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I. Introduction

There is widespread concern over the negative effects of illicit drug
use on the workforce. Hundreds of companies in the U.S. have developed
extensive alcohol and drug abuse programs alternately aimed at prevention,
detection and treatment of employees who use illicit drugs (Hayghe 1991).
The federal government has also been quite active in their efforts tc
control illicit drug use, particularly in the workplace. The Drug Free
Workplace Act of 1988 requires federal government contractors to maintain
drug free workplaces, and executive order 12564 requires all federal
agencies to establish drug free workplace policies. There is a general
concern in the country that the ability of our workers is being seriously

impaired by i1llicit drug use.

One of the most often cited results of illicit drug use 1s the
inconsistency of labor force participation, including chronic absenteeism,
although there have been few systematic studies of the labor market
effects of illicit drug use. Johnson and Herring (1989) find that illicit
drug use among young adults leads to delayed entry into the labor market.
Kandel and Davies (1990) using data from the National Longitudinal Survey
of Youth (NLSY), and Kandel and Yamaguchi (1987) using regional data, find
that illicit drug use is positively correlated with weeks unemployed and
increased job mobility (e.g. guits) among young adults. Using a somewhat
older and more limited sample, White et. al. (1988) find no effect of
illicit drug use on labor force participation. Finally, using a novel
experimental design, Kagel et. al. (1980) report no significant effects of
marijuana use on hours of work of young adults. Most of these studies
suggest that among young adults, drug users work less hours than non-users
over the course of the year. In addition, Gleason et. al. (1991) report
that 7 % of respondents in the NLSY reported drug use on the job as of
1984. Thus, it is possible that drug users will be devoting less actual

time to work, even if they are technically working the same amcunt of



nours as comparable non-users.-

If illicit drug use 1is 1in fact responsible for a reduction in the
labor supply c¢f individuals, the economic implications of such an
occurrence are significant. The reduced labor market experience of drug
users will result 1n a decrease in the amount of worker on-the-job
training, and other human capital building activities. The lower levels
of human capital accumulation will decrease the productivity of the U.S.
workforce. The decline in productivity will reduce the competitiveness of
U.S. workers, increase production costs, and lead to diminished living
standards. These are the types of considerations that underlie the “"war
on drugs”, and the explosion in employer concern over illicit drug use.

This paper analyzes the effects of 1illicit drug use on the labor
supply of a sample of young adults using data from the National
Longitudinal Survey o©f Youth (NLSY). In particular, the paper
investigates whether the frequency and timing of marijuana and cocaine use
are systematically related to the quantity of labor supplied. As was
noted above, there have been very few systematic studies of the effects of
illicit drug use in the labor market, and even fewer based on economic
theory. Thus, this paper makes a contribution in two ways. First, it
outlines the relevant economic theory, and applies it to the problem of
illicit drug use and labor supply. Second, it uses micro-data to obtain
both cross sectional and longitudinal estimates of the effects of illicit
drug use on labor supply, and addresses several previously ignored
empirical problems. The cross sectional results of this paper are
consistent with the findings of previous researchers, and suggest that
illicit drug use has large negative effects on labor supply. The
longitudinal results, however, suggest that illicit drug use does not
appear to have a significant adverse impact on the hours of work supplied
to the market. In particular, it is found that the effect of illicit drug
use on labor supply is quite variable, and that there does not appear to

be a common experience with regard to the relationship between illicit



drugs and labor supply.

The balance of the paper will be divided into the following parts.
The next section presents a simple theoretical model of drug use and labor
supply. This section sets forth a framework of analysis, and specifies
the ways in which drug use can be incorporated into the more general
theory of consumer behavior. The third section describes the empirical
model used tc estimate the effects of illicit drug use on labor supply.
This section is followed by a description of the data, including sample
design and important variable definitions. A presentation of the results
will follow the data secticn, and the paper will end with a summary of the

main findings.

II. Analytical Model of Drug Use and Labor Supply

The most straightforward way in which to incorporate illicit drug use
into a labor supply model is to treat illicit drugs as a consumption good
that enters into the utility function. Following Becker and Murphy
{1988), an age specific utility function of the following general form can
be specified;

U =u (L, D, S xt ) . (1)

where L is the amount of leisure, D is the quantity of illicit drugs, S is
the stock of drug consumption capital, X is a composite good representing
other consumption, and t=1 to T indexes age. The inclusion of the stock
of drug consumption capital in the utility function is a distinguishing
feature of the current problem, and is similar to models of consumer
durable goods and habit forming consumption (Deaton and Muellbauer 1980).
Presently, it is not assumed that drugs are a durable good, but rather
that they are potentially an addictive good. An addictive good is defined
as any good in which past and/or future consumption levels influence

current consumption levels (Becker and Murphy 1988, Grossman 1991). Given



these preferences, a cost function can be defined that indicates the
minimum cost of obtaining a certain level of utility given prices, or
C, = c¢c (W, Vv, P, : U=u(L,D,S)) ., (2)

where W 1s the wage, YV 1s the price of current drug consumption which
consists of two parts, the market price of illicit drugs and the user cost
assoclated with the drug consumption capital, and P, i{s the price of other
consumption. The reason for including the stock of drug consumption
capirtal in the utility funcrion is that current utility is affected by
past drug use through a "learning by doing process"” (Becker and Murphy
1988, p.677). Thus, the price of current drug use needs to reflect these
learning by doing effects on utility.> The compensated demand functions
for leisure (L), and 1illicit drugs (D), can be obtained by differentiating
equation (2) with respect to wages and the price of drugs. These demand

functions will be a function of all prices and the level of utility. For

example, the demand for leisure can be represented as follows;

Ll = f (wl’ vl' Pul U\ ) . (3)

From an empirical point of view, equation (3) is somewhat limited, due to
the fact that V, the price of current drug consumption, including the user
cost associated with the drug consumption capital, is never observed, nor
is the level of utility. A solution to this problem is to use the
conditional cost function to represent preferences (Pollak 1969, Browning
1983, Browning and Meghir 1991). In the conditional cost function,
illicit drugs and the stock of drug consumption capital are treated as
conditioning variables that affect preferences, but are not of primary
interest (Browning 1983, Browning and Meghir 1991). The consumer
minimizes the cost of achieving a certain level of utility given that the

quantity of some goods (e.g. illicit drugs) are predetermined. Thus,



equation (2) can be rewritten as follows;

C, = c (W, D, P, : U=u(L,D.,5)) ., (4)

where the gquantities of the «conditioning variables replace their
respective prices. The compensated conditional demand function for
leisure is derived by taking the derivative of the conditional cost
funcrion, equation (4), with respect to wages, and in general will be a
funcrtion of prices, quantities of the conditioning variables, and the
level of wutility (Browning 1983). The model can be put into an
intertemporal framework by assuming that the lifecycle conditional cost

function is additive, taking the form,

The additive nature of equation (5) 1implies that preferences are
implicitly separable, and the level of utility, U, in equation (5) refers
to lifetime utility (Deaton and Muellbauer 1980). This specification is
completely consistent with the idea that past consumption of illicit drugs
affect current consumption, since each age specific conditional cost
function 1includes the current quantity of illicit drugs which 1is
determined by past and future consumption. Thus, equation (5) |is
consistent with the Becker and Murphy (1988) model of rational addiction.
The age specific, compensated conditional demand functions are the
derivatives of equation (5) with respect to prices. The demand for

leisure would in general be of the following form;

L, =g (W, D Pyy U ) (6)

where U is the level of lifetime utility.’ The demand for leisure, and

labor supply functions embodied in equation (6), are a departure from the



usual model of lifecycle labor supply found in the literature (MaCurdy
1981, Heckman and Killingsworth 1986). In the typical lifecycle model,
Frisch demand functions are specified that hold the marginal utility of
wealth constant, as opposed to the level of lifetime utility found in
equation (6). Empirically, the two models are identical, but
interpretaticn of the effects of price changes are qualitatively different
(MaCurdy 1981, Browning, Deaton and Irish 1985). In the current case the
utility compensated price effect would be estimated, as opposed to the
marginal utility of wealth compensated effect, commonly referred to as the
intertemporal effect (elasticity). MaCurdy (1981) details the
relationship between the two measures. The primary purpose of this paper
ls in identifying the effect of illicit drug use on labor supply, and
thus, the distinctlon between which price effect is being estimated is not
of paramount concern.

The use of conditional cost functions, and the resulting conditional
demands, has several advantages in the current context, as noted by
Browning and Meghir (1991). First, the conditional approach eliminates
the need to specify the underlying model of the conditioning goods, which
in this case are the current consumption of illicit drugs, and the stock
of drug consumption capital. This 1is a real advantage given the
complicated nature of the demand functions for addictive goods (Chaloupka
1991, Becker, Grossman and Murphy 1991). Second, the conditional approach
is empirically valid even when individuals are at corner solutions, which
s a common occurrence with regard to drug use. Thus, the need for a
switching regression empirical framework is eliminated. Third, the
conditional approach eliminates the need to use measures of the price of
illicit drugs, which are expected to be of very poor quality, and
difficult to accurately calculate due to the user cost component
associated with the stock of drug consumption capital. Finally, since the
primary purpose of this paper is to identify the effect, if any, of

illicit drug use on labor supply, the conditional approach facilitates the



direct estimation of such an effect, as opposed to simply the sign and
magnitude of the cross price effect.

