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Cet article utilise des données provinciales pour examiner I'impact du salaire minimum et de différentes
dépenses d’éducation sur la fréquentation des écoles secondaires. On montre que I'augmentation du salaire
minimum a un effet négatif significatif sur I'inscription des gargons agés de 16 et 17 ans et des filles agées
de 17 ans. Les résultats des estimations indiquent qu'une augmentation de 50% du salaire minimum a pour
conséquence une baisse de 0.7 de 16 et 17 ans (cette chute équivaudrait a une baisse de 1700 étudiants e
Ontario). Nos résultats montrent aussi qu'un ratio étudiant-enseignant plus faible, des professeurs mieux
payés, des dépenses administratives et de fournitures scolaires plus importantes ainsi que des augmenta-
tions des dépenses d’autres commissions scolaires n'ont pas d'éffets symmétriques sur les taux de
fréquentation.

The impact on high school enrollment of minimum wages and different types of education spending is
examined empirically using Canadian provincial-level data. Increases in the minimum wage are shown to
have a significant negative effect on the enrollment rates of 16- and 17-year-old males and 17-year-old
females. The empirical estimates imply that a 50 cent increase in the hourly minimum wage causes a 0.7
percentage point fall in the percent of 16- and 17-year-olds enrolled in school (a decline that, in Ontario,
would amount to more than 1,700 students). The results also indicate that lower student-teacher ratios,
better paid teachers, more administrative spending, increased spending on instructional supplies, and in-
creases in other school board operating expenditures do not have a systematic effect on enroliment rates.

INTRODUCTION cent in Quebec (Lafleur 1992). A national drop-out
rate of 30 percent would mean that approximately

n average, 10 percent of 16-year-olds in 120,000 students were leaving high school each year
Canada were not enrolled in school from 1975without having graduated.

through 1989. For part of this period, this percent-

age reached almost 20 percent in several provinces. Early school leaving may impose important costs

The percentage of 17-year-olds not in school aver-on the individuals involved and society as a whole.

aged almost 30 percent over the same period, and large literature has found that drop-outs earn lower

approached 50 percent in some provintks1988-  salaries and experience higher rates of unemploy-

89, the high school drop-out rate varied from slightly ment than individuals who graduate from high

under 21 percent in New Brunswick to over 37 per-school. In addition, higher drop-out rates have been
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shown to lead to more income inequality, increasedexperiences of potential drop-outs. Unlike many of
criminal activity and a greater need for, and reli- the individual and family characteristics associated
ance on, social and other public servigéfsa higher  with the decision to drop out that have been identi-
drop-out rate results in a larger proportion of low- fied in the literature, education spending and the
income earners, there could also be a reduction iminimum wage are under the direct control of gov-
the tax revenues available to finance these servicesrnments. As a result, if there exists a significant
as well as other public goods. Lafleur (1992) esti-relationship between either or both of these factors
mates the present value of the total cost to societyand the drop-out rate, governments may be able to
of a high school drop-out to be approximately change their minimum wage or education-spending
$30,000 (of which almost $20,000 is made up ofpolicies in order to alter the extent of early school
the private cost to the drop-out). Vaillancourt (1995) leaving.
calculates the private and social rates of return to
completing high school, rather than dropping out, The balance of the paper is organized as follows.
to be 33.4 and 11.9 percent, respectively. These rateSection two provides a discussion of the relation-
of return would suggest that high school comple-ship between school enrollment and both education
tion is a relatively good investment from both a pri- spending and minimum wages. The empirical drop-
vate and social perspectite. out literature is reviewed in the third section and, in
section four, the empirical methodology and data
Given the predominant view that early school are discussed. The parameter estimates are described
leaving is associated with large social (and private)in the next section and the magnitude of the impact
costs, the determinants of school enrollment haveof the minimum wage on school enroliment is illus-
received considerable attention in the education lit-trated in the section following. Concluding com-
erature. Much of this literature focuses on indi- ments follow.
vidual, family, and school characteristics with little
or no attention given to the role of economic factors
in the drop-out decisiohSurveys of drop-outs have, SCHOOL ENROLLMENT, EDUCATION SPENDING
however, identified a close relationship betweenAND MiNiMuM WAGES
work and the decision to drop out of school. For
example, almost 80 percent of the drop-outs in theThe rationale for the existence of a relationship be-
Karp (1988) sample indicated that their primary rea-tween education spending and school enroliment is
son for leaving school was work related. Further-fairly straightforward. Higher spending on educa-
more, in the surveys of both Karp (1988) and Sta-tion inputs, lower student-teacher ratios or the pro-
tistics Canada (1991), the principal reason given byvision of a larger variety of programs, for example,
drop-outs for leaving school was that they preferredmay improve the educational experience of students
work to school. by providing them with more choice or greater at-
tention. By enriching the educational environment,
The current paper investigates the impact onmore education spending could also improve the
school enrollment in Canada of minimum wages andhuman capital development and earnings potential
spending on different types of education inputs. Bothof students. These factors could alter the relative
these factors could, at least to some extent, affecpreference of students for work and school and, con-
the observed preference of drop-outs for work oversequently, reduce the drop-out rate.
school. This might occur if the level of the mini-
mum wage had an impact on the employment op- Several different reasons, with contradictory pre-
portunities of teenagers or if spending on differentdictions, have been proposed in the literature to ex-
types of education inputs altered the schoolplain why minimum wages may affect school
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enrollment rates. For example, if a higher minimum THE EMPIRICAL DROP-OUT LITERATURE
wage reduces the number of jobs available, more
teenagers may remain in school simply because thepuch of the literature on early school leaving has
cannot find job$. A minimum wage increase may focused on surveys of the characteristics and atti-
also raise the minimum level of productivity re- tudes of drop-outs with some emphasis, as well, on
quired for employment and so necessitate greateindividual school and teacher characteristit@f-
human capital investment and, thus, a higher leveten cited determinants of the decision to drop out
of school participatior. are race, family structure, family income, the drop-
out’s scholastic ability and attitude toward school,
Both these rationales for a positive relationship part-time work experience, and pregnancy. School
between school attendance and minimum wages relgharacteristics that are thought to have an impact
on the assumption that minimum wages constrainon the drop-out decision are the attitudes of teach-
the employment opportunities of teenagéfm al-  ers and administrators, school size, program flex-
ternative view of the impact of minimum wages on ibility, class scheduling, curriculum, academic em-
enrollment is that higher minimum wages encour-phasis, and school-community relations. An impor-
age early school leaving by raising the opportunitytant factor linking these studies is that they gener-
cost of education (the income foregone while inally concentrate on individual and school factors
school)? Furthermore, by increasing the incomes of while ignoring the wider economic context within
drop-outs relative to graduates, higher minimumwhich the school exists.
wages may reduce the relative return to higher lev-
els of education. The view that higher minimum  While the primary focus of the minimum wage
wages may induce students to leave school by imiiterature has been on the analysis of the impact of
proving the income prospects of drop-outs is con-minimum wages on employment, there does exist a
sistent with evidence presented in BalBgnjamin  small literature that examines the relationship be-
and Stanger (1995) which indicates that increases itween the school enrollment decisions of teenagers
the minimum wage have had a significant positiveand minimum wages using US data. The papers that
impact on the wages of employed teens in Canada. make up this literature employ widely differing data
sets and reach often contradictory conclusions. Sev-
Several other rationales have also been put foreral studies use US census data or National Longi-
ward in the literature to explain why minimum tudinal Survey data for single years (Cunningham
wages may reduce school enrollment. For example1981; and Ehrenberg and Marcus 1980, 1982), oth-
Cunningham (1981) suggests that a minimum wageers employ time series data (Mattila 1981), data for
increase encourages firms to shift from part-time toa cross section of states (Card 1992), or a pooled
full-time (higher productivity) workers. This shift time series-cross section of aggregate state-level
in demand raises the relative wage of full-time work data (Neumark and Wascher 1%94 Recently,
and causes students, some of whom may be workNeumark and Wascher (199%) have analyzed the
ing part-time, to leave school in order to take full- enroliment effect of minimum wages using a com-
time jobs. Taking a slightly different approach, bination of time series data from 1979 to 1992 and
Ehrenberg and Marcus (1980, 1982) maintain thatindividual data from the US Current Population
only the poor will leave school following a rise in Survey.
the minimum wage. They contend that poor students
are dependent on part-time jobs, the supply of which  Given the wide variety of data sets used, it fol-
is reduced by an increase in the minimum wage, andows that these studies have considered quite dif-
thus are forced to seek full-time employment whenferent sets of explanatory variables as possible
minimum wages rise. determinants of school enrollment. For example,
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several papers include a large number of individualPrincipal Differences Between the Current
characteristics (Ehrenberg and Marcus 1980, 1982Study and the Existing Literature
for example), while Card (1992) chooses a particu-The current study differs from the existing litera-
larly parsimonious specification with the change in ture in three ways. First, a time series-cross section
enrollment linked only to the overall employment of Canadian provincial data is employed. This pro-
rate in each state and the fraction of teenagers afvides an alternative to the US data used in previous
fected by the minimum wage change. Except forstudies and is likely to be of more interest to Cana-
Cunningham (1981) and Neumark and Wascherdian policymakers.
(1994%), which each include a single measure of
education spending as an explanatory variable, none Second, rather than using one measure of educa-
of the studies cited above incorporate educationtion spending (or none at all) as in the previous lit-
spending variables in their estimating equations. erature, the current paper includes five variables that
represent the disaggregated components of educa-
Since the existing literature uses very differenttion spending as well as three additional explana-
data sets and specifications to study the impact ofory variables which reflect potentially important
minimum wage changes on school enrollment, it ischaracteristics of the school system. If education
not surprising that the conclusions of the differentspending is an important determinant of enroliment,
studies vary significantly. Some find that the mini- the exclusion of education expenditures from the
mum wage haso effect on enrollment (Card 1992), estimating equation may cause the estimate of the
others find gositiveeffect (Mattila 1981), others a minimum wage effect to be biased. In addition, the
negativeeffect (Neumark and Wascher 1894995  disaggregated approach employed here allows spe-
andb), and some report results that depend on raceific types of school spending (or aggregate school
(Cunningham 1981) or gender (Ehrenberg andcharacteristics) that alter drop-out behaviour to be
Marcus 1980, 1982). identified.

