is assumed to be have the most 
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detrimental impact. The impact of drug use on productivity is smaller, but this may 

be an artifact of the reliability o f self-reported data. 

Tobacco, however, is not considered a substance that significantly alters 

motor and cognitive abilities. Relative to the other substances included in the 

analysis, smoking is considered to be the least intoxicating. But the results suggest 

that smoking is associated with less time spent in school, and lower educational 

achievement. Furthermore, the estimated associations between smoking early in the 

life cycle and various measures of educational achievement are the only ones that did 

not change considerably in magnitude and significance when the criterion for 

initiation was made more restrictive. 

The results from this study are counterintuitive. More specifically, the lack o f 

some association between alcohol and drug use on educational outcomes, while a 

small statistically significant association between smoking and educational outcomes 

defies conventional wisdom. 

However, the statistical results only points to the association between use and 

eventual educational achievement. It is possible and likely once self-selection into 

substance use, and heterogeneity across respondents is corrected for it is likely there 

exists a negative causal effect from using substances early in the life cycle. 

It is incorrect to conclude that smoking cigarettes has adverse effects on education. It 

is more likely there exists some characteristic that is significant in the smoking 

decision, and is also a significant factor in determining educational decisions. This 
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characteristic is not measured in the data, and cannot be controlled for in the 

statistical analysis. Therefore, in short, there are characteristics in the individual's 

personality, or situations in their life that causes them to smoke, and spend less time 

in school. But, smoking, ceteris paribus, dies not results in lower levels of education. 

For example, Becker and Murphy (198) suggest that individuals who place a 

lot o f value on the future (i.e. have low discount rates) are less likely to smoke, 

however, individuals who place less value on the future (i.e. have high discount rates) 

are more likely to smoke. It is likely that individuals who place less value on the 

future, are less likely to invest in education. Shakotko and Grossman (1982) state 

that educational decisions are a problem of sequential choice. The individual chooses 

the amount of education to invest in by equating the present value of benefits with the 

present value of costs associated with any level of educational achievement. 

Individuals who have high discount rates wi l l have low present values from the future 

of education. Thus, they wi l l be less likely to invest in education. These individuals 

wi l l also have lower future costs associated with cigarette smoking relative to 

individuals who place more value on future welfare, thus increasing the likelihood of 

smoking. 

Therefore, it is likely that smoking proxies for the respondent's discount rate. 

How an individual values the future is more likely to impact the amount of time they 

invest in human capital, than smoking itself. 
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Chapter 6: Conclusion 

The goal of this study was to determine the impact of drinking, smoking and drug 

use on human capital formation. 

The data used for the analysis was drawn from the National Longitudinal Survey 

of Youth 1979. The first step in the analysis was to look for potential instruments for 

substance use early in the life cycle. There were no valid instruments, consequently, the 

estimates do not represent causality, but associations between proxies for substance use 

early in the life cycle and eventual educational outcomes. 

The empirical analysis started with estimating the benchmark models. These 

were intended to mimic the models in the literature, that examine the impact o f 

potentially harmful goods on education. That is, the impact of each substance was 

estimated separately on the number of years of education, and educational achievement. 

The results suggest the impact of alcohol, marijuana and cocaine use early in the life 

cycle are negative, and very small in magnitude, but were statistically significant at 

conventional levels. The association between smoking and educational outcomes were 

the largest in magnitude and significance. The benchmark models were estimated again 

based on a more restrictive definition of use. The estimates of drinking, and 

experimenting with marijuana and cocaine moved closer to zero, or became positive, and 

declined in statistical significance. The effect of smoking, however, remained relatively 

large, negative and statistically significant at conventional levels. 

After the benchmark models were estimated, generalized models of the impact 
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of substance use on time spent investing in human capital, and eventual educational 

outcomes were estimated. The results suggest that controlling for singular and multi

drug use simultaneously changed the impacts established in the benchmark models. The 

association between drinking, marijuana, and cocaine use and educational outcomes 

moved toward zero, or became positive, and were accompanied by a simultaneous 

decline in the significance of the estimated parameters. The results re-enforce the results 

from the benchmark models, and variations in the specification of the benchmark models. 

Namely, that the impacts of alcohol, marijuana, and cocaine are economically 

insignificant. However, the estimated association between smoking, and the number of 

years of education, and educational achievement remained negative, relatively large and 

statistically significant. 

The analysis suggests weekly drinking, and experimenting with marijuana and 

cocaine early in the life cycle have almost no effect on human capital formation. The 

results seem counter-intuitive at first glance because tobacco is generally considered the 

least intoxicating of all of the substances under consideration. But i f smoking is a proxy 

for the individual's discount rate, then the results conform results found in the economics 

literature. More specifically, individuals who are smokers early in the life cycle, most 

probably place a lower value on the future. That is, they have high discount rates. 

Because smokers do not place as much value on the future, they wi l l probably invest less 

time and effort toward human capital formation, ie. invest less in education. This is 

precisely what the estimates suggest. 
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Table 1: Summary Statistics 

Variable Name Female Sample Male Sample 

Sample Size [N] 3732 3437 

Age of respondent in 1979 = 14 300 330 

Age of respondent in 1979 = 15 505 502 

Age of respondent in 1979 = 16 535 469 

Age of respondent in 1979 = 17 527 461 

Age of respondent in 1979 = 18 499 476 

Age of respondent in 1979 = 19 473 393 

Age of respondent in 1979 = 20 388 354 

Age of respondent in 1979 = 21 424 359 

Age of respondent in 1979 = 22 81 93 

Female i n household worked for pay in 
1979 [binary] 

1972 1799 

Missing data on works status of female 
in household in 1979 [binary] 

73 87 

Male in household worked for pay in 
1979 [binary] 

2772 2609 



Missing data on work status of male in 
household in 1979 [binary] 