Wwhat is the expected effect of illicit drug use on labor supply.
Using the terminology associated with the household production theory of
Becker (1965), it seems appropriate to assume that drug use is a time
intensive activity. Persons who consume drugs would be expected to have
a preference for a more time intensive consumption bundle than comparable
non-users. Given this assumption, we would expect drug users to supply
less time to the market. In addition, since drug users are expected to
have a higher rate of time preference, they woculd prefer current
consumption, including leisure, to future consumption (Becker and Murphy
1988) . A preference for current consumption would also lead toc the
conclusion that drug users would supply less time in the market (Ghez and
Becker 1975). The current problem is very similar to the way in which
children have been assumed to affect labor supply. The gquantity of
children are often entered into the labor supply function instead of the
more appropriate (shadow) price of children (see Hotz and Miller (1988)
for an exception).' Since child rearing is assumed to be a time intensive
activity, particularly for females, the often observed negative effect of
children on female labor supply is to be expected. Exactly the same
reasoning can be applied to the effects of drugs on labor supply. On the
other hand, if drug use was a goods intensive activity, we would expect
increased drug use to be positively related to labor supply. The
production of "euphoria” to use the Stigler and Becker (1977) label. might
necesgitate a much greater market input component (i.e drugs) than time
{leisure) input.

In terms of the compensated conditional demand approach outlined
above, an increase in illicit drug use will result in an increase or
decrease in leisure, depending on whether leisure anc drugs are net
complements or substitutes. Since it is a model of compensated demand,

there is no income effect. It seems reasonable, although far from



certain, to expect drug use and leisure to be complements, thus, the
expectation 1s that drug use will decrease labor supply, and increase
leisure.

The model outlined above is easily extended to the family. The
utility function would then include all family members' (e.g. husband and
wife) leisure and the guantity of drugs would refer to total household

b
consumpticn of drugs.-

ITI. Empirical Model of Drug Use and Labor Supply

The specific functional form of equation (6) used in this paper is
a modified version of that found in Browning, Deaton and Irish (198%5),
which replaces the cross price term of that model with the observed
quanctity of the related good.®” In terms of the current model, in which it
Ls assumed that other commodities are separable from labor supply, the
price term associated with illicit drugs will be replaced by the quantity
of illicit drugs, yielding the following empirical model of family labor

supply:

H = a, + a, ln OW, + a, OW? SW,~’ + a, D+ a, S, (6a)

a, 2, + a, ln U + ¢ ,

where everything is as defined previously, H=T-L, is the hours of work, OW
indexes the own or respondent's wage, SW, indexes the spouse's wage (in a
family labor supply model), 2, is a vector of exogenous variables,
including among others the number of children of various ages, the
respondent's age and education, the a’'s are parameters to be estimated,
and e 1s a stochastic error term. Equation (6a) is convenient to work
with since lifetime utility, U, is invariant over time by definiticn, and

as such can be eliminated through implementation of a fixed effect

estimator.



Both illicit drug use and the stock of drug consumption capital may
be endogenous in equation (6a), and an appropriate estimation method for
such circumstances needs to be implemented. In this paper, an instrumental
variables (IV) approach will be used. The conditional demand framework
eliminates the need of specifying the underlying model determining illicit
drug use and the stock of drug consumption capital, and as long as some
identifying variables (assumptions) can be found, consistent estimates of
the parameters can be derived.

Before turning to the problems of measurement error and sample
selection, several additional points relating to equation (6a} need to be
addressed. The wage of the spouse, SW, 1s not observed in the data, but
their hours of work are observed. Given this circumstance, it would seem
reasonable to replace the wage of the spouse by the quantity of hours
worked, consistent with the treatment of drug use, and the idea of
conditional demand functions. The spouse's hours, however, would then be
an endogenous variable in the model, and some type of two stage procedure
would need to be implemented. Alternatively, equation (6a) could be
estimated as a semi-reduced form, where the age and education of the
spouse are included in the vector Z,, thereby making the identification of
the structural parameter a. impossible. The age and education of the spouse
are the primary determinants of the spouse’'s wage. Since the main purpose
of the paper is to identify the effects of drug use, and not to estimate
the structural cross wage effect, equation (6a) will be estimated as a
semi-reduced form.’” A similar argument to that used for the cross wage
could also be made in regard to the own wage effect. In this case,
however, it 1is somewhat more important ¢to estimate the structural
parameter because drug use is also a determinant of the own wage (Kaestner
1991). Omitting the own wage from the model would result in the drug use
measures capturing both the direct and indirect, through the wage, effects
of such use on labor supply.’

Equation (6a) still suffers from the usual empirical problem



assoclated with corner solutions due to non-workers, and will have to be
estimated using appropriate methods. An individual's hours of work and
market wage are only observed for those who work, and thus, equation (6a)
will be estimated for a sample of employed individuals. As is well known,
this type of "sample selection” criteria tends to result in biased
estimates of the true parameters (Heckman 1976). In this paper, the two
stage procedure due to Heckman (1976,1979) will be implemented. The first
stage consists of estimating a reduced form probit model of labor force
participation, while the second stage, is the estimation of an OLS
regression of labor supply for workers only, including the inverse mills
ratio derived from the first stage.

Given the data that will be used in the analysis, both the wage and
quantity (i.e frequency) of drug use might be expected to be measured with
error. Thus, it is appropriate to use some type of instrumental variables
in place of these measures. In addition, since drug use is also possibly
endogenously determined in the model, the use of an instrumental variables
technique to estimate drug use will also be an appropriate solution for
the endogeneity problem. The primary instruments that will be used to
estimate the wage will be the individuals age, actual past labor market
experience, education, and score on the armed forces gualification test.’
The instruments that are used to estimate the drug use measures are
several personal and family characteristics such as household composition
at age 14, frequency of religious attendance in 1979, and a measure of
their perceived self esteem.'” The wage and drug use are also expected to
be simultaneously determined, and thus, the regressions that estimate both
of these measures will be reduced form estimates (Kaestner 1991).

The model represented by equation (6a) will be estimated on two
separate years of cross sectional data, 1984 and 1988, and on a panel of
data consisting of the two cross sections. Estimation using the limited
panel will allow for the identification of the unobserved fixed effect in

the model, which is potentially quite important. The cross sectional
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estimares will suffer from the omitted variable bias associated with the
unobserved lifetime utility of the individual. The sequence of the
empirical strategy is as follows;
1. Estimate a reduced form labor force participation model by
a maximum likelihood probit model.
2. Estimate a reduced form drug demand model.
3. Estimate a reduced form wage model on a sample of employed
individuals correcting for sample selection.
4. Estimate a semi-reduced form labor supply model using the
predicted wage and predicted drug use on a sample of employed

individuals correcting for sample selection.

The empirical strategy 1s ldentical for the cross secticnal and panel data
estimates. For the panel data estimates, however, the sample selection
criteria is whether or not the individual worked in both of the two
separate years that make up the panel. Consistent with this selection
criteria, two separate probit mcdels will be wused to derive the
appropriate correction term for each year, and both terms entered into the
labor supply regression.'

As the previous two sections have detailed, the empirical
implementation of a labor supply model including a potentially addictive
good 1like 1illicit drugs 1is quite complex. Several theoretical and
statistical assumptions have been made that impose strong restrictions on
the model. Several of these assumptions have been previously shown to
noticeably alter the estimates and interpretation of such models (Mroz
1987, Browning, Deaton and Irish 1985, Browning and Meghir 1991). Thus,
to some extent the empirical analysis will necessarily be more of a

descriptive summary, than a structural investigation.
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IV. Data

The data used 1n the analysis come from the National Longitudinal
Survey cf Youth (NLSY) which 1s a longitudinal survey of the labor market
experiences of young adults (Center for Human Resource Research 1990).
The starting year of the survey was 1979 and included an initial sample of
approximately 12500 youths aged 14-21 at that time. The survey has been
updated each year since 1979 with a broadening array of purposes and
questions. The data contain detailed information on a respondent's labor
market experience, family and personal background, and illicit drug use.
Central to the purposes of this paper are the questions related to
respondent's 1llicit drug use. In 1984, and again in 1988 the respondent
was asked gquestions about their lifetime and current use of several
illicit drugs, most notably marijuana and cocaine.'’

The sample used 1n the analysis was selected based on the following
criteria which were established to eliminate several sources of
heterogeneity in the sample. The respondent had to be at least 21 years
old in 1984, be living independently or with their parents, but not in
jail or other temporary quarters (e.g. dormitory), and the respondent
could not be enrolled in school, or have served in the military.at any
time between 1984 and 1988. In addition, those observations with missing
data were deleted. These restrictions resulted in a sample size of
approximately 4200 individuals in 1984, and 4100 individuals in 1988.
Descriptive statistics of the variables used in the analysis can be found
in the appendix. All analyses were done separately by marital status and
gender. ' Separating the analyses on the basis of marital status is
appropriate due to the expected impact of other family member
characteristics (e.g. wage ) on the respondents labor supply.