Sander and Krautmann (1991) and Sander and Finally, the analysis below examines the
Schaeffer (1991) analyze the impact of educationenrollment rates of 16-year-old and 17-year-old
spending on school participation (without allowing males and females separately. Except for Ehrenberg
for a minimum wage effect on enrollment). Using and Marcus (1980), the existing literature employs
county-level data for lllinois from 1986-87, Sander data that has been aggregated into broad age cat-
and Krautmann (1991) find school size to be the onlyegories (16- to 19-year-olds or 14- to 17-year-olds,
school characteristic that has a significant (positive)for example). It is generally possible to graduate
effect on the drop-out rate. Total school expendi-from high school when 18 and to leave school le-
tures, teachers’ salaries, teachers’ experience, teaclyally by age 16. Disaggregation by age and sex
ers’ schooling, and the pupil-teacher ratio are allavoids the necessity of assuming similar behaviour
found to have no explanatory power. In contrast,for different gender and age groups that may face
Sander and Schaeffer (1991), using US county-levelery different opportunity sets.
data for 1980, find that per pupil school expendi-
tures have a significant positive effect on the
enrollment of 16- and 17-year-olds. Similarly, THE EmPIRICAL METHODOLOGY
Neumark and Wascher (1994 although primarily
interested in the effect of minimum wages on Modelling the Enroliment Decision
enrollment rates, find a positive relationship betweenAt each point in time until they graduate, individual
average salaries of teachers and school enroll#dent. students must decide whether to stay in school or
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drop out. They will remain in school only if they  Data for only six provinces — Nova Scotia, New
expect to be better off than if they drop out. The Brunswick, Ontario, Manitoba, Saskatchewan, and
relationship between an individual’s welfare from Alberta — are used because the minimum school-
staying in school and their welfare if they drop out leaving age was 16 from 1975 through 1989 in only
will depend on the relative costs and benefits of leavthese province& In the other four provinces the
ing versus staying in school. Some of these costschool-leaving age was 15 (or the end of the year in
and benefits will be earnings related (their wage ifwhich a student turned 15) and, in three of these
they drop out, their wage if they finish school, the four provinces, the school-leaving age was raised
probability of finding a job) while others will be to 16 during the last few years of the sample period.
school-related (teacher experience, facilities avail-The use of data for only those provinces with a mini-
able, program variety) or depend on personal fac-mum school-leaving age of 16 for the entire sample
tors (family structure, ethnic or social background, period ensured that all students of the same age in
family income). The return to education, in terms the sample were faced with the same enroliment
of future earnings potential, may depend on bothchoicel® If the data set had incorporated data from
education spending as well as the personal charadhe four excluded provinces, it would have included
teristics of individual students. both students who had just turned 16 and were le-
gally able to quit school for the first time as well as
To model the drop-out choice empirically, the students who were 16, but who could have (or may
proportion of individuals of type k in province i have) quit school when they were 15.
enrolled in school (P) at time t is described by the

linear function: The enrollment rates — the proportion of 16- and
17-year-olds enrolled in school — for each of the
Pi = B'X, + U, 1) six provinces included in the data set are plotted in