726 614 

Mother was alive in 1979 772 523 

Missing data - mother alive in 1979 2865 2844 

Father was alive in 1979 1130 824 

Missing data - father alive 1979 2322 2361 

Missing data on A F Q T score [binary] 100 131 

Missing data - household income 1979 
[binary] 

583 630 

Respondent's mother completed high 
school 

1369 1342 

Respondent's mother went to college 569 560 

Missing data on mother's education 200 227 

Respondent's father completed high 
school 

1100 1017 

Respondent's father went to college 703 737 

Missing data on father's education 476 446 

Lived wi th biological mother and father 
at age fourteen 

2530 2386 
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Lived with biological mother and other 
at age fourteen 

302 277 

Lived with biological father and other 
at age fourteen 

54 57 

Lived with biological mother only at 
age fourteen 

642 546 

Lived with biological father only at age 
fourteen 

33 42 

Missing data on living arrangements at 
age fourteen 

5 8407 

Atheist 317 407 

Roman Catholic & attends services at 
least once per week 

526 399 

Other religion & attends services at 
least once per week 

232 183 

Christian & attends services at least 
once per week 

635 451 

Black 1114 982 

Hispanic 556 484 

Respondent's mother was an alcoholic 192 112 
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Respondent's father was an alcoholic 862 587 

Respondent lived with and alcoholic 1758 1418 

Missing data on alcoholism status o f 
family members 

Urban residence in 1979 2952 2618 

Respondent lived in north eastern U S in 
1979 

659 620 

Respondent lived in southern U S in 
1979 

2315 1222 

Respondent lived in western U S in 
1979 

670 643 

Respondent used alcohol on weekly 
basis at or before age 16 

226 498 

Respondent used alcohol on a weekly 
basis at or before age 16 - only 

84 227 

Respondent used alcohol on weekly 
basis at or before age 18 

909 1612 

Respondent used alcohol on a weekly 
basis at or before age 18 - only 

356 688 
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Respondent used marijuana at or before 
age 16 

329 451 

Respondent used marijuana at or before 
age 16 - only 

142 195 

Respondent used marijuana at or before 
age 18 

486 582 

Respondent used marijuana at or before 
age 18 - only 

161 149 

Respondent used cocaine at or before 
age 16 

47 71 

Respondent used cocaine at or before 
age 16 - only 

4 11 

Respondent used cocaine at or before 
age 18 

171 278 

Respondent used cocaine at or before 
age 18 - only 

12 27 

Respondent used cigarettes on a daily 
basis at or before age 16 

922 897 

Respondent used cigarettes on a daily 
basis at or before age 16 - only 

635 531 
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Respondent used cigarettes on daily 
basis at or before age 18 

1287 1213 

Respondent used cigarettes on a daily 
basis at or before age 18 - only 

624 363 

Respondent used alcohol & marijuana 
only at or before age 16 

14 40 

Respondent used alcohol & marijuana 
only at or before age 18 

48 123 

Respondent used alcohol & cocaine 
only at or before age 16 

3 10 

Respondent use alcohol & cocaine only 
at or before age 18 

18 60 

Respondent used marijuana & cocaine 
only at or before age 16 

0 8 

Respondent used marijuana & cocaine 
only at or before age 18 

2 6 

Respondent used alcohol & cigarettes 
only at or before age 16 

83 139 

Respondent used alcohol & cigarettes 
only at or before age 18 

303 449 
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Respondent used marijuana & 
cigarettes only at or before age 16 

137 132 

Respondent used marijuana & 
cigarettes only at or before age 18 

133 85 

Respondent used cocaine & cigarettes 
only at or before age 16 

20 10 

Respondent used cocaine & cigarettes 
only at or before age 18 

35 28 

Respondent used alcohol, marijuana & 
cocaine only at or before age 16 

0 5 

Respondent used alcohol, marijuana & 
cocaine only at or before age 18 

8 16 

Respondent used alcohol, marijuana & 
cigarettes only at or before age 16 

27 58 

Respondent used alcohol, marijuana & 
cigarettes only at or before age 18 

96 147 

Respondent used alcohol, cocaine & 
cigarettes only at or before age 16 

11 14 

Respondent used alcohol, cocaine & 
cigarettes only at or before age 18 

58 85 
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Respondent used marijuana, cocaine & 
cigarettes only at or before age 16 

5 8 

Respondent used marijuana, cocaine & 
cigarettes only at or before age 18 

16 12 

Respondent used all substances at or 
before age 16 

4 5 

Respondent used all substances at or 
before age 18 

22 44 

Educational achievement in 1996 = 0 
(did not complete high school) 

555 577 

Educational achievement in 1996 = 
lfhas a high school diploma only) 

2026 1918 

Educational achievement in 1996 = 2 
(has college or vocational diploma) 

340 219 

Educational achievement in 1996 =3 
(has a Bachelor's degree or better) 

811 723 
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Table 2: Impact of Other Variables on the Number of Years o f Education [OLS estimates] 

Female Sample Male Sample 

Variable Name Estimated Coefficient Estimated Coefficient 
[t-stat] [t-stat] 

Age 0.0180 -0.0476 
[1.083] [-3.028] 

Household Income, 1979 0.0097 0.0090 
[3.908] [3.653] 

Missing Income (binary) 0.0717 0.2131 
[0.768] [2.300] 

Mother finished high school (binary) 0.3357 0.2219 
[4.487] [2.822] 

Mother went to college 0.8891 0.8287 
[7.725] [3.908] 

Missing data on mother's education -0.0048 -0.1841 
(binary) [-0.027] [-1.333] 

Female in household worked for pay 0.1224 0.0907 
when the respondent was 14 years old [1.951] [1.377] 

Missing data on work status o f the -0.0413 0.1847 
female in household at age 14 [-0.099] [0.626] 
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Father finished high school (binary) 0.2144 0.0205 
[2.780] [0.247] 

Father went to college 0.7428 0.7025 
[6.805] [6.147] 

Missing data on father's education 0.0186 -0.0074 
(binary) [0.175] [-0.066] 

male in household worked for pay 0.0701 -0.0340 
when the respondent was 14 years old [0.485] [-0.245] 