The illicit drug use questions are limited in two major respects.
First, as is pointed out in Mensch and Kandel (1988), there appears to be

some underreporting in the NLSY 1984 wave, particularly with regard to
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cocaine use. The exact nature of the underreporting is not known, but
Mensch and Kandel (1988) suggest that underreporting is more commen among
relatively light users, compared to more heavy users of illicit drugs, and
more pronounced among females and minorities. Although, the analysis
accounts for a simple (i.e. random) type of measurement error, the
underreporting issue remains a problem. The second problem related to the
drug use questions, ls the absence of a measurement of gquantity of use;
only the frequency of drug use 1is measured. Although frequency and
guantity have been shown to be highly correlated, the two measures are
clearly not eqguivalent (Stein et. al. 1988). In fact, Stein et. al.
(1988) report that the quantity of drug use is a more powerful predictor
of problems associated with illicit drug use. In addition the frequency
of use was interval coded with relatively large groupings (see table 1).
This fact results in a more complex estimation strategy. As was noted
above, instruments for the drug variables are obtained from auxiliary
regressions, and given that the data on the frequency of drug use are
discrete, simple OLS estimates will not be appropriate.

Table 1 is a frequency distribution of illicit drug use for the sample
under examination, and presents the data by gender and marital status. As
Mensch and Kandel (1988) have suggested, there appears to be some
underreporting of drug use in the NLSY 1984 data, and the interested
reader can see their work for more on this point. One finding of note in
table 1 is the relatively large increase between 1984 and 1988 in the
percentage of respondents reporting some lifetime use of cocaine. In 1984
about 15.7 % of the married male sample and 8.9 % of the married female
sample report some prior cocaine use, and by 1988 these same figures are
26.6 % and 16.9 %. The same pattern can be observed for the sample of
single individuals. The increase in the initiation into cocaine use over
this age range is consistent with previous studies (Kandel and Logan
1984, Raveis and Kandel 1987). The surprising finding is that the number

of respondents who have used cocaine in the past year has decreased over
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the same time period that the number of people who have triedlcocaine
approximately doubled. By 1988, only 11.8 % of the single males at that
time had used cocaine in the past year, whereas in 1984 the same figure
was 16.5 %. The relatively high levels of lifetime cocaine use, compared
to past year use, implies that there are many individuals who experiment
with cocaine, but don't become regular users of the drug, or addicted to
the drug. Initiation lnto marijuana use has generally ceased over the age
range observed for the current sample, as evidenced by the relatively
unchanged prevalence of lifetime marijuana use, and the number of
respondents who report using marijuana during the past year declines
dramatically between 1984 and 1988. This pattern of marijuana use is
evident for both married and single individuals. These figures imply a
general decline in 1illicit drug use consistent with the data from the
recent Mational Institute on Drug Abuse (NIDA) household surveys.

In general the prevalence of marijuana use is much higher than that
of cocaine, as 1s the proportion of users who report relatively heavy
marijuana use. It is also apparent that single individuals engage in more
drug use than married people, and men have a greater frequency of use than
women. Single men exhibit the greatest frequency of drug use; over 38 %
have tried cocaine by 1988, and over 72% have reported some marijuana use.

Finally, the results reported in table 2 for employed individuals, are
very similar to those reported in table 1. This suggests that there are
no real differences in the frequency of drug use between employed and non-
employed individuals.

The levels of reported drug use in the 1988 NLSY survey compare
favorably to those reported in the 1988 National Household Survey (NHS) on
Drug Abuse (National Institute on Drug Abuse 1988). The sample of male
regspondents used in this paper have an age range of 25-32, and report
lifetime prevalence of cocaine use of 32.3 %, the exact same figure as
that reported in the NHS survey for a similarly aged (26-34) group of

males. For marijuana use, the current NLSY male sample report a lifetime
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prevalence of use of 70.7 % , compared to 68.1 % for the NHS. The same
pattern is observed for the current NLSY sample of women, compared to
those 1n the NHS. The women in the current sample report virtually
identical prevalencies of cocaine use, 20.9 % compared to 21.0 % in the
NHS, and a slightly greater prevalence of marijuana use, 60.2 % compared
to 56.2 % in the NHS. This finding raises gquestions about the extent of
underreporting in the NLSY, and particularly whether there was in fact
substantial underreporting in 1984, as suggested by Mensch and Kandel
(1988} .

The measure of labor supply used in this paper is the number of hours
worked in the past 12 months on all jobs reported during this period. The
hours of work measure refers to the usual number of hours worked at the
job(s) the respondent held during the past vyear. Thus, the measure
ignores loss of work time to absenteeism, a potentially important source
of hours variation among drug users. Labor force participation is defined
as having worked for pay at some time during the past vyear. Table 3
contains the average annual hours of work, and average hourly wage rates,
calculated from data on annual earnings and hours, by drug use category
for the sample of employed respondents. The data are presented separately
by marital status and gender. As expected, men work more hours and earn
more per hour than the women, and married men work more than single men,
while married women work less than single women. There does not appear teo
be any easily identifiable pattern to the data presented in table 3 that
would suggest a systematic relationship between drug use and hours of
work, or drug use and wages. In fact, a regression of annual hours of
work on dummy variables representing the different categories of illicit
drug use, resulted in very few significant differences in hours worked
across drug use categories for the four different male samples. There were
no indications whatsoever that the relationship between hours worked and
drug use was monotonic for the male samples. The same analysis for the

female samples also resulted in only a few cases where hours of worked
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differed significantly by the frequency of drug use, and no case where the
relationship was monotonic. Similar analyses were carried out on hourly
wage rates, and the results indicated several significant differences,
particularly for females, but still relatively few given the number of
possibilities.

A variety of measures of illicit drug use were used in the analysis.
Two linear measures of the lifetime frequency of illicit drug use were
used; one measure took on values ranging from O to 4, corresponding to the
coding scheme used in the survey, and which is listed in table 1, and the
other used the midpoints of the intervals used by the survey to code drug
responses. A series of dummy variables were also created to represent the
frequency of lifetime 1llicit drug use. For marijuana, the categories
were the following, no use, 1-39 times, and 40 or more times of use. For
cocaine, the categories were no use, 1-9 times, and 10 or more times of
use. The differences in the way the data were collapsed reflect the
differences in the distribution of users across the drug types. In
addition, a dummy variable indicating membership in the relatively higher
drug use categories was used separately. A measure of past year use of
illicit drugs was also used in the analysis. The only information in the
data was whether or not the person used illicit drugs in the past year,
and the variable was coded as a dummy variable with one indicating past
year use.

The rest of the variables used in the analysis are somewhat standard,
except for experience, and several of the variables used to predict drug
use. Experilence is the actual experience, and is the sum of actual weeks
worked since 1975. As predictors of drug use, several personal and family
background measures were included in the analysis, namely; a respondents
score on a series of questions relating to self esteem (ESTEEM) as
measured in 1980, the respondents score on a series of guestions measuring
an individuals feeling of control over the world (ROTTER} as measured in

1980, the frequency of religious attendance (RELIGION) prior to 1979, and
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the number of illegal acts (ILLACT) committed prior to 1980. Details of
the questions that constitute these variables can be found in the NLS

handbook (Center for Human Resources 1990).

V. Cross Sectional Estimates

The empirical strategy is to estimate reduced form models of labor
force participation, drug use, and wages, in order to obtain their
respective predicted values, and to use these predicted values as
instruments for the actual value in a semi-reduced form labor supply
model, estimated for persons with positive hours." The predicted value
of illicit drug use was obtained in a variety of ways, corresponding to
the particular form of drug use involved. The predicted value for the
linear measures of lifetime use was obtained by an OLS regression, the
predicted value of the dummy variables representing lifetime use were
obtained by an ordered probit procedure, and the predicted value of
current use was obtained from a binary probit regression. In the dummy
variables case, the predicted probability of being in a certain category
was used in place of the actual value. The predicted wage was obtained by
OLS methods corrected for sample selection.

In keeping with the tradition found in the previous literature, a
measure of non-earned income {(OTHER INC) was also included in the cross
sectional analyses.” This variable measures all other types of income
besides that from wages and salary, most important of which is spouse
and/or family income. This variable is subject to both measurement error
and endogeneity problems, and as such was instrumented for using the full
set of exogenous variables. The cross sectional estimates will still be
biased, however, due to sources of unobserved heterogeneity in the sample,
the most important of which is the level of lifetime utility.

Table 4 contains the parameter estimates relating to illicit drug

use from a labor supply model for males, estimated on cross sectiocnal data

17



from 1984 and 1988. The full set of parameter estimates from a
representative model can be found in the appendix. Three separate samples
were used, a combined sample of married and single males, and separate
samples chosen on the basis of marital status. When estimating the labor
supply model using the combined sample, variables related to the
respondent's spouse, and the variables measuring the number of children
were interacted with a marriage dummy variable. In the reduced form
regressions used to obtain the instrumental variables of wages and drug
use, the marriage dummy variable was also interacted with labor market
experience, and a dummy variable indicating whether or not the person
lived at home. For each sample, five separate models were estimated using
one of the different measures of drug use; two linear measures of lifetime
use, a set of dummy variables representing different levels of lifetime
use, a dummy variable 1ndicating relatively heavy use, and a dummy
variable indicating current use. The measure of lifetime drug use, which
may include current use, and current drug use were not entered together in
the same model, due to severe problems of multicollinearity. The actual
values of all the drug measures are highly correlated, with simple
correlations of between .3 and .7, and the predicted values of all the
measures are obtalned with the same set of regressors. The problem of
multicollinearity is also the explanation for why the models are estimated
separately by type of illicit drug. Even when entered into the model
separately, the set of dummy variables summarizing lifetime drug use are
highly collinear; those with a high probability of being in category 1
also have a high probability of being in category 2, particularly for
cocaine. The instability of the parameter estimates associated with these
meagures, and their large standard errors reflect the presence of severe
multicollinearity.

