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ABSTRACT

Legal minimum wage rates for young workers were introduced in The Netherlands
in 1974. After substantial increases during the seventies, youth minimum wages
have been lowered in the eighties, in response to the large increase of youth
unemployment. We analyze the employment effects of lowering youth minimum
wages. The paper surveys recent Dutch research and contains some new results.

We look at macro and micro evidence. At the macro level, we do not find
convincing evidence of negative effects of youth minimum wages on youth
employment. We construct a micro model in which an individual's labour market
state can be affected by the sign of potential earnings minus the relevant minimum
wage. The model is estimated with data from 1984 and 1987. We find significant
minimum wage elasticities of employment and unemployment, with expected signs.
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1. INTRODUCTION

We analyze the effects of youth minimum wages on youth employment and
unemployment in the Netherlands. Minimum wage laws for youth and adults have
been introduced in the early seventies. Minimum wages were lowered in the early
eighties, in an attempt to reduce unemployment. In particular, high unemployment
among young workers induced the government to reduce youth minimum wage
rates more than proportionally.

During the past few ycars, the minimum wage discussion in the Netherlands
lias focused on minimum wages in general, i.e. for both adults and youth. Policy
measures which have been proposed, but not camed out, imply a reduction of all
minimum wage rates. Separate measures for youth are much less an issue. Still,
there seems to be general consensus that minimum wage effects on employment
and unemployment are substantially larger for young workers than for adults. (cf.,
e.g., Brown et aL (1982) for a survey of US studies, Bazen and Martin (1991) for
the French case, Van Soest (1989) for the Netherlands). Much of the efficiency of
a general minimum wage policy will thus depend on its impact on young workers.
This makes it useful to study youth minimum wages and their impact on youth
employment and unemployment.

Minimum wage effects can and have been studied from various points of
view. We consider evidence based on aggregate data, and micro-econometric
evidence derived from cross-section data on individuals. Section 2 contains some
facts on Dutch minimum wage legislation, a description of relevant aggregate data
for several age and gender groups, and results for some simple regressions.

In section 3, we look at micro-econometric models explaining the labour
market status of people younger than 30. Someone's labour market state depends
on potential earnings and on the ratio of potential earnings and the minimum wage.
Empirical results are based upon data from the Dutch Socio-Economic Panel, 1984
and 1987. Some conclusions are presented in section 4.

2. AGGREGATE DATA

In the Netherlands, minimum wage regulations on a more or less national level
have existed since before world war II. A formal minimum wage act was introdu-
ced in 1968. The first two years, it concerned workers of 24 years of age and
older. In 1970, the age limit was changed into 23 years of age. Youth minimum
wages were introduced on January 1, 1974. They were set at an age dependent
percentage of the adults minimum wage. In the late seventies and early eighties,
youth unemployment strongly increased, in absolute terms and related to total
unemployment. In response, the government decided to reduce youth minimum

wage percentages in 1981 and 1983. For example, the percentage for a 20 years
old worker was reduced from 77.546 to 70~ in 1981, and to 61.54b in 1983.
Current percentages are as follows:
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age IS: 30.O~fi age 19: 52.5~
age I 6: 34.5 4b age 20: 6 l.5 ~
age 17: 39.5 l age 21: 72.5 ~
age t S: 45.5 ~ age 22: 85.0~

In many other EC countries, youth minimum wages are some percentage of the
tninimum for adults. The number of different percentages however ( a change each
year), is unique for the Netherlands ( Van den Heuvel, 1992). From 1968 onwards,
minimum wages laws apply to employees in all sectors, including temporary and
seasonal workers. Only since January 1993, they apply to those employed less than
15 hours per week. In practice however, most firms already paid at least the
minimum to all part-time workers.

The development of real before tax minimum wages for youth and adults
(deflated with consumer prices) is sketched in figure 1. Until 1979, nominal
increases of the adults minimum wage have dominated inflation. From 1980 until
1983, the nominal increase has been limited. In 1983, the nominal minimum wage
has been lowered by 3 k. After that, it has remained constant until 1990. Since
then, small increases should compensate for inflation. The youth minimum wages
follow the adults minimum wage, except for the two percentage changes mentioned
above, which figure 1 clearly reveals.