Missing data on work status of the male -0.1246 -0.1058 
in household at age 14 [-0.362] [-0.296] 

Respondent lived with biological -0.1464 -0.1630 
mother and father at age 14 [-0.733] [-0.756] 

Respondent lived with biological -0.1924 -0.4787 
mother and other at age 14 [-0.906] [-2.011] 

Respondent lived with biological father -0.7610 -0.4214 
and other at age 14 [-2.282] [-1.508] 

Respondent lived with biological 0.1380 -0.1140 
mother only at age 14 [0.441] [-0.338] 

Respondent lived with biological father 0.0496 -0.5525 
only at age 14 [0.095] [-1.375] 
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Missing data on respondent's living 1.2821 -0.3857 
arrangement's at age 14 (binary) [2.001] [-0.458] 

Mother is alive in 1979 -0.0623 0.1404 
[-0.247] [0.591] 

Missing data on living mother 0.2815 0.1365 
[1.104] [0.567] 

Father is alive in 1979 -0.4316 -0.1766 
[-3.198] [-1.172] 

Missing data on living father -0.1551 -0.1316 
[-1.070] [-0.885] 

A F Q T Score 0.0482 0.0493 
[31.647] [34.391] 

Missing data on A F Q T (binary) 0.7971 1.4778 
[2.896] [6.378] 

Respondent lived in North east United 0.2773 0.1389 
States in 1979 [2.965] [1.413] 

Respondent lived in Southern United 0.2947 0.1283 
States in 1979 [3.720] [1.526] 

Respondent lived in Western United 0.2486 0.0576 
States in 1979 [2.449] [0.556] 
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Respondent lived in an urban area in 0.1117 0.0744 
1979 [1.469] [0.965] 

Respondent is roman catholic & 0.2322 0.3013 
attended services at least once per week [2.222] [2.679] 

Respondent was of another religion & 0.4196 0.5726 
attended services at least once per week [5.025] [5.713] 

Respondent is an atheist 0.0883 0.4294 
[0.706] [2.679] 

Black -0.3015 -0.2192 
[-2.824] [-2.223] 

Hispanic 1.0417 0.8865 
[13.137] [10.515] 

Respondent's mother was an alcoholic 0.3263 0.1422 
[2.700] [1.196] 

Respondent's father was an alcoholic -0.4066 0.0927 
[-2.780] [0.648] 

Respondent lived with and alcoholic -0.0901 -0.2668 
relative [-1.019] [-2.734] 

0.1493 0.0744 
[2.040] [0.990] 
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Table 3: The Impact of Other Variables on Educational Achievement [ M L , Multinomial logit estimates] 

Female Sample Male sample 

Value o f Educational Achievement = 1. Respondent has a high school diploma 

Value o f the L o g Likelihood Function -3265.4769 -2826.1592 

Variable Name Estimated Coefficient 
[z-stat] 

Estimated Coefficient 
[z-stat] 

Age 0.9307 
[-2.455] 

1.0063 
[0.232] 

Income, 1979 0.9819 
[-2.739] 

0.9891 
[-1.933] 

Missing income 
(dummy) 

0.8387 
[-1.066] 

0.9661 
[-0.221] 

Mother finished high school 0.6253 
[-3.158] 

0.1814 
[-1.354] 

Mother went to College 0.7102 
[-1.112] 

0.8212 
[-0.711] 

Missing data on Mother's education 0.9823 
[-0.083] 

1.4993 
[2.055] 

Female in household worked for pay 
when res-p was 14 

0.8861 
[-1.030] 

1.0962 
[0.781] 
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Missing data on female in household 1.1331 1.4948 
working [0.276] [0.984] 

Father finished High school 0.5201 0.5292 
[-4.106] [-4.009] 

Father went to college 0.6094 0.4422 
[-1.738] [-3.101] 

Missing data on father's education 0.9325 0.7799 
[-0.444] [-1.545] 

Male in household worked for pay 1.2364 1.0715 
when resp was 14 [1.008] [0.341] 

Missing data on male in household 1.1556 0.7777 
working [0.389] [-0.559] 

Live with mother and father @ age 14 0.5389 0.9729 
[-2.231] [-0.083] 

Live with biological mother & other @ 0.7772 1.5999 
age 14 [-0.798] [1.314] 

Live with biological father and other @ 0.9614 1.7946 
age 14 [-0.081] [1.194] 

Live with biological mother only @ age 0.6877 1.2977 
14 [-1.191] [0.669] 
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Live with biological father only @ age 2.3667 1.4929 
14 [1.218] [0.640] 

Missing data on living arrangements @ - _ 

14 

Mother is living in 1979 2.0767 0.5671 
[2.237] [-1.532] 

Missing data on mothers death 1.1185 0.7148 
[0.335] [-0.920] 

Father is living in 1979 1.5697 1.5868 
[2.090] [2.181] 

Missing data on father's death 1.0877 0.6747 
[0.365] [-1.812] 

A F Q T Score 0.9299 0.9372 
[-14.600] [-14.676] 

Missing data on A F Q T Score 0.3707 0.2645 
[-3.521] [-5.121] 

North East Residence in 1979 0.5716 1.1242 
[-2.877] [0.524] 

Southern Residence in 1979 0.7188 0.9187 
[-2.164] [-0.543] 
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Western Residence in 1979 0.9115 1.0268 
[-0.515] [0.144] 

Lived in urban area 1979 1.0941 1.1294 
[0.625] [0.879] 

Roman Catholic & attend services at 0.8718 0.8104 
least 1/week [-0.734] [-1.040] 

Christian & attend services at least 05756 0.4257 
1/week [-2.999] [-3.855] 

Other religion & attend services at least 0.5651 0.7608 
1/week [-2.221] [-1.082] 

Atheist 1.7191 1.4344 
[2.909] [2.259] 

Black 0.4123 0.4269 
[-5.839] [-5.794] 