The results presented in table 4 indicate that for married males,
marijuana use appears to be associated with lower levels of labor supply

in both 1984 and 1988. For example, those married men who have used
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marijuana 40 or more times in their life, are expected to work between 503
(model 3) and 587 (model 4) hours less per year than comparable men using
the 1984 estimate, or between 342 and 339 hours less per year using the
1988 estimate. For those males who have used marijuana in the past year
as of 1988, they are expected to work 441 less hours than comparable non-
users. The effect of past year use is not significant in 1984, although
it is negative and relatively large. Among single men, marijuana use
appears to have a significant negative impact only in 1988, although many
of the point estimates in 1984 are negative. In particular, those single
men who currently use marijuana are expected to work about 879 hours less
per year than similar men using the 1988 estimate. In general, it appears
that increased frequency of use of marijuana is associated with lower
levels of labor supply for men, with larger and more significant effects
for married as opposed to single men, and in 1988 as compared to 1984.
The large, and significantly negative impacts of current marijuana use in
1988 contrasts sharply with the impact of current marijuana use in 1984.
There is very little initiation into marijuana use during this period, so
current users are also past users, meaning that these people are not
simply experimenting with use of this drug. Thus, the people in this
category are more likely to be continuous, and serious marijuana users,
and the negative impact of such use 1s substantial.

The results related to the frequency of cocaine use are contained in
the bottom half of table 4. For the 1984 sample, there does not appear to
be any significant impact of cocaine use on the hours of work for males.
This conclusion is reversed, however, by 1988, and cocaine use is
associated with less hours of work for both married and single men. For
example, using the estimates from model 2, a married male who has used
cocaine 20 times is expected to work 230 hours less than a similar male
who is a non-user. The same figure among single men would be 112 hours.
As was the case for marijuana use, by 1988, current male users of cocaine

are expected to work many fewer hours than similar non-users. For married
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males, the figure is 819 hours, and for single men, the figure is 1096
hours. These are substantial effects given that the mean hours of work in
the respective samples are approximately 2200 and 2000. Although there is
a substantial amount of initiation into cocaine use during this period, a
larger proportion of current users in 1988 are expected to be continuous
users, and to be more serious in their use.

Table 5 lists the results for the female samples, and is similar to
table 4 in presentation. Examining the results presented in the top half
of table S, it appears that increased marijuana use is only significantly
related to hours of work for the sample of single women in 1988. Among
this sample, those who used marijuana in the past year are expected to
work 522 hours less than similar non-users. A single women who has used
marijuana 40 or more t:imes in their life is expected to work between 587
(model 3) and 518 (model 4) hours less than a non-user. The bottom half of
table 5 lists the results for cocaine use for the female sample. The only
significant result among these estimates is for current or past year
cocaine use among single women in 1988, and this is only marginally
significant at the .10 level.

The parameter estimates associated with the other variables in the
model are similar to previous estimates found in the literature. The
female uncompensated own wage elasticity evaluated at the mean number of
hours was in the .4 to .5 range in 1984, and .1 to .3 range in 1988 for
the different samples. All of the wage estimates were highly significant.
The presence of young children resulted in a significantly lower level of
labor supply for women, and the effect of non-earned income on female
labor supply was always insignificantly different from zero. Among the
male samples, the own wage uncompensated elasticity was between .35 and
-45 in 1984, and approximately .3 in 1988. The estimates that these
elasticities were derived from were all statistically significant. The
presence of children had no significant impact on male labor supply, and

non-earned income was negative and significant only for the married male
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sample in 1984.

VI. Panel Data Estimates

As suggested above, the presence of important unobserved individual
characteristics, such as the level of lifetime utility, may cause the
crogs sectional estimates to be biased. In order to account for these
unobserved effects, the labor supply model represented by equation (6a)
was re-estimated using a limited panel of data formed from the two cross
sections of 1984 and 1988. The empirical estimates were obtained from a
model of first differences which will yield unbiased estimates if the
unobserved characteristics, and their effects, are time invariant. For

illustrative purposes, the empirical model can be written as follows;

and,

ar vt by U+ e (8)

where H represent hours, X are time invariant exogenous variables, D
represents time varying drug use, U is the level of lifetime utility, i=1l
to N indexes respondents, t=1 to T indexes time, the b's and a's are
parameters to be estimated, and the e's are error terms. The model was

estimated in the following first differenced form;

Hy=H,, = (bo-a,) + (b-a,) X; + by D, - a, Dy, + erey, . (9)

The above formulation imposes no restrictions on the estimates across
years, except that the effect of the unobserved time invariant
characteristic is constant, This unrestricted form also facilitates
estimation of the predicted values used as instruments for the

conditioning variables. For example, restricting the coefficients on drug
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use to be equal in equation (9), would necessitate that an instrument for
the first difference of drug use be obtained. Since drug use is often
rimes a discrete measure, this would necessitate estimating a non-linear,
fixed effect type of model which is a non-trivial task, and subject to its
own set of problems (Chamberlain 1984). As currently formulated,
instruments for drug use and wages are obtained on the levels of these
variables using both years (i.e. 1984 and 1988) exogenous variables.'t
The empirical procedure incorporates the Heckman (1976,1979) correction
for sample selection due to the presence of non-workers. The problem is
ignored in the married male samples, since over 95% of all matched
respondents work in both vears. In the female samples, the selection
correction consists of estimating two separate probits, calculating two
separate inverse mills ratios, and including both correction terms in the
regression.’

Three samples of data were created from the original two cross
sections. The first sample consists of individuals who were married in
1984, and who remained married to the same partner through 1988. The
second sample consists of individuals who were single in 1984 and remained
single through 1988. The last sample consists of all individuals present
in both survey years with complete sets of data in each year. In this
sample the spouse related variables are interacted with a marriage dummy
variable corresponding to the formulations used in the cross sectional
analysis. The sample selection criteria related to age, school enrollment
and the military also applies to these longitudinal samples. Finally,
only the linear measures of lifetime drug use, and the binary measures of
current drug use are used in the analysis. The omission of the
categorical measures of lifetime drug use from the analysis was based on
the instability of the cross sectional results relating to this variable.
In addition several cother models which included the first differenced form
of the drug use variables were estimated, two of which appear in table

6.1 These alternative specifications were used to test whether the
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results of table 6 are sensitive to the expected multicollinearity between
the current (i.e 1988) level of drug use and its lagged value (i.e 1984).
In general, the results were not very sensitive to the choice of
specification. Table 6 lists the parameter estimates associated with the
drug use measures of equation (9). The signs on the 1984 values of drug
use have been reversed for ease of exposition, since the regression
package assumes an additive form of the model.

Examining the results pertaining to males, the left half of table 6,
it can be seen that there does not appear to be a consistently significant
relactionship between marijuana use and hours of work. In contrast to the
cross sectional estimates, the point estimates of the effect of increased
lifetime use are positive, although the standard errors are quite large.
For current or past year marijuana use, the results are insignificant, but
negative for the sample of single respondents and the total sample, which
includes those respondents changing marital status between the four years.
Again, the standard errors of the estimates are guite large. In the case
of cocaine use, the results are similar to those for marijuana in that the
signs cf the effects change across samples, and the estimates have
relatively large standard errors. Significant negative effects are
observed, however, for the measures of lifetime and current cocaine use
among the total sample of respondents. The results of table 6 are quite
disconcerting, and raise several questions. Theoretically, the effect of
one type of drug use, say cocaine, should be consistent across marital
status groups, although the nature of the relationship between illicit
drugs and leisure could differ by drug type. The 1illicit drug under
examination and leisure should be complements or substitutes regardless of
an individual's marital status. I1f, however, the imprecise measure of
drug use used in this paper is related to the true measure differently
according to marital status, then the variability ‘of the results is
expected. A similar argument was presented earlier as a possible

explanation of the differences in the effects of current illicit drug use
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between 1984 and 1388. It was argued that by 1988, there was a larger
proporticn of continuous and serious drug users among all current drug
users, and thus, the changes in the results across the two years reflected
these differences. The same type of arguments can be made to explain the

results of table 6, although all would be highly conjectural in nature.

The right hand side of table 6 presents the longitudinal results for
the female sample. As was the case for males, there is a good deal of
variability 1in the results across drug use types and marital groups, and
the standard errors are relatively large. Large negative, and often times
significant effects of current marijuana and cocaine use are observed for
the samples of single women and all women. Among the married women,
however, current marijuana use is associated with large positive effects
that approach common levels of statistical significance.

The findings with regard to the other variables in the model raise
more doubts concerning the stability of the parameter estimates. They
also raise questions about the commonly found way longitudinal estimates
of labor supply are obtained. It is almost universal to find that the
empirical model restricts the cocefficients on wages, and other important
variables, to be time invariant. The current analysis presents a serious
challenge to such methods. The parameter estimates associated with the
wages of different years often differed dramatically from each other. The
effect of time invariant variables also differed over time. The results

associated with two representative models can found in the appendix.