Figure 1. hese vary from just over 0.65 to just under
where X is a vector of variables that determine the 0.9. While the enroliment rates generally rose from
costs and benefits of enroliment, is a random 1975 to 1989, there are significant differences in the
error and k identifies individuals of a particular age level of these rates, as well as in the direction and
and gender. Ehrenberg and Marcus (1980, 1982)magnitude of their changes, across the six provinces.
Card (1992) and Neumark and Wascher (1)%%e
a similar specification. Modelling the enrollment  The enrollment equation, equation (1) above, was
decision using provincial-level proportions data, asestimated for four different enroliment proportions
in equation (1), is required in order to provide a time— those for 16-year-old males (PE16M), 16-year-
series of sufficient length to ensure adequate variaeld females (PE16F), 17-year-old males (PE17M)
tion in the minimum wage and education spendingand 17-year-old females (PE17F). Since the mini-
data which, in any one year, vary only by provifiée. mum school-leaving age is 16 for the provinces in-

cluded in the sample, and it is usual to graduate from
The Data'4 high school in most of these provinces by age 18, it
The data set consists of a pooled cross section-times students in the 16- and 17-year-old age groups
series of annual provincial-level data from 1975 that are most likely to leave school without gradu-
through 1989 for six provinces of Canada (90 ob-ating!® Disaggregation of the enrollment propor-
servations, 15 for each province). The sample wagions by age and gender allows the estimates to re-
terminated in 1989 because more recent schooflect differences in enroliment behaviour by sex and
board spending data were not available and beginage. The enroliment rates of both 16-year-old males
in 1975 in order to ensure that the enrollment serieand females, averaged across provinces, exceeded
are consistent across provinces. those of the 17-year-olds of both sexes (although
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FiGuRre 1
Enroliment Rates by Province — 16- and 17-Year-Old Females and Males
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this difference fell over the sample). While the male  The minimum wage, relative to the average hourly
and female enrollment rates for each age group wergvage, for each of the six provinces included in the
not that different, the enrollment rate for males in- sample is plotted in Figure 2. Although this ratio gen-
creased for both age categories relative to the feerally declined in all six provinces over the sample
male rate over the sample and, for the last half ofperiod, in none of the provinces was this decline
the sample, the rate for 17-year-old males exceedethonotonic, and the relative minimum wage often
that of 17-year-old females. moved in different directions in the different provinces.

The Explanatory Variables In order to determine the impact of education
The explanatory variables included in the enrolimentexpenditures on enroliment, the estimating equation
rate equation (the elements of i equation (1)) includes five variables that represent the
can be divided into four groups — the minimum disaggregated components of education spending on
wage; education spending and education structur@ublic elementary and secondary scha8i3hese
variables; other economic variables; and variablesare the student-teacher ratio (S/T), the average
which reflect the social structure of the province. teacher wage relative to the average wage (TWAGE/
The minimum wage variable (MINWAGE) is the real WAGE), real per student spending by school boards
level of the provincial minimum wage for non- on instructional supplies (INSTSUP), real per
students under the age of 18 as of 30 September aftudent spending on administration (ADMIN) and
each yeat? Following the existing literature, real per student spending by school boards on all
MINWAGE is divided by the average hourly wage other operating costs (OPEREXP). Three additional
(HOURLYWAGE). variables which may represent potentially important
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FiGuRe 2
Minimum Wages by Province Relative to Average Hourly Wages
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characteristics of the school system are also includeddditional variables are included in the estimating

in the estimating equation. These are the averagequation — the divorce rate (DIVORCE), the pro-

number of students per school (S/S), the average ageortion of the provincial population made up of re-

of teachers (TAGE), which may proxy teacher ex- cent immigrants from abroad (IMMIGRANT), and

perience, and the proportion of teachers who workthe proportion of provincial GDP from agriculture

part-time (PARTTIME). and related industries (AGRICULTURE3 The es-

timating equation also includes provincial dummy

The estimating equations also include two addi-variables in order to control for province-specific

tional economic variables which may affect the differences in tastes and behaviour.

enrollment decision — the unemployment rate and

real per capita income. The unemployment rate (UR)

may act as a signal to potential drop-outs of the like-THE PARAMETER ESTIMATES

lihood of finding employment. A higher unemploy-

ment rate would imply a lower probability of find- The estimated parameters of the enrollment propor-

ing a job and, thus, may increase enrolim@meal  tions equations for the four age-gender groups —

per capita income (INCOME) is included in the 16-year-old females (PE16F), 16-year-old males

estimating equation to allow for the possibility of (PE16M), 17-year-old females (PE17F) and 17-year-

an income effect on education dem&Ad. old males (PE17M) — are given in Table 1. All

estimates were calculated using a pooled cross

In an attempt to at least partly control for differ- section-time series estimation procedure which

ences in the social structures of the provinces, threeorrects for non-constant variances across
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TaBLE 1
Enroliment Equation Estimates for 16- and 17-Year-0ld Females and Males

Explanatory Variable Dependent Variable
PE16F PE16M PE17F PE17M

MINWAGE/HOURLYWAGE .0246 -1775* > -.2392%** -.2983***
(.26) (1.99) (2.82) (2.58)

ST -.00328 .00855 -.00548 .00171
(.37) (.99) (.71) (.18)

TWAGE/WAGE .01404 .05603** -.04336 -.01124
(.35) (1.67) (1.25) (.27)

INSTSUP .00043 .00052* -.00043** .00014
(1.37) (1.63) (1.68) (.40)

ADMIN .0053 .0014 .0046 .0046
(1.37) (.45) (1.29) (.96)

OPEREXP -.0017 .0013 -0119*** -.0042
(.24) (.20) (2.00) (.54)

S/S .00091*** .00128*** .00146*** .00152***
(3.67) (5.48) (5.74) (5.27)

TAGE .00976*** .01194*** .02426*** .02248***
(2.26) (3.06) (7.25) (5.01)

PARTTIME .7993* .6953 1.868*** 2.2443***
(1.47) (1.29) (3.97) (3.80)

UR .00405%** .00556*** .00027 .0054***
(2.23) (3.41) (.17) (2.50)

INCOME .0022 .0031 .00073 .0014
(1.05) (1.42) (.38) (.56)

DIVORCGE -0109*** -.0056 .0056 .00015
(2.18) (1.18) (1.23) (.02)

IMMIGRANT .05535 .6908 19277 1.3007*
(.08) (.97) (.24) (1.52)

AGRICULTURE -.02590 -1409 -12419* -21493***
(.19) (.96) (1.61) (2.69)

NSD 1016*** 127 147 .1065***
(3.26) (3.68) (3.29) (2.88)

NBD .0428 .0789*** -.0025 .0200
(1.28) (2.50) (.07) (.46)

MD .0561*** 1390%** .0960*** 1022%**
(2.21) (5.65) (3.38) (3.12)

SD 451> 2451 2371%%* 2341 % %>
(3.73) (6.48) (5.63) (5.19)

... continued
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TasLe 1 (conT'D.)

Explanatory Variable Dependent Variable
PE16F PE16M PE17F PE17M
AD .0700*** .0946*** -.0556*** -.0116
(2.34) (3.11) (1.96) (.33)
CONSTANT .15057 -.3963* -.4654*** -7339***
(.62) (1.64) (1.97) (2.47)
Buse R? .7303 8756 .9363 9753
Reset Test 31 .25 .28 40

Test for AR1 on the
Transformed Residuals .58 73 1.76 45

Non-Nested P, Test Against
log(PE) 34 .26 19 31

Non-Nested Pg Test Against
exp(PE) .30 .24 .31 43

Non-Nested P; Test Against
log(PE/(1-PE)) .04 .04 .60 51

Minimum Wage Elasticity of
Enrollment (Evaluated at
the Sample Mean) 011 -.080*** -136%** -169***

Note: The absolute value of the t-statistic is in brackets below each coefficient.