Hispanic 0.8672 1.2631 
[-0.823] [1.345] 

Alcoholic mother 2.5974 0.9280 
[4.174] [-0.210] 

Alcoholic Father 1.1789 1.3754 
[1.032] [1.832] 
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Lived with an alcoholic 0.9633 0.8911 
[-0.258] [-0.816] 

Value o f Educational Achievement = 2. Respondent has a high school diploma 

Age 0.1041 0.9819 
[1.286] [-0.499] 

Income, 1979 1.0033 1.0076 
[0.668] [1.373] 

Missing income 1.0209 1.1383 
(dummy) [0.109] [0.588] 

Mother finished high school 1.1334 0.9845 
[0.808] [-0.081] 

Mother went to College 1.3205 1.3841 
[1.321] [1.250] 

Missing data on Mother's education 0.5979 0.9411 
[-1.359] [-0.163] 

Female in household worked for pay 1.2098 0.9112 
when resp was 14 [1.500] [-0.607] 

Missing data on female in household 0.5126 1.1004 
working [-0.630] [0.122] 

Father finished High school 1.1211 0.7884 
[0.714] [-1.212] 
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Father went to college 1.7709 1.0295 
[2.932] [0.122] 

Missing data on father's education 1.1958 0.7673 
[0.797] [-0.929] 

Male in household worked for pay 0.9544 0.9977 
when resp was 14 [-0.177] [-0.007] 

Missing data on female in household 0.9401 0.6819 
working [-0.106] [-0.563] 

Live with mother and father @ age 14 0.9131 0.8009 
[-0.208] [-0.474] 

Live with biological mother & other @ 0.7826 0.9354 
age 14 [-0.508] [-0.130] 

Live with biological father and other @ 1.3039 0.2370 
age 14 [0.425] [-1.291] 

Live with biological mother only @ age 0.7198 0.8420 
14 [-0.619] [-0.282] 

Live with biological father only @ age 6.7070 1.4489 
14 [1.493] [0.359] 

Missing data on living arrangements @ - -
14 
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Mother is living in 1979 0.8331 2.0385 
[-0.378] [1.047] 

Missing data on mothers death 1.4300 1.8302 
[0.742] [0.879] 

Father is living in 1979 0.7766 0.8844 
[-1.030] [-0.400] 

Missing data on father's death 0.6234 0.5380 
[-1.869] [-2.036] 

A F Q T Score 1.0216 1.0217 
[7.267] [6.463] 

Missing data on A F Q T Score 1.4994 3.9102 
[0.878] [3.794] 

North East Residence in 1979 1.2669 0.8785 
[1.301] [-0.592] 

Southern Residence in 1979 1.1022 0.7393 
[0.600] [-1.544] 

Western Residence in 1979 0.9157 0.8116 
[-0.436] [-0.935] 

Lived in urban area 1979 1.1020 0.9619 
[0.594] [-0.215] 
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Roman Catholic & attend services at 1.3991 1.4039 
least 1/week [1.849] [1.497] 

Christian & attend services at least 1.3228 1.1685 
1/week [1.652] [0.660] 

Other religion & attend services at least 0.7319 1.0589 
1/week [-1.127] [0.169] 

Atheist 0.7556 1.0945 
[-1.100] [0.370] 

Black 1.6872 1.5085 
[3.068] [1.892] 

Hispanic 1.6423 1.9709 
[2.287] [2.730] 

Alcoholic mother 0.6817 0.9187 
[-1.204] [-0.199] 

Alcoholic Father 0.9133 0.6338 
[-0.540] [-1.915] 

Lived with an alcoholic 1.3461 1.0190 
[2.056] [0.111] 

Value o f Educational Achievement = 3. Respondent has a high school diploma 

Age 1.0302 0.9247 
[1.129] [-2.803] 
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Income, 1979 1.0136 1.0126 
[3.445] [3.178] 

Missing income 1.3219 1.5833 
(dummy) [1.734] [2.756] 

Mother finished high school 1.5024 1.3213 
[2.933] [1.798] 

Mother went to College 2.3765 2.6877 
[5.058] [5.329] 

Missing data on Mother's education 1.2091 0.9942 
[0.652] [-0.017] 

Female in household worked for pay 1.0709 0.9847 
when respondent was 14 years old [0.640] [-0.134] 

Missing data on female in household 2.9973 1.6714 
working [2.006] [0.869] 

Father finished High school 1.2777 0.8870 
[1.766] [-0.773] 

Father went to college 2.6024 0.8780 
[6.045] [3.711] 

Missing data on father's education 1.1074 0.7641 
[0.469] [-1.094] 
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Male in household worked for pay 1.2416 1.0183 
when resp was 14 [0.848] [0.065] 

Missing data on male in household 0.6117 0.4369 
working [-0.869] [-1.299] 

Live with mother and father @ age 14 0.4158 0.9294 
[-2.433] [-0.175] 

Live with biological mother & other @ 0.3794 0.8759 
age 14 [-2.392] [-0.289] 

Live with biological father and other @ 0.1684 0.8369 
age 14 [-2.657] [-0.294] 

Live with biological mother only @ age 0.9642 1.7059 
14 [-0.070] [0.922] 

Live with biological father only @ age 0.4099 0.1984 
14 [-1.040] [-1.511] 

Missing data on living arrangements @ - -
14 

Mother is living in 1979 1.8900 1.3267 
[1.287] [0.563] 

Missing data on mothers death 2.559 1.5149 
[1.893] [0.845] 
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Father is living in 1979 0.6352 1.2316 
[-1.993] [0.771] 

Missing data on father's death 0.7973 0.7312 
[-0.972] [-1.171] 

A F Q T Score 1.0501 1.0532 
[19.198] [19.201] 

Missing data on A F Q T Score 4.2684 13.0412 
[3.620] [7.922] 

North East Residence in 1979 1.4089 1.1806 
[2.248] [1.054] 