2.1. Employment, Unemployment and Minimum Wages

We focus on the relative position of youth (age 14-24) compared to the full
population of youth and adults (age 14-64). Using relative variables allows us to
ignore macro-economic developments affecting aggregate employment and unem-
ployment. In figure 2, we have sketched the development of youth employment,
youth unetnployment, and youth labour supply, as a proportion of total employment
(youth and adults), unemployment, and labour supply.' Relative youth employment
has basically been decreasing as a fraction of total employment during the seventies
and eighties. Youth unemployment as a fraction of total unemployment has
increased until 1981, and is decreasing since. Youth unemployment however still
remains relatively large. Labour supply is computed as the sum of employment and
unemployment. Its pattern is dominated by the employment path.

Figures I and 2 suggest a positive correlation between youth employment
and youth minimum wages: In spite of falling real minimum wages, youth employ-

' Data are drawn from Salverda (1992), tables A6 and C4. These data aze corrected for
several definition changes. We were unahle to trace comparable data for later years. The
employment data differ trom labour demand since vacancies are not included. No age specific data

on vacancies are availahle. -
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ment has decreased.' It is not clear from the figure whether this can be attributed
to labour supply changes or a trend. Not surprisingly given the small number of
observations, OLS estimates are not very helpful here. See the appendix for an
example. Controlling for a trend and lagged employment and labour supply, leads
to unsatisfactory results.

The data upcm which figure 2 is based also allow for a more disaggregate
analysis: In figure 3, youth employment is partitioned into four categories (males
and females, age 14-18 and age 19-24). The figure shows that employment
decreases for all groups, except for females aged 19-24. For this group, increasing
participation of married females may play a role. Seemingly unrelated regression
results for employment equations for the four groups of young people however, did
not lead to substantially better results than OLS based upon aggregate data (see
appendix). The small number of observations kept us from considering more
advanced time series techniques.

Some other Dutch studies on minimum wage effects compare the develop-
ment of employment in low wage groups of youth and adults over time. Salverda
(1989) finds no impact of minimum wage rates on employment. His argument is
the following: Both youth minimum wage rates and youth employment have
decreased between '79 and '83. This could be a supply effect, but the fall in youth
employment at the minimum wage level was even stronger. Thus, the fact that
minimum wage earners have become cheaper, did not help them at all. This
argument takes no account of the fact that the group of minimum wage earners
may change if the minimum wage level changes. For example, assume that all
workers are paid according to marginal productivity, workers with productivity
below the minimum are not employed, and the productivity distribution dces not
change and is unimodal with mode above the minimum wage.3 A reduction of the
minimum wage then leads to increased employment, but the number of people
earning the minimum will decrease. Minimum wage earners before and after the
reduction are different groups of people.

In a comparable study, Bosch and Van der Hceven (1991) claim that
lowering minimum wages has not led to more employment growth for low wage
earners. They use wage data on firm level from 1985 and 1989. During this
period, employment has grown substantially. The number of low wage jobs among
adults has increased three times as fast as to be expected if the employment rise
would be proportional. On the other hand, the number of low wage jobs for young
workers has decreased. The total number of low wage jobs has hardly increased.

'- This tx~xitive relatiun hetween employment and minimum wages corre,eponds to findings of
Mut and Teulings (I990). They uscxl Jata tiir nine uccupation groups including many young
workers. Por each occupatiun gruup, they use 16 data txiints, distinguishing four regiuns and fuur
time periiKls ('79, '81, '83, '85). In tive uccupations the uiefticient of the minimum wage ratiun
is significantly ~sitive, in four it is (insigniticantly) negative.

} This is essentially the framework in the models of Meyer and Wise (1983).
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One of their explanations is lack of low qualified labour, due to high requirements
of employers, the bad image of low paid jobs, and lack of future perspectives in
such jobs. They conclude that increasing wage flexibility is not enough: The quality
of new jobs must be sufficient to attract the workers. This is supported by data on
vacancies (SZW 1991a): The number of vacancies for jobs requiring a low level of
education has increased substantially between 1985 and 1990, in absolute tenns and
compared to vacancies for jobs requiring higher education levels. Moreover, the
fraction of these low education vacancies which are hard to fill, has increased.

Figures 1 and 2 also suggest that, with some time lag, the real minimum
wage positively affects youth unemployment. This is confirmed by regression and
SUR results correcting for labour supply effects and a time trend. Youth unemploy-
ment by age and gender is sketched in figure 4. The minimum wage effect is
positive, but its significance level varies with the specification (cf. appendix).