*** Significant at 5 percent.
** Significant at 10 percent.
* Significant at 15 percent.

PE = the enrollment rate.

The RESET test, AR1 test and the P test statistics are all distributed as t-statistics. In none of the cases do these tests
reject the model at 95 percent.

Source: Author’s compilation.

provinces as well as for province-specific serial in Tables 1 and 2 indicates that, although several of
correlation?* the time dummy variables are significant, their ad-
dition has almost no effect on the estimated coeffi-
The robustness of the parameter estimates preecients associated with the minimum wage variable
sented in Table 1 was examined by adding groupedalthough the estimated t-statistic falls from 1.99 to
time-period dummy variables (Y7577, Y7880, 1.91 in the PE16M equation) and only a minimal
Y8183, Y8486, Y8788) to the enroliment equations effect on the estimated coefficients of the education
(see Table 2). A comparison of the results presentedpending and other variables. Those variables that
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ThBLE 2

Estimates of the Enrollment Equations with Time Dummy Variables Included

Explanatory Variable Dependent Variable
PE16F PE16M PE17F PE17M

MINWAGE/HOURLYWAGE .0262 -A777* -2379* -.2858***
(.29) (1.91) (2.65) (2.32)

ST -.01118* .00567 -.00930 -.00664
(1.45) (.76) (1.10) (.64)

TWAGE/WAGE -.04489 .02580 -.03062 .00573
(1.25) (.76) (.83) (.12)

INSTSUP .00011 .00038 -.00043* -.000085
(.38) (1.28) (1.58) (.23)

ADMIN .00076 .0014 .0024 -.0029
(.25) (.45) (.63) (.56)

OPEREXP -.00019 -.0023 -.0115** -.0054
(.03) (.41) (1.74) (.65)

SIS .00066*** .00090*** .00131*** .00144***
(3.16) (4.56) (4.68) (4.47)

TAGE .01054*** .01252*** .02255*** .02015***
(2.63) (3.26) (6.09) (4.04)

PARTTIME -.3958 2191 1.173*** 1.0827*
(.74) (.41) (2.04) (1.49)

UR .00672*** .00731*** .00025 .00704***
(3.80) (4.16) (.14) (2.95)

INCOME -.00027 .00038 -.000048 .0012
(.14) (.19) (.02) (.46)

DIVORCE -.0135*** -.0086*** .0062 -.0025
(3.04) (2.10) (1.05) (.37)

IMMIGRANT -.27255 1.8924*** .02657 1.1288
(.36) (2.64) (.03) (1.08)

AGRICULTURE .03513 -.03632 -.13703 -.21056**
(.29) (.29) (1.35) (1.69)

NSD -.0089 .0528* .0761** .0271
(.25) (1.45) (1.82) (.52)

NBD -.0439 .0138 -.0188 -.0048
(1.32) (.42) (.44) (.09)

MD .0248 .0973*** 0794*** .0984***
(1.08) (4.19) (2.68) (2.84)

SD .0805%** 1801*** 2118*** 2146%**
(2.42) (5.58) (4.60) (4.17)

... continued
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TABLE 2 (CONT'D.)

Explanatory Variable Dependent Variable
PE16F PE16M PE17F PE17M
AD .0547*** 0827*** -.0695%** -.0216
(2.20) (3.33) (2.26) (.60)
Y7577 -.05468*** 04777+ -.01188 -.04399**
(2.59) (2.29) (.64) (1.65)
Y7880 -.04922*** -.02732* -.01819 -.04227**
(2.82) (1.57) (1.15) (1.91)
Y8183 -.04954** -.03345*** -.01595 -.03315***
(3.97) (2.60) (1.34) (2.01)
Y8486 -.02570*** -.00895 -.00158 -.01000
(2.65) (.91) (.16) (.78)
Y8788 -.00027 .01067* .00049 .00907
(.04) (1.49) (.07) (.99)
CONSTANT .64425*** -.04672 -.2387 -.3447
(2.49) (.18) (.90) (.96)
Buse R? .8498 9199 9210 .9564
Reset Test 71 1.39 27 1.92

Test for AR1 on the
Transformed Residuals 53 .01 2.12 18

Non-Nested P, Test Against
log(PE) . 1.42 a7 1.82

Non-Nested Pg Test Against
exp(PE) 71 1.37 31 1.93

Non-Nested Pg Test Against
log(PE/(1-PE)) 72 .68 .60 1.77

See notes to Table 1.
Source: Author’s compilation.

are significant in Table 1 generally remain signifi- and females and 16-year-old males. The coefficient
cant in Table 25 associated with the minimum wage variable in the
equation describing the enroliment rate of 16-year-
The Impact of the Minimum Wage on School  old females is positive, but small and insignificant.
Enrollment The estimated coefficients associated with the mini-
The minimum wage has a significant negative ef-mum wage in the two male enrollment rate equations
fect on the enrollment rates of 17-year-old malesare both larger than those in the female equations.
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This implies that a greater number of males thanon the enrollment rate of 17-year-olds. Without in-
females are likely to leave school in response to dormation on the exact role played by part-time

minimum wage increase. teachers in schools, it is not clear which underlying

factors may be causing this result. One possible ex-
The Impact on Enrollment of the Education planation is that part-time teachers may help pro-
Variables vide a greater variety of course offerings or special