Southern Residence in 1979 1.3438 1.0857 
[2.180] [0.575] 

Western Residence in 1979 1.0970 0.8328 
[0.558] [-1.045] 

Lived in urban area 1979 0.8686 1.0642 
[-1.062] [0.453] 

Roman Catholic & attend services at 1.2963 1.5468 
least 1/week [1.680] [2.553] 

Christian & attend services at least 1.500 1.9135 
1/week [2.839] [4.056] 
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Other religion & attend services at least 0.8399 1.3678 
1/week [-0.802] [1.289] 

Atheist 0.7232 0.9149 
[-1.607] [-0.459] 

Black 2.1570 2.5244 
[5.120] [5.511] 

Hispanic 1.8347 1.6713 
[3.052] [2.287] 

Alcoholic mother 0.7265 1.0548 
[-1.203] [0.180] 

Alcoholic Father 0.9102 0.6481 
[-0.623] [-2.439] 

Lived with an alcoholic 0.9032 0.8963 
[-0.829] [-0.852] 
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Table 4: The Effect of Multi-drug use on the number of years of education [OLS estimates]1 

The Impact of use at or before age sixteen [Female sample]2 

Variable Name Model 
l 3 

Model 
2 4 

Model 
3 5 

Model 
3 [a]6 

Model 
4 7 

Model 
4[af 

Model 
5 9 

Model 
5[a] 1 0 

Model 
6 1 1 

Model 
6[a] 1 2 

weekly alcohol -0.3491 
[-1.836] 

-0.1985 
[-1.051] 

-0.4368 
[-3.590] 

-0.2196 
[-1.068] 

marijuana 0.2250 
[1.682] 

0.3908 
[2.952] 

-0.1362 
[-1.395] 

0.4158 
[2.272] 

cocaine 0.0267 
[0.031] 

0.1812 
[0.214] 

-0.6399 
[-2.267] 

0.1765 
[0.190] 

daily smoking -0.4362 
[-5.455] 

-0.5240 
[-7.458] 

-0.6437 
[-6.872] 

weekly alcohol 
& marijuana 

0.2005 
[0.498] 

0.3682 
[0.917] 

weekly alcohol 
& cocaine 

0.2396 
[1.513] 

0.5650 
[3.505] 

marijuana & 
cocaine 

weekly alcohol 
& daily 
smoking 

-0.7027 
[-3.335] 

113 



marijuana & 
daily smoking 

-0.6203 
[-4.231] 

cocaine & 
daily smoking 

-0.6521 
[-1.244] 

weekly 
alcohol, 
marijuana & 
cocaine 

weekly 
alcohol, 
marijuana & 
daily smoking 

-0.8790 
[-3.026] 

weekly 
alcohol, 
cocaine & 
daily smoking 

-0.6166 
[-2.667] 

marijuana, 
cocaine & 
daily smoking 

-1.1648 
[-2.172] 

all substances -3.4467 

[-
15.305] 

1 .T-stats in brackets. 
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2. The errors are White's Robust Standard Errors. 

3. This model includes all binary variables that flag respondents who used each substance and a combination of substances. 

4. This model excludes the indicator for daily smoking at or before sixteen, and any combination of multi-drug use that includes daily smoking. 

5. This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before sixteen. 

6. This model flags only participants who stalled drinking on a weekly basis only, and did not initiate into using any other substances at or before sixteen. 

7. This model includes all of the respondents who used marijuana on at least one occasion at or before sixteen. 

8. This model includes respondents who initiated into marijuana only at or before sixteen. 

9. This model includes all of the respondents who used cocaine on at least one occasion at or before sixteen. 

10. This model includes which respondents initiated into cocaine use only at or before sixteen. 

11 .This model indicates all of the respondents that started smoking daily at or before sixteen. 

12.This model includes those respondents who started smoking daily only at or before sixteen. 
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Table 5: The Effect of Multi-drug use on the number o f years of education [OLS estimates]1 

The Impact of use at or before age eighteen [Female sample]2 

Variable Name Model 
l 3 

Model 
2 4 

Model 
3 5 

Model 
3 [a]6 

Model 
4 7 

Model 
4[a] 8 

Model 
5 9 

Model 
5[a] 1 0 

Model 
6 n 

Model 
6[a] 1 2 

weekly alcohol -0.0956 
[-0.865] 

0.1047 
[0.991] 

-0.2256 
[-3.151] 

0.0733 
[0.699 
] 

marijuana 0.2346 
[1.812] 

0.4426 
[3.545] 

-0.0610 
[-0.730] 

0.4106 
[2.388 
] 

cocaine 0.0179 
[0.036] 

0.2559 
[0.518] 

-0.4137 

[-
2.926] 

0.2057 
[0.382 
] 

daily smoking -0.3696 
[-4.391] 

-0.4910 
[-
7.529] 

-0.5106 
[-5.445] 

weekly alcohol & 
marijuana 

0.2009 
[0.959] 

0.4099 
[1.982] 

weekly alcohol & 
cocaine 

-0.1479 
[-0.442] 

0.1087 
[0.328] 
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marijuana & 
cocaine 

-0.2825 
[-0.967] 

0.0561 
[0.212] 

weekly alcohol & 
daily smoking 

-0.5308 
[-4.656] 

marijuana & daily 
smoking 

-0.4804 
[-3.145] 

cocaine & daily 
smoking 

-0.3953 
[-1.211] 

weekly alcohol, 
marijuana & 
cocaine 

0.7396 
[1.208] 

1.0082 
[1.625] 

weekly alcohol, 
marijuana & daily 
smoking 

-0.6955 
[-3.814] 

weekly alcohol, 
cocaine & daily 
smoking 

-0.8809 
[-3.896] 

marijuana, 
cocaine & daily 
smoking 

-1.1793 
[-3.488] 

all substances -0.9562 
[-2.349] 
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I .T-stats in brackets. 

2.The errors are White's Robust Standard Errors. 