We conclude that the evidence of employment effects of youth minimum
wages is quite weak. The evidence of a positive effect of youth minimum wages on
youth unemployment is somewhat stronger, but not convincing. Data limitations
may be the main reason. Available time series seem too short and independent
variation in minimum wages seems too little.

2.2. Minimum Wages and Other Wage Rates

The standard way to incorporate the employment effect of minimum wages in a
macro-economic model, is through the average wage level: Minimum wages affect
the average wage, and the over all wage level determines labour demand and
supply. The sensitivity of labour demand for the minimum wage can then be
decomposed into the minimum wage elasticity of the average wage, and the wage
elasticity of labour demand (cf., e.g., Bazen and Martin, 1991). In this subsection
we focus on the first of these two.

Figure 5 compares real minimum wage and average wage trends for youth
and adult private sector employees. Particularly for youth, the figure suggests a
positive correlation. This is confirmed by regression results (cf. appendix). For
youth as well as adults, the effect of the minimum wage is significantly positive.
Long term elasticity estimates are 0.50 for youth, and 0.39 for adults.

The extent to which wages are affected by the minimum may depend upon
whether or not wages are close to the minimum. Information on the distribution of
youth wage rates around the minimum in 1987, is given in table 1.4 The table
shows that the fraction of employees earning the minimum or somewhat more,
decreases with age. Moreover, it decreases for all age groups from 1985 to 1989.

Minimum wage earners appear to be strongly concentrated in a few sectors.
In 1989, 19.34b of all workers in retail trade were minimum wage earners, against
3.8k on average. In companies employing 1-9 workers, 1 I.1 Io received the

4 Figure.e are ba.ced utxro CBS earnings surveys (CBS, 1991), with accurate data on
individuals' gruss earnings cullected on firm level.
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minimum. In companies with at least 100 employees, this was 2. I l only.
In the Netherlands, collective wage bargaining between unions and employer

organisations takes place on sector level, in so-called CAO-s.5 Legal minimum
wages can thus only substantially affect the wage distribution, if they affect
minimum wage agreements in CAO-s. Table 2 contains information on the ratios
between CAO-minimum wages and average wages and legal minimum wages.

The distance (in ~) between minimum wages in CAO-s and legal minimum
wages decreases with age. Thus for young workers in particular, minimum wages
in CAO-s may be more important than legal minimum wages. The distance
between legal and CAO minimum increases between 1985 and 1989. This suggests
that minimum wages in CAO-s follow the average wage (or price) trend instead of
the legal mínimum wage, which remained constant between 1985 and 1989. The
fall in youthladult minimum wage ratios in I981 and 1983 has been followed in 18
out of 32 major CAO-s (64~ of workers in the 32 CAO-s considered; cf. SZW,
1991b). The decrease in 1983 of all nominal legal minimum wages has been
followed in l3 out of 32 CAO-s, covering 32.6~ of employees concerned.

Table 1: Dietribution of before tax earnings per week

as a percentage of all employeea in age group
age minimum ~-minimum ~-mintDfl 10 ~-mintDfl 20 ~-mintDfl 40

1985 1989 1985 1989 1985 1989 1985 1989

16 Dfl 158 40.8 30.5 53.0 44.2 57.3 52.1 69.5 64.6
17 Dfl 181 37.0 30.4 48.1 39.7 54.6 46.6 66.3 61.7
18 Dfl 209 32.2 24.7 40.7 32.2 47.2 38.5 55.4 51.7
19 Dfl 241 23.0 19.5 31.7 24.6 36.5 28.9 42.4 40.2
20 Dfl 282 17.4 13.6 23.1 18.2 26.5 21.7 33.7 30.8
21 Dfl 333 13.8 11.9 18.0 15.4 21.6 18.4 27.6 26.8
22 Dfl 390 11.7 9.3 15.2 11.9 17.5 14.5 23.6 21.7

16-22 18.2 15.2 24.0 19.7 27.8 23.5 34.4 33.1

23-64 Dfl 459 3.0 2.3 4.0 3.0 5.0 3.9 7.5 6.1

Table 2. Minimum wages in CAO-s and average wages fRatios in 81

age
CAO minimum~legal minimum average wage~legal minimum
1985 1989 1985 1989

16 123.0 122.6 146.6 134.6
17 122.5 122.8 122.0 134.7
18 124.2 125.5 128.4 134.6
19 123.7 125.1 130.4 136.6
20 121.5 124.9 133.3 138.2
21 119.3 121.2 130.8 136.8
22 113.4 117.4 128.0 132.9
23-64 104.4 108.2 168.1 175.3

(source: Vogels and Janesen, 1991, Vogels and Wiggere, 1991).