The coefficient estimates associated with the fivehelp for at-risk students.
education spending variables — the student-teacher
ratio (S/T), the average teacher wage (TWAGE/The Impact on Enrollment of the Other
WAGE), spending on instructional supplies Economic Variables
(INSTSUP), administrative spending (ADMIN), and The four estimating equations also include two ad-
other operating expenditures (OPEREXP) — are allditional economic variables that may affect the
generally insignificant® This result implies that none enrollment decision — UR and INCOME. The re-
of these broad categories of education spending havsults in Table 1 indicate that higher rates of unem-
an important impact on school drop-out rétes. ployment have a significant and positive effect on
the enrollment rate (except for that of 17-year-old
The three variables that represent different charfemales)?® On the other hand, higher real per capita
acteristics of the school system have a much moréncome has an insignificant effect on the enrollment
systematic effect on enrollment rates than does edudecisions of both 16- and 17-year-old males and
cation spending. The number of students per schoolemales.
(S/S) has a positive and significant effect on the
enrollment of both males and females in both ageThe Social Structure Variables and the
groups. The effect of this variable on the enrolimentEnroliment Rate3°
rate of 17-year-olds is larger than that on theThe three variables added to the estimating equa-
enrollment rate of 16-year-olds, and the effect ontion to represent differences in the social structures
males is larger than the effect on females. One posef the provinces generally have little explanatory
sible explanation for the positive impact of school power. The divorce rate (DIVORCE) has only a sig-
size on enrollment is that larger schools may be ablaificant negative effect on the proportion of 16-year-
to offer a wider variety of educational and extra- old females enrolled. The proportion of immigrants
curricular programs, and these may encourage stuflIMMIGRANT) is not significant at 90 percent in
dents to remain in school. any of the four enrollment equations while the per-
centage of GDP from agriculture (AGRICULTURE)
The estimates in Table 1 imply that the higherhas no effect on 16-year-old enroliment. It does,
the average age of teachers in a jurisdiction (TAGE) however, have a significant negative effect on the
the higher the enrollment rate, particularly of 17- enroliment rates of 17-year-old males and females
year-olds. One explanation for this is that TAGE is (with the effect on males being almost twice as large,
acting as a proxy for teacher experieA®dfter  and much more significant, than that on females).
examining the evidence in the empirical literature,
Hanushek (1986) concluded that teacher experience
is more likely to have a significantly positive im- THE MAGNITUDE OF THE MINIMuM WAGE
pact on educational outcomes than any other eduEFFECTS
cation variable.
Itis possible to ascertain the quantitative importance
The percentage of teachers that are part-timeof the impact of minimum wages on enroliment by
(PARTTIME) has a positive and significant effect calculating the elasticity of enroliment with respect
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to the minimum wage as well as by simulating thethe minimum wage. The predicted change in

effect of minimum wage changes on enrollment. Theenrollment in response to the last minimum wage

elasticities of enrollment for each of the four age/increase that took place in each of the six provinces
sex groups with respect to the minimum wageincluded in the data set is reported in Table 3. These
(evaluated at the sample mean) are reported at thminimum wage changes, which ranged from 3.3

bottom of Table 1. The three elasticities which cor- percent in Manitoba to over 23 percent in Alberta,

respond to significant minimum wage effects indi- led to changes in enrollment in the six provinces of

cate that a 10-percent increase in the mean minifrom 0.2 percent to 1.2 percent of the 16- and 17-
mum wage would cause a decline of 0.8, 1.4, andyear-old age group. In Ontario, for example, the re-

1.7 percent in the number of 16-year-old males, 17-sults in Table 3 indicate that the 4.4-percent increase
year-old females and 17-year-old males enrolled,in the minimum wage in 1988 induced over seven

respectively. hundred 16- and 17-year-olds to leave school.

The estimated coefficients in Table 1, in conjunc-  Table 4 presents the prediction of the number of
tion with population data, can also be used to cal-16- and 17-year-old students that would have left
culate the model’s prediction of the number of stu-school in each province following a $0.50 increase
dents who would leave school for a given change inin the hourly minimum wage in the final year of the

TaBLE 3

Decrease in Enroliment Due to Last Minimum Wage Change in the Data Set

Province Change in Minimum Wage Percentage Change Effective Date
Nova Scotia $3.55 to $4.05 141 1 January 1989
New Brunswick $4.00 to $4.25 6.3 1 April 1989
Ontario $4.55 to $4.75 44 1 October 1988
Manitoba $4.55 to $4.70 3.3 1 April 1988
Saskatchewan $4.25 to $4.50 5.9 1 August 1985
Alberta $3.65 to $4.50 23.3 1 September 1988

Impact of Last Minimum Wage Change on Enrollment
Change in the Number of Students Enrolled

Total of Percent of
Province E16F E16M E17F E17M Four Groups 16/17 Age Group
Nova Scotia 7 -52 -70 -91 -206 7
New Brunswick 3 -22 -28 -38 -85 3
Ontario 23 -179 -237 -312 -705 3
Manitoba 3 -21 -28 -36 -82 2
Saskatchewan 4 -32 -41 -53 -122 A4
Alberta 28 -215 -298 -387 -872 1.2

Note: This table is calculated using the parameter estimates from Table 1. The estimated coefficient associated with the
minimum wage variable in the equation for 16-year-old females is insignificant.

Source: Author’s compilation.
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TaBLE 4
Change in the Number of Students Enrolled Due to a $0.50 Increase in the Minimum Wage in 1989

Total of the Percent of
Province E16F E16M E17F E17M Four Age Groups 16/17 Age Group
Nova Scotia 7 -52 -70 -91 -206 7
New Brunswick 6 -44 -57 -77 -172 7
Ontario 59 -447 -592 -781 -1761 .6
Manitoba 9 -65 -85 -111 -252 8
Saskatchewan 7 -54 -69 -91 -207 7
Alberta 16 -122 -160 =210 -476 7

Source: Author’s compilation.

sample — an average increase of 11 percent. Thand induce individuals who were working part-time

results in this table indicate that in Ontario, for ex- and attending school to quit school in order to work
ample, a $0.50 increase in the minimum wage wouldfull-time. The second explanation suggests that by
have caused enrollment to decline by 1,761 studentsncreasing the relative wage of low-skilled workers,

For all six provinces, the predicted reductions inand, thus, by both increasing the opportunity cost
enroliment given in Table 4 are equivalent to ap-of education and decreasing its relative benefit, a
proximately 0.7 percent of the population of 16- andhigher minimum wage encourages early school
17-year-olds. leaving.

The potential impact of the minimum wage on

ConcLusIion school enrollment has not generally been consid-

ered in discussions of the appropriate level of the
This paper examines the impact of minimum wagesminimum wage. However, given the significant re-
and education spending on the school enrollmentationship between minimum wages and the
rates of 16- and 17-year-old males and females usenrollment rate found above, it may be important to
ing a cross section-time series of Canadian provintake this effect into account when evaluating mini-
cial-level data. Increases in provincial minimum mum wage changes. This would be particularly im-
wages are found to have a significant negative efportant if the social cost of a greater number of drop-
fect on the enrollment rates of 16- and 17-year-oldouts is large.
males and 17-year-old females. A 50-cent increase
in the hourly minimum wage causes a fall in the In general, the empirical results indicate that
number of 16- and 17-year-olds in school equal tolower student-teacher ratios, better paid teachers
just under 1 percent of the total population of these(holding experience constant), more administrative
two age groups. spending, as well as spending on instructional sup-

plies and other inputs do not have a systematic im-

At least two explanations are consistent with thepact on enroliment rates. These results suggest that

negative effect of minimum wages on enrollment the return to increased education spending in terms
found here. The first of these suggests that highepf drop-out prevention is likely to be small and, thus,
minimum wages reduce the number of part-time jobsthat the need to reduce the drop-out rate cannot be
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used to justify increased education spending. It isand drop-outs is not sufficient to determine whether the
possible, however, that the use of aggregate (bydecision to drop out is optimal for an individual. Indi-

province and for all schools) education Spendingviduals should choose to drop out of school, and it is at
data has caused the relationship between spendin' ast privately optimal for them to do so, when, knowing