3 .This model includes all binary variables that flag respondents who used each substance and a combination of substances. 

4. This model excludes the indicator for daily smoking at or before eighteen, and any combination of multi-drug use that includes daily smoking. 

5. This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before eighteen. 

6. This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before eighteen. 

7. This model includes all of the respondents who used marijuana on at least one occasion at or before eighteen. 

8. This model includes respondents who initiated into marijuana only at or before eighteen. 

9. This model includes all of the respondents who used cocaine on at least one occasion at or before eighteen. 

10. This model includes which respondents initiated into cocaine use only at or before eighteen. 

II .This model indicates all of the respondents that started smoking daily at or before eighteen. 

12.This model includes those respondents who started smoking daily only at or before eighteen. 
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Table 6: The Effect of Multi-drug use in the number of years of education [OLS estimates]1 

The Impact of use at or before age sixteen [Male sample]2 

Variable Name Model 
l 3 

Model 
2 4 

Model 
3 5 

Model 
3 [a]6 

Model 
4 7 

Model 
4[a] 8 

Model 
5 9 

Model 
5[a] 1 0 

Model 
6" 

Model 
6[a] 1 2 

weekly alcohol -0.3320 
[-2.844] 

-0.0845 
[-
0.739] 

-0.3592 
[-
4.419] 

-0.0831 

[-
0.658] 

marijuana -0.1280 
[-1.079] 

0.1204 
[1.032] 

-0.2992 
[-
3.630] 

0.0347 
[0.217 

] 
cocaine -0.2495 

[-0.640] 
0.0360 
[0.096] 

-0.3524 

[-
1.732] 

0.0470 
[0.085 
] 

daily smoking -0.8080 
[-9.235] 

-0.7359 
[-
10.843] 

-0.8440 
[-8.280] 

weekly alcohol & 
marijuana 

-0.7489 
[-2.818] 

-0.4856 
[-
1.845] 

weekly alcohol & 
cocaine 

-1.050 
[-2.196] 

-0.7877 
[-
1.661] 
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marijuana & 
cocaine 

-0.2993 
[-0.378] 

-0.0199 
[-
0.025] 

weekly alcohol & 
daily smoking 

-0.6752 
[-4.665] 

marijuana & daily 
smoking 

-0.7833 
[-5.810] 

cocaine & daily 
smoking 

-0.3528 
[-0.699] 

weekly alcohol, 
marijuana & 
cocaine 

-0.9821 
[-1.542] 

-0.7231 
[-
1.121] 

weekly alcohol, 
marijuana & daily 
smoking 

-1.1320 
[-5.741] 

weekly alcohol, 
cocaine & daily 
smoking 

-0.9029 
[-2.132] 

marijuana, 
cocaine & daily 
smoking 

-1.7915 
[-3.929] 
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all substances -1.1180 
[-3.929] 

I .T-stats in brackets. 

2.The errors are White's Robust Standard Errors. 

3 .This model includes all binary variables that flag respondents who used each substance and a combination of substances. 

4. This model excludes the indicator for daily smoking at or before sixteen, and any combination of multi-drug use that includes daily smoking. 

5. This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before sixteen. 

6. This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before sixteen. 

7. This model includes all of the respondents who used marijuana on at least one occasion at or before sixteen. 

8. This model includes respondents who initiated into marijuana only at or before sixteen. 

9. This model includes all of the respondents who used cocaine on at least one occasion at or before sixteen. 

10. This model includes which respondents initiated into cocaine use only at or before sixteen. 

II .This model indicates all of the respondents that started smoking daily at or before sixteen. 

12.This model includes those respondents who started smoking daily only at or before sixteen. 
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Table 7: The Effect of Multi-drug use on the number of years of education [OLS estimates]1 

The Impact of use at or before age eighteen [Male sample]2 

Variable Name Model l 3 Model 
2 4 

Model 
3 5 

Model 
3[a]6 

Model 
4 7 

Model 
4[a] 8 

Model 
5 9 

Model 
5 [ a f 

Model 
6 1 1 

Model 
6[a] 1 2 

weekly alcohol -0.2674 
[-2.962] 

0.1714 
[2.155] 

-0.3660 

[-
5.848] 

0.1578 
[1.997 
] 

marijuana -0.1861 
[-1.199] 

0.2602 
[1.755] 

-0.2800 
[-
3.639] 

0.2578 
[1.418 

] 

cocaine -0.5769 
[-2.059] 

-0.1328 
[-
0.482] 

-0.3579 
[-
3.389] 

-0.1820 

[-
0.513] 

daily smoking -0.7970 
[-6.836] 

-0.7342 
[-
11.533] 

-0.6016 
[-5.009] 

weekly alcohol & 
marijuana 

-0.4588 
[-2.972] 

0.0098 
[0.066] 

weekly alcohol & 
cocaine 

-0.2760 
[-1.236] 

0.1915 
[0.866] 

122 



marijuana & 
cocaine 

-0.2924 
[-0.268] 

0.1552 
[0.141] 

weekly alcohol & 
daily smoking 

-0.9236 
[-9.533] 

marijuana & 
daily smoking 

-0.5898 
[-3.462] 

cocaine & daily 
smoking 

-0.6862 
[-1.884] 

weekly alcohol, 
marijuana & 
cocaine 

-1.3704 
[-4.127] 

-0.8795 
[-
2.569] 

weekly alcohol, 
marijuana & 
daily smoking 

-1.1346 
[-8.365] 

weekly alcohol, 
cocaine & daily 
smoking 

-0.9003 
[-5.066] 

marijuana, 
cocaine & daily 
smoking 

-1.1286 
[-2.440] 

all substances -1.0384 
[-4.241] 
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I .T-stats in brackets. 

2. The errors are White's Robust Standard Errors. 

3. This model includes all binary variables that flag respondents who used each substance and a combination of substances. 

4. This model excludes the indicator for daily smoking at or before eighteen, and any combination of multi-drug use that includes daily smoking. 