VI. Conclusion

This paper has presented an empirical analysis of the effects of drug
use on labor supply. Based on previous research, and the theoretical
model currently presented, it was expected that drug use, would most

likely have a negative impact on the hours of work supplied to the market,
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although a positive result could not be ruled out. The findings of this
paper do not appear to be totally consistent with such an expectation.
In the cross sectional results, the effect of illicit drug use on labor
supply tended to be negative, and large in magnitude, particularly in
1988. The longitudinal estimates however, were less supportive of the
expectation that illicit drug use would adversely affect labor supply.
The parameter estimates were not in general negative, as in the cross
section, and the variability of the estimates was much greater, than in
the cross section. If, as 1i1s often argqued in the literature, the
longitudinal estimates are to be preferred, there appears to be no
systematic effect of illicit drug use on labor supply, although among
certain groups (samples) a significant negative effect is identified.

Taken at face value, these results would have important policy
implications. They would suggest that drug use among young adults is a
highly 1idiosyncratic experience that has different effects on different
people. There does not appear tc be a common experience, and public
policies should reflect this fact if they are to be effective and cost
efficient. The goal of policy would be to identify those individuals for
which 1illicit drug use dces become problematic, and further research is
clearly needed in this area.

The resgults of this paper should be viewed as preliminary. The
current analysis suffers from several problems, most notable of which is
poor measures of drug use. Only very crude measures of illicit drug use
were available, and the variability of the parameter estimates associated
with drug use might very well be a function of this fact. The neo-
classical model of labor supply, the starting point of this analysis, has
also suffered from its share of empirical refutation. Several of the
theoretical and statistical assumptions used throughout the paper are
guite restrictive. These qualifications are important and necessitate

more work in this area.

25



ENDNOTES

1. This point 1s best brought out by Hammermesh (1989) who analyzes the
allocation of time at work using time diaries of workers.

2. Since changes in current consumption will alter the stock of drug consumption
capital, the price of current consumption should include the effects of changes
in the stock on utility. It is assumed that the changes in the stock of drug
consumption capital are instantaneous.

3. The model is assuming perfect foresight, and neglects the case of
uncertainty.

4. The use of the number of children of varicus ages in a labor supply model is
very common, although widely acknowledged to be problematic. In this paper we
follow the literature and ignore the endogeneity of children since the primary
concern is in estimating the effects of drug use on labor supply.

5. An apparent drawback of the empirical model is that the measure of drug use
actually used refers only to the respondent, and not the household. This implies
that the drug use of one spouse is separable from the drug use of their partner.

6. The Browning Deaton and Irish (BDI) specification is for the Frisch demand
functions derived from the consumer profit function, whereas in this paper the
compensated demand function derived from the cost function is being used. The
empirical specification, however, is identical, since the important element is
to make the unobserved variable, in this case lifetime utility, enter additively
into the model (BDI p.S516). In the BDI (1985) model, the cross price term is the
square root of the ratio of the price of drugs to the own wage, and thus, the
substitution of the quantity of drugs for this term probably results in some mis-
specification of the model.

7. 1In addition, the use of the semi-reduced form provides a way to side step the
problem of the spouse not working. In essence the age and education of the
spouse are capturing the effects of the actual wage for working spouses and the
reservation wage for non-working spouses. To the extent that the functional form
of the empirical model becomes more ad-hoc, this procedure introduces the
possibility of specification bias.

8. For the effects of drug use on wages see Kaestner (1991) who uses the same
data to estimate the relationship between drug use and wages.

9. Several of the variables will be entered into the regression in a quadratic
form (experience) or as a series of dummy variables (education). In addition,
several geographic measures and demographic variables will be included in the
model.

10. See the appendix for a complete list of the variables used to predict drug
use, as well as the variables used to predict the wage.

11. The estimation of the appropriate selection term is problematic for at least
two reasons. First, the use of two independent probits is a less preferred
strategy than using a bivariate probit, although in several models in which I was
able to estimate the bivariate model the differences in the results were
negligible. Second, and probably more important, the participation decision is
also influenced by the life cycle aspects of the problem, and the cross sectional
estimates of the inverse mills ratio will be biased.

12. The 1988 survey limited the illicit drug use questions to include only
marijuana and cocaine.
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13. Limiting trne sample on the basis of marriage gives rise to the possibility
that the parameter estimates of the labor supply model will be biased if marriage
and drug use are jointly determined. Empirically, tests of the validity of this
strategy were carried out using the cross sectional samples, and a reduced form
model of hours of work, including a correction for sample selection. The results
of these tests indicated that the parameter estimates differed by marital status,
and that a simple dummy variable indicating married was not sufficient to account
for the differences. The results were less strong for the male sample, but
significant at the .05 level.

14. The use of the predicted values on the right hand side has important
implications for the standard errors derived from the OLS regression on hours.
The estimated standard errors from the OLS regression are smaller than the true
estimates (Murphy and Topel 1985, Maddala 1983). The derivation of the true
standard errors would be quite complex given the nature of <tne auxiliary
regressions, sample selection and instruments for qualitative variables, and
beyond the scope of this paper.

15. The ncn-earned income variable was also used in the panel estimates. The
impact of this variable should be diminished in the panel estimates compared to
the cross sectional estimates (Jakubson 1988).

16. For example, respondents past experience in 1984 and 1988 are entered into
the regression of the 1984 wage.

17. A bivariate probit procedure is preferable, but due to problems of obtaining
estimates that would converge using the LIMDEP software and this data set,
separate probits were used instead. When bivariate probit estimates could be
obtained, the results were virtually identical to those obtained when using the
separate probits, even when the correlation of the underlying random variables
was significant.

18. For example, a dummy variable was created that indicated whether the person
was a current user in both 1984 and 1988, or had become a current user in 1988,
versus never peing a current user, or being a current user in 1984 and not being
a current user in 1988. Another variable was a dummy variable that indicated a
person became a heavy user in 1988 as compared to 1984. None of the results from
these models differed significantly from those reported in the text.
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TABLE 1

DISTRIBUTION OF TOTAL SAMPLE BY FREQUENCY OF DRUG USE

L.fetime
frequency of
CocaiLne Use

BY MARITAL STATUS AND GENDER

1988

10-39
+0-99
100+

Cocaine Use
Past Year

(no) 0
(yes) 1
{no) 0
(yes) 1
Lifetime

rrequency of
Marijuana Use

1988

40-99
100+

1-9
10-39
40-99

100+

Marijuana Use
rast Year

(no) 0
(yes) 1
(no) O
(yes) 1

Married
Males
N %
555 84.3
55 8.4
19 2.9
13 2.0
16 2.4
706 73.4
161 16.7
44 4.6
24 2.5
27 2.8
Married
Males
N %
618 33.9
40 5.1
§21 95.7
41 4.3
Married
Males
N %
203 30.9
163 24.8
87 13.2
49 7.4
156 23.7
299 31.1
253 26.3
121 12.6
84 8.7
205 21.3
Married
Males
N %
455 69.1
203 30.9
805 83.7
157 16.3

Single

Males

N 3
995 78.3
118 9.3
72 5.7
41 3.2
44 3.5
€88 61.9
188 19.8
81 8.5
44 4.6
49 5.2

Single

Males

N %
1060 83.5
210 16.5
838 88.2
112 11.8

Single

Males

N
367 28.9
302 23.8
122 9.6
137 10.8
342 26.9
262 27.6
254 26.7
124 13.1
80 8.4
230 24.2

Single

Males

N %
687 54.1
583 45.9
696 73.3
254 26.7

Married
Females

N K3
965 91.1
52 4.9
21 2.0
7 0.7
14 1.3
1011 83.1
127 10.4
51 4.2
17 1.4
11 0.9
Married
Females

N %
1018 95.1
41 3.9
1182 97.1
35 2.9
Married
Females

N %
482 45.5
305 28.8
101 9.5
71 6.7
100 9.4
524 43.1
367 30.2
142 11.7
78 6.4
106 8.7
Married
Females

N %
870 82.2
189 17.8
1123 92.3
94 7.7

Single
Females
N %
1002 84.5
37 7.3
47 4.0
27 2.3
23 1.9
716 74.0
145 15.0
57 5.9
28 2.9
21 2.2
Single
Females
N %
1065 89.8
121 10.2
901 93.2
66 6.8
Single
Females
N kY
456 38.4
341 28.8
131 11.0
84 7.1
174 14.7
346 35.8
238 30.9
137 14.2
58 6.0
127 13.1
Single
Females
N %
823 69.4
363 30.6
803 83.2
164 17.0



TABLE 2

DISTRIBUTION OF EMPLOYED PERSONS BY FREQUENCY OF DRUG USE
BY MARITAL STATUS AND GENDER

Lifetime
Frequency =¢
Cocaine Use

1-9
10-3¢
40-99

100+
J

i-9
10-39
40-99

100+

Cocaine Use
Past Year

(no) »]
(yes) 1
(no) 0
(yes) 1

Lifetime
Frequency oI
Marijuana Use

1988

1-9
10-39
40-99

100+

0

1-9
10-39
40-99
100+

Marijuana Use
Past Year

Married
Males
N b
535 84.9
52 8.3
17 2.7
12 1.9
14 2.2
695 73.4
157 16.6
44 4.6
24 2.5
27 2.9
Married
Males
N 1,
592 924.0
38 2.0
907 95.8
40 4.2
Married
Males
N %
197 31.3
155 24.6
84 13.3
47 7.5
147 23.3
294 31.0
248 26.2
119 12.6
84 8.9
202 21.3
Married
Males
N 3
437 69.4
193 30.6
791 83.5
156 16.5