and the enrollment rates of 16- and 17-year-olds tg"€ir own abilities, future employment prospects, and
be measured imprecisely tastes, the benefits from completing high school (poten-

tially higher income, more job satisfaction, etc.) do not

he insianifi le plaved by th outweigh the costs (foregone income, the necessity of
In contrast to the insignificant role played by the attending classes, etc.). On the other hand, before con-

education spending variables, more students peg),ging that the drop-out decision is always optimal, it is
school, older (more experienced) teachers, and morgecessary to consider, and determine the implications for
part-time teachers all have positive effect on  the optimality of the drop-out decision, whether 16- and
enroliment. The estimated positive relationship be-17-year-olds are capable of undertaking this type of cost-
tween enrollment and both school size and the perbenefit analysis, whether they possess and use the avail-
centage of teachers who are part-time may be reable information (for example, with respect to their own
flecting the impact of other factors on enrollment abilities or future employment opportunities), and whether
such as program variety or more supportdrcep- they are subj.e(.:t t.o.external pressurets. (from famil.y or
tional students. More research is required to deterpeers). Even if individual drop-out decisions are optimal

. . . from a priv r ive, there isno r n for thi -
mine the underlying factors which are actually caus- omap ate pe SpeCt_ e, INere 1S no reason 1o .Sde
. cision to reflect the social costs of early school leaving.
ing these results.

SLawton (1994) provides an extensive review of the
recent literature while Olsen and Farkas (1989) provide a
NoTES much briefer review of some of the earlier empirical
literature.
| thank Mel McMillan, Constance E. Smith, the editor
and four anonymous referees for useful comments. °See Ehrenberg and Marcus (1980) and Mattila (1981).
Worawan Chandoevwit provided efficient research

) "Agell and Lommerud (1995) develop a formal model
assistance.

that predicts this type of behaviour.

IThese averages exclude data for Prince Edward Is-
land, Quebec, and Newfoundland since there are short
comings with the enrollment data available for these prov-
inces (see note 16 for details).

8There is a large literature that examines the impact
of minimum wages on employment. See Card (1992) for
one study that finds no impact of minimum wage changes
on teenage employment and Neumark and Wascher (1992)

2Evidence in Karp (1988) and Statistics Canada (1991)for a study that finds a significant negative relationship
indicates that approximately half of all drop-outs return Petween minimum wages and teenage employment. Other
to school at some point, although many of these returnee&ecent examples of the debate in the literature on the
do not graduate. employment effects of minimum wages are Card, Katz
and Krueger (1994); Card and Krueger (1994); and
3See Lawton (1994) for a review of this literature.  Neumark and Wascher (1994 Recent evidence for
Canada provided by Baker, Benjamin and Stanger (1995)

“Vaillancourt's estimates include only explicit income- dicates that th anificant | i ¢
related factors and, thus, do not incorporate any costg c'cates that there are significant fong-run negative €t-

imposed on society that follow from the greater incomefeCts of minimum wage increases on teenage employment.

inequality and reliance on social services that may resultOn the other hand, Dickens, Machin and Manning (1994)

from a higher drop-out rate. Alternative evidence pre- provide evidence from the United Kingdom that suggests

sented in Donald, Green and Paarsch (1995) indicates that@at minimum wages have a positive effect on employment.

the wages of high school drop-outs and high school gradu-  9see Neumark and Wascher (1895for example.
ates in Canada are not significantly different. Whether or o '
not there exists an income differential between graduates Examples of this literature can be found in Karp
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(1988); Lawtonet al. (1988); Morris, Pawlovich and 17 as students in the other provinces. Finally, the
McCall (1991); Evans, Oates and Schwab (1992); Evansenrollment data for 17-year-old students in Newfound-
and Schwab (1995); and Sander and Krautmann (1995)land jumps inexplicitly by a magnitude of more than two
approximately half-way through the sample period, a shift

"in their analysis of the determinants of early school that casts doubt on the accuracy of the whole series

leaving using individual data from a small set of metro-

politan areas, Olsen and Farkas (1989) do not include ! Evidence in Angrist and Krueger (1991) that a higher
minimum wage effects or education spending variables,compulsory schooling age prevents dropping out implies
but do control for local labour market conditions. that different minimum school-leaving ages will affect

) ) the composition of the enrolled and not-enrolled cohorts.
12Although he includes school spending per student

in his enrollment rate estimating equation, Cunnigham  8n a survey of Ontario drop-outs, Sullivan (1989)
(1981) does not report the parameter estimates associfound the median drop out age to be 16.6.

ated with this variable. ) )
19Most of the explanatory variables are only available

13The disadvantage with using provincial-level data is on an annual basis, but the minimum wage can change at
that it obscures individual effects and makes it almostany time during the year. The level of the minimum wage
impossible to control for individual characteristics which on 30 September of each year was used because the
may be important determinants of behaviour at the ag-enrollment data for four of the six provinces included in
gregate level. Maddala (1983) discusses the use ofhe sample were collected as of this date. Enrollment in
grouped proportions data. Alberta was measured on 1 September while, in New
Brunswick, it was measured on 30 September for 1979
through 1989 and on 30 June for 1975 through 1978.

The youth minimum wage (where there is one), rather
than the adult minimum wage, is employed because it is

*Manitoba was included in the sample even thoughthe appropriate minimum wage for 16- and 17-year-olds.
students cannot leave upon turning 16, but must complete{owever, if 16- and 17-year-olds are sufficiently forward
the term in which they are enrolled. Since enrollment is|ooking, unaware that the minimum wage generally re-
measured for each age group at the end of Septembeferred to does not apply to them, or if employers pay the
this restriction is unlikely to be very important. adult minimum irrespective of age, it would be more ap-
propriate to use the adult minimum wage. The empirical

8In addition to differences in the minimum school- . . .
leaving ade. the data for Prince Edward Island Quebecresults are basically unchanged if the youth minimum
g age, ' ivage is replaced by the adult minimum. The results are

and Newfoundland were characterized by other problems : . . .
S . . also generally unaltered if the minimum wage variable is
which limited their usefulness. Population numbers are

rounded to the nearest hundred by Statistics Canada an n,ot dvided by the average hourly wage.

thus, in Prince Edward Island, where there are only in 201t would be preferable if the education variables re-
the neighbourhood of 1,000 individuals in each age-sexiated directly to the two age groups being studied, but
group, this rounding caused wide fluctuations in the this data is not available.

enrollment rate. Enrollment data for Quebec by age were a )
only available from 1982. This severely limited the On the other hand, higher unemployment could re-

number of observations available to adjust the parametefluce enroliment if the unemployment of a parent caused
estimates for cross-sectional heterogeneity. In addition,Snildren to quit school and enter the workforce in order

because of the existence of the CEGEP system in Quel® SUPPOrt themselves or their family.

bec, many students leave school after grade eleven (the The estimating equation does not include a variable
enroliment rate of 17-year-olds in Quebec is approxi- representing expected unemployment insurance benefits
mately one-third of the average level in the other prov-because there is no obvious proxy for this variable and,
inces). This difference in the institutional structure of the more importantly, because most drop-outs are unlikely

education system implies that Quebec students are unto qualify for benefits (at least initially).