5. This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before eighteen. 

6. This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before eighteen. 

7. This model includes all of the respondents who used marijuana on at least one occasion at or before eighteen. 

8. This model includes respondents who initiated into marijuana only at or before eighteen. 

9. This model includes all of the respondents who used cocaine on at least one occasion at or before eighteen. 

10. This model includes which respondents initiated into cocaine use only at or before sixteen. 

II .This model indicates all of the respondents that started smoking daily at or before sixteen. 

12.This model includes those respondents who started smoking daily only at or before sixteen. 
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Table 8: The Impact of Drug use on Educational Achievement [ M L Multinomial Logit estimates]1 

Estimates for use At or Before Age Sixteen [Female sample] 

Model l 2 Model 2 3 Model 
2[a]4 

Model 3 5 Model 
3[a]6 

Model 4 7 Model 
4[a] 8 

Model 5 9 Model 
5[a] 1 0 

Value -
L o g 
Likelihoo 
d 

3215.703 3259.821 
-3263.878 

3261.187 3705.064 
-3262.558 

3220.109 
-3673.11 

Variable 
Name 

Education = 0; less than high school education [education = 1, respondent completed high school is the comparison group] 

weekly 
alcohol 

1.3758 
[1.443] 

1.7359 
[2.612] 

1.3269 
[0.751] 

marijuana 1.2040 
[0.971] 

1.4638 
[2.048] 

0.4597 
[-2.549] 

cocaine 0.8447 
[-0.331] 

1.3426 
[0.595] 

daily 
smoking 

2.4202 
[6.724] 

2.5222 
[7.183] 

1.8904 
[5.050] 

Education = 2; college or vocational diploma 
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weekly 
alcohol 

0.7964 
[-0.813] 

0.7921 
[-0.848] 

1.1848 
[0.463] 

marijuana 0.9090 
[-0.420] 

0.8685 
[-0.631] 

0.6549 
[-1.169] 

cocaine 1.848 
[1.317] 

1.6015 
[1.032] 

daily 
smoking 

0.8395 
[-1.119] 

0.8434 
[-1.134] 

0.7128 
[-1.965] 

Education = 3; Bachelor's Degree or better 

weekly 
alcohol 

0.7816 
[-0.999] 

0.6417 
[-1.834] 

0.6118 
[-1.335] 

marijuana 0.8503 
[-0.803] 

0.6882 
[-1.894] 

1.0788 
[0.314] 

cocaine 0.6563 
[-0.764] 

0.3991 
[-1.673] 

daily 
smoking 

0.4935 
[-4.905] 

0.4641 
[-5.514] 

0.4227 
[-5.738] 

1 .z-stats in brackets 

2.this model includes all of the substance use variable that indicate all of the respondents who met the criteria. 

3 .This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before sixteen. 



4. This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before sixteen. 

5. This model includes all of the respondents who used marijuana on at least one occasion at or before sixteen. 

6. This model includes respondents who initiated into marijuana only at or before sixteen. 

7. This model includes all of the respondents who used cocaine on at least one occasion at or before sixteen. 

8. This model did not converge - there are very few females who used cocaine only, on one occasion at or before sixteen. 

9. This model indicates all of the respondents that started smoking daily at or before sixteen. 

10. This model includes those respondents who started smoking daily only at or before sixteen. 
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Table 9: The Impact of Drug use on Educational Achievement [ M L Multinomial Logit estimates]1 

The Impact of use at or before age eighteen [Female sample] 

Model l 2 Model 2 3 Model 
2[a] 4 

Model 3 5 Model 
3 [a]6 

Model 4 7 Model 
4[a] 8 

Model 5 9 Model 
5[a] 1 0 

Value -
L o g 
Likelihood 

-3202.173 
3258.613 

-3264.390 
3264.226 3704.399 3257.186 3264.107 3208.441 3680.087 

Variable 
Name 

Education = 0; less that high school education [education = 1, respondent completed high school is the comparison group] 

weekly 
alcohol 

1.717 
[1.147] 

1.4664 
[2.904] 

0.8645 
[-0.668] 

marijuana 0.9282 
[-0.452] 

1.1107 
[0.657] 

0.4450 
[-2.753] 

cocaine 1.9185 
[2.387] 

2.4186 
[3.297] 

2.4548 
[0.950] 

daily 
smoking 

2.4442 
[7.031] 

2.5570 
[7.577] 

1.5777 
[3.591 

Education = 2; college or vocational diploma 
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weekly 
alcohol 

0.8298 
[-1.215] 

0.8259 
[-1.281] 

0.9379 
[-0.306] 

marijuana 0.9597 
[-0.220] 

0.9272 
[-0.410] 

0.7675 
[-0.833] 

cocaine 1.6047 
[1.714] 

1.3663 
[1.172] 

3.3754 
[1.360] 

daily 
smoking 

0.7757 
[-1.796] 

0.7862 
[-1.766] 

0.7970 
[-1.370] 

Education = 3; Bachelor's Degree or better 

weekly 
alcohol 

0.9233 
[-0.624] 

0.7963 
[-1.845] 

1.2011 
[1.121] 

marijuana 0.9410 
[-0.368] 

0.8017 
[-1.365] 

1.1547 
[0.639] 

cocaine 0.9145 
[-0.337] 

0.6356 
[-1.771] 

2.8605 
[1.198] 

daily 
smoking 

0.4569 
[-6.181] 

0.4429 
[-6.650] 

0.4123 
[-5.915] 

1 .z-stats in brackets 

2. This model includes all of the substance use variables that indicate all of the respondents who met the criteria. 

3 .This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before eighteen. 