Single

Males

N 3
904 77.5
111 3.5
70 6.0
39 3.3
42 3.6
$42 61.2
176 19.9
80 3.0
42 4.7
45 5.1

Single

Males

M %
965 82.8
201 17.2
780 88.1
105 11.9

Single

Males

N %
326 28.0
277 23.8
1158 9.9
129 11.1
319 27.4
237 26.8
236 26.7
115 13.0
76 8.6
221 25.0

Single

Males

N %
623 53.4
543 46.6
651 73.6
234 26.4

Married
Females
N b
710 90.3
43 5.5
18 2.3
5 0.6
10 1.3
769 81.7
106 11.3
46 4.9
13 1.4
7 0.7
Married
Females
N %
752 95.7
34 4.3
913 97.0
28 3.0
Married
Females
N %
333 42.4
239 30.4
79 10.1
55 7.0
80 10.2
390 41.4
292 31.0
113 12.0
55 5.8
91 9.7
Married
Females
N %
635 80.8
151 19.2
866 92.0
75 8.0

Single
Females
N 3
748 82.8
72 8.0
41 4.5
22 2.4
20 2.2
528 71.8
115 15.6
53 7.2
23 3.1
16 2.2
Single
Females
N %
801 38.7
102 1.3
683 92.9
52 7.1
Single
Females
N %
323 28.1
273 32.1
110 13.4
70 9.1
127 17.3
245 33.3
230 31.3
107 14.6
49 6.7
104 14.1
Single
Females
N %
629 69.7
274 30.3
601 81.8
134 18.2



TABLE 3
AVERAGE ANNUAL HQURS OF WORK AND HOURLY WAGE RATES
BY FREQUENCY OF DRUG USE FOR EMPLOYED MARRIED PERSONS

Married Single Marrtied Single
Frequency of Males Males Females Females
Year Cocaine Use H“ours Wage Hours Wage Hours Wage Hours Wage
1984 Never Used 2033 7.30 1771 s5.82 1452 5.33 1619 4.77
1-9 times 2049 7.2 1647 5.84 1261 6.05 1586 5.97
10-39 times 2450 7.39 1856 7.24 1541 S.13 1632 6.36
40-99 times 1770 7.28 1888 6.56 1429 6.17 1608 5.06
100+ times 1763 7.73 1731 7.30 1294 7.61 1655 6.27
388 liever Usea 2283 9.82 1978 9.05 1603 6.87 1752 6.51
1-3 times 2224 10.44 1996 8.59 1617 7.S5 1887 8.75%
10-32 times 2329 10.61 2052 8.07 1723 9.60 1817 8.50
40-59 times 2289 11.77 2000 10.56 1654 7.48 1741 6.30
100+ times 2219 2.29 1925 12.76 1806 5.64 1743 8.5%
Married Single Married Single
Frequency of Males Males Females Females
fear Marijuana Use Hours Wage Hours Wage Hours Wage Hours Wage
1984 Never Used 2024 e6.78 1812 s5.81 1445 5.39 1656 4.51
1-9 times 2084 7.06 1860 6.15 1474 ©5.39 1613 5.31
10-39 times 2082 7.48 1721 6.02 1438 5.68 1640 5.02
40-92% times 2049 8.45 1806 5.99 1370 s.07 1545 5.12
100+ times 1954 7.87 1640 6.02 1377 S.44 1548 5.32
1988 tlever Used 2267 10.32 2054 9.46 1629 6.77 1765 6.39
1-9 times 2224 9.50 1865 3.82 1625 7.17 1795 6.88
10-39 times 2412 10.08 2061 10.21 1567 8.16 1807 7.56
40-99 times 2321 10.26 1952 7.50 1603 6.85 1806 7.51

100+ times 2240 9.97 2018 9.12 1566 7.01 1725 8.17



TABLE 4
PARAMETER ESTIMATES OF THE EFFECT OF ILLICIT DRUG USE
ON HOURS WORKED PER YEAR FOR MALES
(standard errors in parentheses)

Orug Type ;, w—ememesme—— 1984------~m=eom=  —e—e————- 1988--—wremmm e
Model Total Married sSingle Total Married Single

K Liferime Use -60.8+ -131.8~ -23.1 -111.3*~ -87.5* -127.1=*~»
{0,1,2,3,4) (37.7) (55.1) (43.0) (30.9) {39.5) (45.4)
2 Lifetime Use -1.8+ ~4. 1% -0.7 -2.9*> -2.5* ~2.9»
(midpoints) (1.0) (1.5) (1.2) (0.8) (1.1) (1.2)
3 Lifetime Use -779.3+ -103.7 ~-587.0 -486.3 -695.8+ 154.7
1-39 Times (485.7) (633.1) (570.0) (344.9) (429.4) (483.1%
Lifetime Use -313.0~ -503.2 -130.2 -432.3** -341.8* -475.2~*
40+ Times (157.4) (217.1)y (186.9) (126.0) (155.0) (187.5)
3 Lifetime Use -211.2 -586.6** -35.1 ~378.4** -338.5* -382.1*
30+ T.mes (143.8) (204.7) (158.4) (110.1) 1147.9) (1%3.9)
B Current Use -219.8 -160.8 -244.1 -571.9** -440.9* -879.1*
(0,1 {151.6) (232.6) (160.8) {183.6) (212.x1) (275.9)

Cocaine Use

1 Lifetime Use -7.0 -81.6 121.0 -196.1** -253.7** -160.0*
(0,1,2,3.49) (74.0) {97.5) (84.2) {59.3) (93.7) (72.7)
2 Lifetime Use -.09 -3.8 3.6 -7.6** ~11,.5%» -5.6*
(midpoints) {2.7) (2.8) (3.2) (2.3) (3.3) (2.8)
3 Lifetime Use -322.4 -149.6 786.5 -722.3+ -1822.8*~ 770.1
1-9 Times (801.4) (930.3) (902.6) (450.9) (552.9) (683.9)
Lifetime Use 176.7 -61.8 77.5 ~-169.4 825.0+ ~846.6**
10+ Times (317.6) (446.0) (338.1) (255.1) (437.1) (306.1)
4 Lifetime Use -4.6 -154.5 202.7 -399.9~ -150.9 -571.2w~
10+ Times (199.6) (286.2) (227.0) (170.4) (258.6) (211.1)
s Current Use 78.2 ~109.4 384.1 -916.1** ~819.1* ~-1096.0*~
(0, 1) (210.7) (367.1) (217.9) (283.3) (371.5) (326.7)
Observations 1796 630 1166 1832 947 885

Note: In all models the actual value of drug use is replaced by its predicted value.
In models 1 and 2, the prediction method was an OLS regression. In model 3, an ordered
probit procedure was utilized, and the dummy variables were replaced by the predicted
propabilicty of being in each category. In model 4 and 5, a binary probit model was used
to predict the probability of being a current user. All models included the following
additional control variables: the predicted value of the natural logarithm of the wage,
age, education, the number of children of various ages, race, the predicted value of
non~earned income, spouse age, spouse education, and geographic indicators.

- p < .10
b p < .05
** p < .01



TABLE S
PARAMETER ESTIMATES OF THE EFFECT OF ILLICIT DRUG USE
ON HOURS WORKED PER YEAR FOR FEMALES
(standard errors in parentheses)

Crug Type / =T mmss=ss 1984~--o-om—cmmomo oo 1988--=mvommcoomn
Model Total Married Single Total Married Single

1 Lifetime Use -24.1 -26.9 -19.8 -89.2+ 14.1 -168.1*~
{(0,1,2,3,4) {34.1) (50.6) (43.1) (43.2) (60.1) (53.8)
2 Lifetime Use -0.7 -1.4 -0.5 ~2.8* 0.6 -4.8*»
(midpoints) (1.0) (1.6) (1.3) (1.4) (1.9) (1.7
3 Lifetime Use -278.4 263.3 -410.2 -465.6* -348.8 -543.2+
1-33 Times (215.2) (299.4) (297.1) {239.8) (312.1) (337.8)
Lifetime Use -43.% -249.5 -60.6 -175.4 247.3 -586.5"+
30+ Times (140.4) (228.8) (169.%) (172.1) 1270.6) (205.7)
3 Lifet.me Use -86.8 -327.3+ -1.3 -251.1 0.5 -517.9+
40+ Times (125.3) (181.7) (158.5%) (166.6) (227.2) (214.8)
5 Current Use 5.7 10.5 40.1 -253.0 414.7 ~522.0*
(0, 1) (169.1) (222.6) (211.9) (235.6) 1374.4) (258.5)