likely to be faced with the same choices at both 16 and

Mvariable definitions and data sources are given in
Appendix I. Appendix Il provides descriptive statistics
for all the dependent and explanatory variables.
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22Mattila (1981) also employs an income variable to one of which differs from the cases rejected by the RESET
control for income effects on education demand. test. (These logit estimates are not reported in Table 1,

) ) o but are available from the author.)
23The number of these variables is principally re-

stricted by data availability. In order to determine whether the estimation method

used actually adjusted for serial correlation, the trans-

#4The estimates of the parameters and standard errorformed residuals were tested for first order serial
were calculated using the POOL command of thecorrelation using a t-test suggested by Davidson and
SHAZAM econometric program with cross-sectional in- MacKinnon (1993, p. 359). In none of the four cases in
dependence imposed (see White 1993). Ordinary leastable 1 could this test reject the hypothesis that the trans-
squares (OLS) estimates are very similar to the adjustedormed residuals were not serially correlated.
estimates presented in Table 1. When OLS is used rather 25 .
than the pooled technique, the estimated minimum wage ~ >¢veral of the papers cited above use total educa-
effects are slightly larger and the estimated standard erlion spending per student as an explanatory variable in
rors are slightly smaller. A pooled methodology with cor- t€ enroliment equation. If aggregate real operating ex-

rection for heteroscedasticity and serial correlation is a|sopenditures per student are entered in the estimating equa-
used by Neumark and Wascher (1894 tion (and TWAGE, INSTSUP, OPEREXP and ADMIN are

deleted), this aggregate spending variable is insignificant
ZSince theory provides no indication of the appropri- in all four cases and the other estimated parameters are
ate functional form for the enrollment rate estimating generally unaffected.
equation, a simple linear form was chosen. The appropri- S ) o
ateness of this form was tested using RESET tests and _ In his review of the empirical literature, Hanushek
non-nested hypothesis tests. While the RESET test is gen1986) concludes that spending per pupil has no system-
erally considered to be a test of functional form, it also 8¢ effect on educational outcomes.

has power as a test for omitted variables. This test in- 28t TAGE is excluded from the estimating equation,

volves adding the square of the predicted value of theye estimated coefficient on TWAGE/WAGE becomes
dependent variable to the estimating equation and tes“”%ositive in all four cases and is significant at 95 percent

whether this additional explanatory variable is significant. ;, three of these (in the fourth it is significant at 90 per-

If it is not, then the hypothesis that the model is not ceny) This suggests that if the estimating equation does
misspecified cannot be rejected. As can be seen from the o+ include an experience proxy, the teacher wage takes
test statistics reported in Table 1, for all four enrollment ., this role. This could account for the positive effect on
equations, the RESET test does not reject the specificazrgliment of average teacher wages found by Neumark
tion used. and Wascher (19%. Note further that, if TAGE is ex-
The functional form of the estimating equation was cluded from the estimating equation, the estimated coef-
also tested using the non-nestedt®st of MacKinnon, ficients (and the t-statistics) associated with the minimum
White and Davidson (1983). This tests the form of the wage variable are larger.
estimating equation against specifications which incor-
porate different transformations of the dependent vari-
able. Table 1 provides the test statistics fotdts of the
linear specification against the logarithmic, exponential
and logit specifications. The logit specification of the
dependent variable for the 16-year-old female equation,
for example, would be log(PE16F/(1-PE16F)). These test  30Tyq additional variables — the percentage of low-
statistics imply that none of these alternative specifica-income families (as defined by Statistics Canada) and the
tions can reject the linear specification. In contrast, thepercentage of provincial GDP accounted for by fishing
logit specification is rejected by the RESET test in two and trapping — were insignificant when added to all four

of the four cases and rejected by thet@t with the lin-  equations and had t-statistics that were less than one (in
ear specification as the alternative model in two casesgpsolute value) in every case.

29A similar result is found in Olsen and Farkas (1989)
using US individual data and an estimating equation
which does not include minimum wages, but Ehrenberg
and Marcus (1980) find the unemployment rate has no
effect on the drop-out rate.
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APPENDIX |
Data DEFINITIONS AND SOURCES

AD, MD, NBD, NSD, SD — Zero-one provincial dummy variables for Alberta, Manitoba, New Brunswick, Nova
Scotia and Saskatchewan, respectively.

ADMIN — Real per student expenditures on administration (in hundreds of dollars). The sum of school board and
departmental (provincial) expenditures on administration, and provincial government services to school boards de-
flated byENROLL andPRICE. Source: 1975-1979: Statistics Canafi@ecade of Education Finance, 1970-71 to
1979-80(81-560): 1980-1983: Statistics Canaéancial Statistics of Education 1984-§81-208); 1984-1988:
Statistics Canaddainancial Statistics of Education 1988-891-208); 1989: Statistics Canaddnancial Statistics
of Education 1989-9(81-208).

AGRICULTURE — The proportion of provincial GDP accounted for by agriculture. Source: GDP from agriculture (in
constant dollars), Statistics Canada, CANSIM database, series — 1206001, 1339001, 1207001, 1340001, 1209001,
1342001, 1210001, 1343001, 1211001, 1344001, 1212001, 1345001, divided by real provinciallSOBNIE mul-
tiplied by POP).

DIVORCE — The divorce rate. The sum of the divorce rate per 1,000 population for the current and two previous
years. Source: Statistics Canalf@al Statistics, Marriages and Divorce84-205, various issues.

ENROLL — Total elementary and secondary enrollment in public schools. Source: 1975-1979: Statistics £anada,
Decade of Education Finance, 1970-71 to 197980-560); 1980-1984: Statistics CanaBaucation in Canada:
A Statistical Review for 1984-881-229); 1985-1989: Statistics Cana&aucation in Canada: A Statistical Re-
view for 1989-90(81-229).

E16F, E16M, E17F, E17M — The number of 16-year-old females, 16-year-old males, 17-year-old females, and 17-
year-old males enrolled in all schools, respectively. Source: Statistics Cdfladeentary-Secondary School
Enrollment 81-210, various issues.

HOURLYWAGE — Real average hourly earnings in manufacturing. Nominal hourly earnings source: 1975-1982:
Statistics Canada, CANSIM database, series D708660, D708710, D708963, D709312, D709411, D709513; 1983-
1989: L66489, L68992, L76135, L79280, L82080, L85203. The two series were made consistent by multiplying by
the ratio of their overlap for the first quarter of 1983.

IMMIGRANT — Immigrants as a proportion of the provincial population. This is the sum of the number of immi-
grants that chose a province as their destination for the current and two previous years (Statistics Canada, CANSIM
database, series — D77, D78, D80, D81, D82, D83) divided by three times the current provincial pofRG#®jon (

INCOME — Real GDP per capita in thousands of dollars. This is gross domestic product by province at market prices
(Statistics Canada, CANSIM database, series — D31572, D31586, D31614, D31628, D31642, D31656) divided by
POP andPRICE.