4. This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before eighteen. 

5. This model includes all of the respondents who used marijuana on at least one occasion at or before eighteen. 

6. This model includes respondents who initiated into marijuana only at or before eighteen. 

7. This model includes all of the respondents who used cocaine on at least one occasion at or before eighteen. 

8. This model includes which respondents initiated into cocaine use only at or before eighteen. 

9. This model indicates all of the respondents that started smoking daily at or before eighteen. 

10. This model includes those respondents who started smoking daily only at or before eighteen. 
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Table 10: The Impact of use on Educational Achievement [ M L Multinomial Logit estimates]1 

The Impact of Use at or before age sixteen [Male sample] 

Model l 2 Model 2 3 Model 
2[a] 4 

Model 3 s Model 
3 [a]6 

Model 4 7 Model 
4[a]8 

Model 5 9 Model 
5[a] 1 0 

Value -
L o g 
Likelihood 

2768.1883 2817.322 
-2825.252 

2816.256 3297.420 2822.234 2825.803 2774.141 3265.913 

Variable 
Name 

Education = 0; less that high school education [education = 1, respondent completed high school is the comparison group] 

weekly 
alcohol 

1.1922 
[1.171] 

1.3998 
[2.321] 

0.8081 
[-.931] 

marijuana 1.1434 
[0.877] 

1.3492 
[2.036] 

0.8277 
[-0.853] 

cocaine 1.3199 
[0.777] 

1.5545 
[1.236] 

0.4555 
[-0.675] 

daily 
smoking 

2.2339 
[6.565] 

2.3303 
[7.028] 

1.9699 
[5.410] 

Education = 2; College or vocational diploma 
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weekly 
alcohol 

0.8238 
[-0.845] 

0.8031 
[-0.976] 

0.7208 
[-0.996] 

marijuana 0.9363 
[-0.285] 

0.8807 
[-0.560] 

1.3137 
[0.965] 

cocaine 1.1957 
[0.355] 

1.0365 
[0.072] 

1.3095 
[0.249] 

daily 
smoking 

0.7936 
[-1.264] 

0.7748 
[-1.424] 

0.7961 
[-1.057] 

Education = 3; Bachelor's Degree or better 

weekly 
alcohol 

0.7309 
[-1.680] 

0.6086 
[-2.738] 

0.9773 
[-0.101] 

marijuana 0.6252 
[-2.311] 

0.5216 
[-3.275] 

0.7836 
[-1.060] 

cocaine 0.6540 
[-0.841] 

0.4511 
[-1.598] 

0.7181 
[-0.299] 

daily 
smoking 

0.4110 
[-5.679] 

0.3770 
[-6.327] 

0.4320 
[-4.865] 

1 .z-stats in brackets 

2.This model includes all of the substance use profiles that indicate all of the respondents who met the crieria. 

3 .This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before sixteen. 



4. This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before sixteen. 

5. This model includes all of the respondents who used marijuana on at least one occasion at or before sixteen. 

6. This model includes respondents who initiated into marijuana only at or before sixteen. 

7. This model includes all of the respondents who used cocaine on at least one occasion at or before sixteen. 

8. This model includes respondents who only used cocaine on at least one occasion at or before sixteen. 

9. This model indicates all of the respondents that started smoking daily at or before sixteen. 

10. This model includes those respondents who started smoking daily only at or before sixteen. 
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Table 11: The Impact of Drug Use on Educational Achievement [ M L Multinomial Logit estimates]1 

The Impact of use at or before age eighteen [Male sample] 

Model l 2 Model 2 3 Model 
2[a] 4 

Model 3 5 Model 
3 [a]6 

Model 4 7 Model 
4[a]8 

Model 5 9 Model 
5[a] 1 0 

Value -
L o g 
Likelihood 

-2752.4604 
2811.875 2819.823 2813.353 3297.861 2817.090 2824.817 2765.045 3283.951 

Variable 
Name 

Education = 0; less than high school [education = 1, respondent completed high school is the comparison group] 

weekly 
alcohol 

1.3264 
[2.384] 

1.6007 
[4.143] 

0.7054 
[-2.187] 

marijuana 1.2839 
[1.814] 

1.4596 
[2.812] 

0.8168 
[-0.797] 

cocaine 1.3980 
[1.568] 

1.7205 
[2.619] 

.2586 
[-1.237] 

daily 
smoking 

2.2000 
[6.568] 

2.4186 
[7.524] 

1.4296 
[2.411] 

Education = 2; College or Vocational diploma 
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weekly 
alcohol 

0.8904 
[-0.756] 

0.8634 
[-0.977] 

1.0983 
[0.525] 

marijuana 0.8367 
[-0.843] 

0.8037 
[-1.045] 

1.4359 
[1.153] 

cocaine 1.4536 
[1.467] 

1.2644 
[0.945] 

0.8381 
[-0.232] 

daily 
smoking 

0.6953 
[-2.151] 

0.6983 
[-2.190] 

0.3655 
[-3.005] 

Education = 3; Bachelor's Degree or better 

weekly 
alcohol 

0.8560 
[-1.340] 

0.7600 
[-2.428] 

1.4008 
[2.629] 

marijuana 0.6322 
[-2.642] 

0.5518 
[-3.468] 

1.1021 
[0.392] 

cocaine 0.8259 
[-0.859] 

0.5997 
[-2.365] 

0.6051 
[-0.809] 

daily 
smoking 

0.4341 
[-6.166] 

0.4010 
[-6.918] 

0.5562 
[-3.157] 

1 .z-stats in brackets 

2.This model includes all of the substance use variables that indicate all the respondents who met the criteria. 

3 .This model includes only the variable that flags all respondents who started drinking on a weekly basis at or before eighteen. 



4.This model flags only participants who started drinking on a weekly basis only, and did not initiate into using any other substances at or before eighteen. 

5 .This model includes all of the respondents who used marijuana on at least one occasion at or before eighteen. 

6. This model includes respondents who initiated into marijuana only at or before eighteen. 

7. This model includes all of the respondents who used cocaine on at least one occasion at or before eighteen. 

8. This model includes which respondents initiated into cocaine use only at or before eighteen. 

9. This model indicates all of the respondents that started smoking daily at or before eighteen. 

10. This model includes those respondents who started smoking daily only at or before eighteen. 
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