1 Lifetime Use -56.6  -132.6  -20.6 -114.7 -117.1  -151.7
(0,1,2,3, 4 (85.3) (141.0) (100.1) (91.7) ({142.1) (105.4)
2 Lifet:me Use -1.5 -4.0 -1.6 -2.8 -3.3 ~-0.5
(midpoints) (3.4) (3.9) (3.8) (4.3) (4.6) (4.7
3 Lifetime Use ~-1151.3 449.4 -730.3 -107.9 128.0 -447.4
19 Times (768.0) (1224.0) (963.8) (519.0)  (896.5) (644.4)
Lifetime Use 571.8 ~953.1 482.56 37.3 -45.4 -353.2
10+ Times (389.2)  (869.9) (415.6) (346.5)  (782.2) (382.3)
3 Lifetime Use 122.8 ~-364.2 245.9 77.7 -83.5 -155.7
10+ Times (216.4)  (343.1) (272.9) (205.8)  (338.0) (229.7)
S Current Use 155.2 -287.6 86.5 -321.5 -162.4 -600.2+
(0,1) (248.8)  (479.6) (272.1) (375.4)  (707.3) (358.9)
Observations 1689 786 303 1676 941 7358

Note: In all models the actual value of drug use is replaced by its predicted value.
In models 1 and 2, the prediction method was an OLS regression. In model 3, an ordered
probit procedure was utilized, and the dummy variables were replaced by the predicted
probability of being in each category. In models 4 and 5, a binary probit model was
used to predict the probability of being a current user. All models included the
following additional control variables: the predicted value of the natural logarithm
of the wage, age, education, the number of children of various ages, race, the
predicted value of non-earned income, spouse age, spouse education, and geographic
indicators.

p < .10
p < .05
** p < ,01



TABLE 6
PARAMETER ESTIMATES OF THE EFFECT OF ILLICIT DRUG USE
ON HOURS WORKED PER YEAR
LONGITUDINAL ESTIMATES FOR MALES AND FEMALES
(standard errors in parentheses)

Jrug Type  ===—=e—e-- Maleg-—-------- —c--—————o Femaleg-—----—--—-~
Model Total Married Single Total Married Single

1 Lifetime Use 1984 99.7 238.6 116.8 225.0 -297.6 185.9
(0,1,2,3,4) (212.5) {205.7) {343.3) (247.7) (317.0) (348.0)
Lifetime Use 1988 109.5 256.6 131.9 266.3 -370.1 194.4
0,1,2,2,4) {200.1) (208.5) (292.1) (247.1) (294.3) {331.3)

2 Change in Use 88-84 116.5 245.1 153.0 247.4 -407.1 198.13
(0,1,2,3,4) (197.4) (204.1) (261.9) (245.6) (291.1) (328.8)

3 Current Use 1984 -487.2 257.3 -497.5 -667.5~ 388.8 -525.3+
(0,1 1324.5) (329.4) (347.1) (299.7) {362.6) (318.4)
Current Use 1988 -838.5* 65.7 -268.9 -596.8 619.8 -928.7~
(0,1 (435.2) (312.0) (449.1) (428.9) (426.9) (454.2)

4 Change Use 88-84 -250.9 69.6 -429.5 -340.4 804.4 -262.6
\=1,0,1) (364.4) (354.2) (362.3) (357.2) (572.6) (362.6)

Cocaine Use

1 Lifetime Use 1984 -317.8** -306.8 355.0 476.5 70.6 201.9
(0,1,2,2,4) (280.0) (263.1) (333.8) (507.8) (613.8) (351.4)
Lifetime Use 1988 -531.5*~ -98.6 161.1 413.5 -181.0 236.5
(0,1,2,3,4) (194.8) (214.9) (211.5) (412.8) (46B.9) (251.4)

2 Change in Use 88-84 -252.8 ~81.9 37.6 336.2 -403.1 245.1
(0,1,2,3,4) (158.1) (215.0) (181.3) (363.7) (419.3) (246.1)

3 Current Use 1984 -450.6 -91.5 ~497.5 -696.1* =-299.0 -525.3+
{0,1) (319.1) (335.6) (347.1) (360.5) (461.2) (31B.4)
Current Use 1988 ~745.1+ 454.4 -268.9 -204.1 -1017.8+ -925,7+
(0,1) (416.7) (322.8) (449.1) (485.4) (624.9) (454.2)

4 Change in Use 88-84 =-235.5 730.2 906.1+ -172.7 1366.3 -416.5
(-1,0,1} (474.8) (567.7) (556.8) (562.7) (879.4) (574.8)

Observations 1490 380 501 1276 423 371

Note: In all models the actual value of drug use is replaced by its predicted value.
In models 1,2 and 4, the prediction method was an OLS regression. In model 3, a binary
probit model was used tc predict the probability of being a current user. All models
included the following additional control variables: the predicted value of the natural
logarithm of the wage, age, education, the number of children of various ages, race,
the predicted value of non-earned income, spouse age, spouse education, and geographic
indicators. For time varying variables (e.g. children), both the 1984 and 1988 values
were entered into the model. Also the signs on the 1984 variables have been switched,
since the software package assumes an additive form.

+ p < .10
hd p < .05
** p < .01



APPENDIX TABLE 1
MEAN VALUES OF VARIABLES USED IN ANALYSIS
MARRIED SAMPLE

1984 1988

Male Female Male Female
Variable Mean Mean Mean Mean
Black 0.144 0.129 0.180 0.152
Hispanic 0.164 0.173 0.149 0.1l61
AFQT 64.650 66.902 65.380 67.408
Experience 241.725 173.188 415.806 318.944
Age 24.595 24.305 28.715% 28.730
Education 11.839 12.152 12.077 12.286
Spouse Age 23.099 26.769 26.965 31.153
Spouse Educ 12.090 12.295 12.514 12.548
Num Chil Age 0-2 0.371 0.409 0.326 0.303
Num Chil Age 3-5 0.299 0.373 0.432 0.472
Num Chil Age 6-17 0.161 0.209 0.499 0.735
Religion 2.965 3.220 2.957 3.231
Self Esteem Scale 32.757 32.258 32.628 32.280
Rotter Scale 8.723 8.725 8.629 8.632
Num Illegal Acts 10.699 3.318 10.710 3.349
Two Par Age 14 0.825 0.812 0.831 0.823
Two Par Age 18 0.629 0.612 0.662 0.637
Mother's Education 9.869 10.001 9.894 10.074
Live with Parents 0.043 0.042 0.019 0.0356
Urban 0.676 0.739 0.700 0.740
Unemployment Rate 3.514 3.538 2.624 2.658
North East Reg 0.138 0.155 0.160 0.187
North Central Reg 0.295 0.260 0.267 0.242
Southern Reg 0.403 0.398 0.388 0.389
Miss Mother's Ed 0.070 0.045 0.077 0.045s
Miss Experience 0.021 0.015 0.072 0.045

Observations 658 1059 962 1217



APPENDIX TABLE 2

MEAN VALUES OF VARIABLES USED IN ANALSIS

Variable

SINGLE SAMPLE

1984
Female
Mean

1988
Female
Mean

—— " A2 - —— —— ——— o ——— —— — — - S W . T . G " S b - — " S A —— T a —— -

Black

Hispanic

AFQT

Experience

Age

Educatiocn

Num Chil Age 0-2
Num Chil Age 3-5
Num Chil Age 6-17
Religion

Self Esteem Scale
Rotter Scale

Num Illegal Acts
Two Par Age 14
Two Par Age 18
Mother's Education
Live With Parents
Urban
Unemployment Rate
North East Reg
North Central Reg
Southern Reg

Miss Mother's Ed
Miss Experience

Observations

31.537
8.977
6.077
0.718
0.564
9.895
0.431
0.799
3.363
0.200
0.239
0.394
0.049
0.018

1186

32.017
8.778
13.196
0.719
0.576
9.464
0.346
0.811
2.595
0.194
0.223
0.399
0.081
0.102

950

58.144
281.819
28.511
11.912
0.132
0.300
0.677
3.210
31.532
8.951
5.994
0.678
0.519
9.620
0.217
0.792
2.578
0.174
0.240
0.419
0.057
0.052

967



APPENDIX TABLE 3
PARAMETER ESTIMATES FROM MODEL OF ANNUAL HOURS OF WORK
CROSS SECTIONAL ESTIMATES

Married Females 1984 Single Males 1988
std. std.