INSTSUP — Real per student spending on instructional supplies by school boards. This is given by total spending on
instructional supplies (Statistics Canad@nancial Statistics of Educatiorannual issues — 1979-80, 1982-83,
1984-85, 1989-90) divided byRICE andENROLL .

MINWAGE — The real provincial minimum wage applying to young workers (under 18). This is given by the nominal
minimum wage on September 30th of each year deflateRICE. Source: Labour Canad&mployment Stand-
ards Legislation in Canadavarious issues; Labour Canadaabour Standards in Canagaarious issues;
“Changements dans les législations du travail au CanBedgtions Industriellesvarious issues; Human Resources
Development Canad&abour Law Updatevarious issues; Ministry of Labour, Ontaridnnual Report 1988/89
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OPEREXP — School board operating expenditures (in hundreds of dollars), other than spending on teachers’ salaries,
instructional supplies and administration, deflatedEBJROLL andPRICE. Source: 1975-1979: Statistics Canada,
A Decade of Education Finance, 1979-71 to 1979&0560): 1980-1983: Statistics CanaBmancial Statistics of
Education 1983-8481-208); 1984-1987: Statistics Canaéancial Statistics of Education 1987-§81-208);
1988: Statistics Canad&jnancial Statistics of Education 1988-§81-208); 1989: Statistics Canadgnancial
Statistics of Education 1989-9481-208).

PARTTIME — The proportion of teachers that are part-time (lagged so that it reflects students’ experiences from the
previous year). Equal to the number of full-time equivalent part-time teachers in public schools divided by the sum
of the number of full-time teachers and the number of full-time equivalent part-time teachers. Source: 1974-1979:
Statistics Canada) Decade of Education Finance, 1970-71 to 19798D-560); 1980-1984: Statistics Canada,
Education in Canada: A Statistical Review for 1984(85-229); 1985-1989: Statistics CanaBducation in Canada:
A Statistical Review for 1989-981-229). The number of full-time equivalent part-time teachers was not available
for 1980 to 1984 and so was approximated by a linear interpolation for each province of the data from the immedi-
ately preceding and immediately following years.

PE16F, PE16M, PE17F, PE17M — The proportion of 16-year-old females, 16-year-old males, 17-year-old females,
and 17-year-old males enrolled in all schools, respectively. Enroliment is givEh@#y E16M, E17F andE17M.
Population by sex/age group are from Statistics Canada, CANSIM database, series — C893284, C893602, C894238,
C894556, C894874, C895192, C893283, C893601, C894237, C894555, C894873, C895191, C893287, C893605,
C894241, C894559, C894877, C895195, C893286, C893604, C894240, C894558, C894876, C895194.

POP — Population by province. Source: Statistics Canada, CANSIM database, series — C893222, C893540, C894176,
894494, C894812, C895130.

PRICE — Implicit price index for final domestic demand by province (1986=100). Source: Statistics Canada, CANSIM
database, series — D44792, D44806, D44834, D44848, D44862, D44876.

S/S— The average number of students per school. THENROLL divided by the number of public elementary and
secondary schools (lagged one year to reflect the students experience from the previous year). Number of schools
source: 1975-1979: Statistics CanaHaucation Statistics for the Seventies 1989-569); 1982-1989: Statistics
CanadaElementary-Secondary School Enrolimg81-210), various issues; 1980/81-1981/82: Statistics Canada,
Education in Canadd81-229), various issues. For 1980/81 and 1981/82 data were only available for all schools
(including federal schools and private schools). The data for these two years were adjusted by taking the average
difference between the data for the previous year and the following year for both definitions and subtracting this
from the 1980/81 and 1981/82 data to give an estimate of the number of public elementary and secondary schools.
This adjustment is quite small.

SI/T — The student-teacher ratio (lagged so that it reflects students’ experiences from the previous year). Source:
ENROLL divided by the number of teachers (the sum of the number of full-time teachers and the number of full-
time equivalent part-time teachers). Number of teachers source iPARMTIME above.

TAGE — Average teacher age. Source: 1975-1984: Statistics CaBhdaacteristics of Teachers in Public Elemen-
tary and Secondary Schools 1985-83-202); 1985-1989: Statistics Cana#aucation in Canada: A Statistical
Review for 1989-9(081-229).

TWAGE — The average real teacher wage (in thousands of dollars). Total spending by school boards on teachers’
wages and fringe benefits divided by the number of full-time equivalent teacheiS/T9emdPRICE. Source for
spending on wages and fringe benefits: 1975-1979: Statistics Cahd@kcade of Education Finance, 1970-71 to
1979-80(81-560); 1980-1983: Statistics Cana#aancial Statistics of Education 1983-881-208); 1984-1987:
Statistics Canaddinancial Statistics of Education 1987-881-208); 1988: Statistics Canaddnancial Statistics
of Education 1988-8981-208); 1989: Statistics Canaddnancial Statistics of Education 1989-981-208).
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UR — Unemployment rate. Source: Statistics Canada, CANSIM database, series D768752, D769893, D769905,
D769949, D769970, D769991.

WAGE — Average real wage (in thousands of dollars). This is average weekly wages and salaries for an industrial
composite (multiplied by 52) divided BBRICE. Source: 1975-1985: Statistics Canada, CANSIM database, series
— D703360, D703410, D703660, D704010, D704060, D704160; 1986-1989: Statistics C@rnaddjan Eco-
nomic Observer, Historical Supplement 1991/92-210. The 1986-89 values were made consistent by using the
average multiple by province for the 1983-85 overlap of the two data sets.

Note: The CANSIM series refer to the provinces in the following order: Nova Scotia, New Brunswick, Ontario,
Manitoba, Saskatchewan and Alberta.
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APPENDIX Il
Data — DESCRIPTIVE STATISTICS

Variable Mean Minimum Maximum
ADMIN 3.9019 1.8107 9.7706
AGRICULTURE .0410 .0105 1664
DIVORCE 7.3238 3.1450 11.419
HOURLYWAGE 10.83 8.86 12.78
IMMIGRANT 0117 .0024 .0386
INCOME 16.786 9.2966 27.859
INSTSUP 91.02 27.49 179.25
MINWAGE 4.25 3.34 5.23
OPEREXP 7.0643 41721 10.1640
PARTTIME .0337 .0057 0717
PE16F .9021 8176 .9649
PE16M .8826 7707 .9696
PE17F .6976 .5269 .8639
PE17M .6982 5157 .8661
SIS 306.88 207.49 418.92
SIT 18.40 15.94 21.07
TAGE 37.44 34.5 40.5
TWAGE 37534 25523 47643
UR 8.43 2.90 15.1
WAGE 22.079 18.408 26.544

Note: There are 90 observations, 15 for each of six provinces — Nova Scotia, New Brunswick, Ontario, Manitoba,
Saskatchewan, and Alberta.

CaNADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIII, NO. 2 1997