Variable Coeff Error T-ratio Coeff Error T-Ratio
Constant 2257.10 1069. 2.111 1543.67 441.6 3.496
Black -78.3652 71.88 -1.090 -194.530 65.83 ~2.95%5
Hispanic 45.7653 69.76 0.656 -253.7239 81.26 ~3.123
Log Wage 701.206 117.3 5.977 666.579 131.9 5.052
Age -22.1658 16.59 -1.336 -11.5656 15.17 -0.762
Education 14.8477 16.53 0.898 9.79630 16.64 0.589
Spouse Age -162.272 54.34 ~-2.986
Spouse Age Sg 2.91549 0.82303 3.511
Spouse Educ 158.722 93.93 1.690
Spouse Ed Sq -5.27462 2.876 -1.834
Spouse Age x Educ -0.948623 2.379 -0.399
Num Chil Age 0-2 -85.1522 42.01 -2.027 179.73¢Q 102.2 1.759
Num Chil Age 3-5 16.1722 45.46 0.356 26.7209 95.45 g.280
Num Chil Age 6-17 139.989 55.97 2.501 -28.8103 84.59 ~-0,341
Non Earned Inc/1000 -1.58590 5.217 -0.304 -7.07620 4.799 -1.47%
Lifetime Marijuana -26.8722 50.57 -0.531 -127.113 45.42 -2.798
Urban ~107.10% 56.95 ~1.881 -130.820 69.37 -1.886
Unemployment Rate 18.310% 21.56 0.849 ~2.03183 31.39 -0.06%
North East Reg 147.353 77.40 1.904 -221.165 88.38 -2,502
North Central Reg 197.203 71.26 2.767 -88.,1292 84.58 -1.042
Southern Reg 288.665 73.86 3J.908 ~58.72186 77.23 ~-0.760
Selectiocn -616.035 113.4 ~5.432 -802.260 137.7 -5.827
Adj R-Square .296 .129
Observations 786 B85S

Note: Predicted values are used as instruments for the lecg wage, drug use, and non

earned income. Lifetime marijuana use is a linear measure with values ranging from

0 to 4. The selection variable is the inverse mills ratio derived from probit estimates of
the probability of being employed during laest year. The standard errors reported

in the table have been corrected to take account of the selection term, but not the

use of the other predicted values, and are thus only approximations of the true standard
errors. Parameter estimates from other models are available from the author.



APPENDIX TRABLE 4
PARAMETER ESTIMATES FROM MODELS OF ILLICIT DRUG USE

Lifetime Marijuana Current Marijuana Lifetime Cocaine
Married Single Married
Females 1984 Males 1988 Males 1988
sStd. std. std.

variable Coeff Error Coeff Error Coeff Error
Constant 6.52240 7.58500 -5.99875 13.81000 =-4.35475 8.43600
Black -0.03710 0.12880 -0.14501 0.12630 -0.09345 0.09213
Hispanic -0.23263 0.11840 -0.18183 0.15340 ~0.13346 0.09538
AFQT 0.01303 0.01202 0.00679 0.01138 ~0.00476 0.00785
AFQT Squared -0.00002 0.00009 0.00001 0.00009 0.00008 0.00006
Experience 0.00344 0.00131 0.00079 0.00155S 0.00230 0.00125
Experience Sg -0.0001C 0.00003 -0.00000 0.00000 ~-0.00000 0.00000
Age -0.56366 0.61930 0.29433 0.97680 0.26491 0.59170
Age Squared 0.01037 0.01278 -0.00512 0.01713 -0.00418 0.01030
Education -0.01100 0.15470 0.12169 0.20080 0.12547 0.11800
Education Sq -0.00115 0.00629 -0.00867 0.00857 -0.00739 0©.00479
Spouse Age 0.12504 0.08293 0.00892 0.06791
Spouse Age Sq -0.00215 0.00113 0.00008 ©.00098
Spouse Educ 0.05157 0.16570 0.00043 0.13930
Spouse Ed Sq -0.00472 0.00520 0.00453 0.00472
Spouse Age x Educ 0.00200 0.00427 -0.00220 0.00433
Num Chil Age 0-2 -0.02297 0.06611 -0.10377 0.21050 0.04553 0.05529
Num Chil Age 3-~5 -0.00606 0.07100 ~0.02751 0.13730 -0.00394 0.04748
Num Chil Age 6~17 -0.13453 0.08062 -0.14574 0.16050 -0.02300 0.04158
Religion ~-0.16422 0.02270 -0.07977 0.03002 -0.06148 0.01744
Self Esteem Scale 0.00020 0.01018 -0.00524 0.01264 -0.01125 0.00801
Rotter Scale 0.01325 0.01579 -0.00275 0.0206S 0.00864 0.01220
Num Illegal Acts 0.01509 0.00311 0.00214 0.00108 0.00215 0.00100
Two Par Age 14 -0.14219 0.11180 ~0.10531 0.12600 0.01626 0,08684
Two Par Age 18 ~0.23446 0.09289 ~-0.05565 0.11500 -0.05791 0.06907
Mother's Education 0.03379 0.0148S 0.04072 0.01883 0.03513 0.01127
Live With Parents -0.06478 0.18270 -0.03757 0.09919 0.10133  0.21010
Urban 0.04973 0.27510 0.73310 0.63370 0.2405%1 0.20990
Unemployment Rate ~0.08060 0.03479 0.054¢68 0.05625 -0.01243 0.03731
North East Reg -0.61480 0.36070 0.52612 0.69280 -0.34221 0.25750
North Central Reg -0.50664 0.29290 0.08574 0.66230 -0.45679 0.2179%0
Southern Reg -0.62373 0.284S50 0.55263 0.63880 ~0.35245 0.21410
Urban x N East 0.49818 0.38080 -0.77240 0.70790 0.09636 0.27200
Urban x N Central 0.32388 0.31270 -0.29821 0.68000 ~0.20429 0.23560
Urban x Southern 0.14869% 0.30070 -0.68170 0.65160 ~0.17963 0.22980
Miss Mother's Ed 0.00566 0.22640 0.30234 Q0.25250 0.29676 0.15540
Miss Exparience 0.29443 0.31330 0.20889 0.28030 0.28793 0.26280
Adj. R-Square .192 .113
Observations 1059 950 962

Note: The parameter estimates for the models of lifetime marijuana and cocaine use ware
obtained by OLS regressions, and the dependent variables had a range of values between 0 and
4. The parameter estimates of the model of current (i.e. past year) marijuana use were
obtained by a maximum likelihood probit model, and the dependent variable was binary.
Parameter estimates from other models are available from the author.



APPENDIXI TABLE §
PARAMETER ESTIMATES FROM MODEL OF ANNUAL HOURS OF WORK
PANEL DATA ESTIMATES

Married Females Single Malas
std. std.

Variable Coeff Error T-ratio Coeff Error T-Ratio
Constant ~-2600.86 2049. -1.269 1566.67 733.1 2,137
Black -65.9120 141.0 -0.467 -193.904 119.2 -1.626
Hispanic ~28.4074 122.9 -0.231 -140.375 162.3 -0.865
Log Wage 1984 ~657.749 164.9 -3,988 -185.029 229.8 -0.849
Log Wage 1988 5.87715 170.8 0.034 -237.720 248.7 ~0.956
Age ~6.06624 29.26 -0.207 -25.0726 27.50 -0.912
Education -14.9542 31.236 -0.477 48.3941 29.37 1.648
Spouse Age 277.509 106.3 2.636

Spouse Age S5q -4.11573 1.612 ~2.554

Spouse Educ 17.0699 158.4 0.108

Spouse Ed Sq 1.21017 4.713 0.257

Spouse age x Ed -2.31881 4.300 -0.539

Non Earn Inc 1984 -2.86782 8.962 -0.320 -1.6279% 7.202 -0.226
Non Earn Inc 1988 15.7046 11.29 1.390 5.12474 11.01 0.466
Num Chil Age 0-2 1984 321.603 115.7 2.780 -30.7108 258.3 -0.119
Num Chil Age 3-5 542.492 134.9 4.020 -438.322 389.3 -1.126
Num Chil Age 6-17 508.310 152.3 3.337 1190.21 665.8 1.788
Num Chil Age 0-2 1988 -212.939 86.85 -2.452 278.139 201.0 1.384
Num Chil Age 3-5 ~146.744 65,41 ~2.243 33.9565 171.2 0.198
Num Chil Age 6-17 -450.013 126.3 -3.563 215.248 210.7 1.022
Lifetime Illicit Drg 1984 297.588 317.0 0.939 -356.170 33s5.2 -1.062
Lifetime Illicit Drg 1988 -370.130 294.3 -1.258 140.461 212.9 0.660
Urban 1984 -79.7485 142.6 -0.559% 102.882 187.0 0.550
Urban 1988 324.866 139.8 2.323 ~181.001 205.5 -0.881
Unemployment Rate 1984 -4.61866 53.09 -0.087 27.1231 59.63 0.455
Unemployment Rate 1988 -24.1152 64.75 -0.372 -122.045 75.28 -1.621
North East Reg 1984 -202.750 430.7 -0.471 181.414 454.9 0.399
North East Reg 1988 -151.964 447.7 -0.339 -210.709 459.3 ~0.459
North Central Reg 1984 -717.403 466.2 ~-1.959 62.1684 437.5 0.142
North Central Reg 1988 635.527 361.5 1.758 -212.069 431.6 -0.491
Southern Reqg 1984 -309.914 293.4 ~-1.056 465.580 410.4 1.134
Southern Reg 1988 240.435 289.2 0.831 -633.038 365.8 -1.731
Selection 1984 340.183 191.7 1.77% 263.676 366.2 0.720
Selection 1988 -910.478 23s5.8 ~3.862 -175.905 397.9 -0.442
Adj. R-Square 174 .006

Observations 423 501

Note: The illicit drug included in the married female model is marijuana, and in the single
male model the illicit drug was cocaine. Both of these measures are linear with values
ranging from O to 4. Predicted values are used as instruments for the log wage, drug use,
and non earned income. The selection variable is the inverse mills ratio derived from probit
estimates of the probability of being employed during last year.

The standard errors reported in the table have not been corrected to take account of the
selection term, or the use of the other predicted values, and are thus only approximations
of the true standard errors. Parameter estimates from other modela are available from

the author.