Between 75~ anJ 809ó uf all private sector employees are arverecl by CAO-s.



6

2.3. The Wage Elasticity of Employment and Unemployment

The sensitivity of relative youth employment and unemployment for the average
wage of young workers, can be analyzed in a similar manner as in section 2.1.
Some results are presented in the appendix. Again, results for the employment
equation are unsatisfactory. The unemployment equation makes more sense.

Better estimates of substitution elasticities of labour demand between
different types of labour, were obtained by Van Schaaijk and Waaiers (1988), using
cohort data from two large cross-sections in 1979 and 1985. They distinguish 36
education and age categories, and explain the relative change in employment share
of each type of labour, using a simultaneous model for labour demand, labour
supply and the wage rate. Their main finding is a substitution elasticity of -4.7
(t-value: 2.1).

3. MICRO EVIDENCE

Meyer and Wise ( 1983) analyze the impact of minimum wage rates on youth
employrnent and earnings in the US, using micro-data on employed and unemploy-
ed individuals. The basic idea of their models is that workers with low productivity
may not be hired because they are relatively expensive. Their models have been
adjusted and eslimated with Dutch data by Van Opstal (1990), Van Scest (1989),
and Van Scx~st and Kaptcyn ( 1990).

Van Opstal ( 1990) uses data collected from firms, containing accurate
information on wage rates. He has cross-sections from 1979 and 1985. The wage
distributions clearly show that the fraction of minimum wage earners among young
workers and adult females have strongly dropped between 1979 and 1985. For
adult males, the number of minimum wage earners was already quite small in
1979. The fact that there are fewer minimum wage earners suggests that employers
less easily pay the minimum to low productivity workers. This increases the
negative employment effect of minimum wages. Van Opstal combines his firm
level data on workers with data on household level, containing no wage informa-
tion, but including unemployed people. He decomposes unemployment in unem-
ployment due to minimum wages and unemployment not explained by mimimum
wages. His results imply that the minimum wage dces not explain any unemploy-
ment in 1979, but more than 60ib of all youth unemployment and more than 40k
of unemployment among adult females in 1985.

Van Scest and Kapteyn (1990) study various extensions of the Meyer and
Wise model, using CBS data on individuals from 1984-1987. They find that a
substantial share of unemployment can be explained minimum wage rates, particu-
larly for young people, with little working experience, and people of low education
level. They also find that, between 1984 and 1987, the importance of minimum
wages for unemployment has decreased, mainly because nominal average produc-
tivity has increased, while nominal minimum wages remained unchanged. The



number of people who, compared to the minimum, are not productive enough, has
thus fallen. They find minimum wage elasticities of employment for young workers
(age 16-24) ranging from -0.3 to -0.8.

A drawback of this type of models is that they try to explain [he impact of
the minimum wage, which varies across the sample with age only. Since age itself
is also an explanatory variable, identification of the minimum wage effect relies on
model assumptions such as linearity or normality of error terms. Due to the
complexity of the models however, it is not clear to what extent outcomes depend
on the specific assumptions. In the remainder of this section, we introduce a
simpler model of reduced form nature, in which the identification issue is very
clear: The minimum wage effect is identified because potential earnings affect the
probabilities of unemployment and employment in a specific nonlinear way. The
model is introduced in section 3.1. Data used for estimation are described in
section 3.2. Results are discussed in section 3.3.

3.1. Model Specification

The model is similar to the one in Van Scest et aL (1993). It is static, and simulta-
neously explains someone's labour market state (S) and potential earníngs. For
males, we distinguish three states: Employment (S-1, EMP), unemployment
(S-2, UNE), and full-time education (5-3, EDU). For females, we also consider
working in the own household ("housewife", 5-4, HSW). The model generalizes
the familiar Heckman selection model, which allows for two states only. The
equation for potential before tax hourly earnings W is given by (the indez identify-
ing the individual is suppressed throughout):

(I) log W - aofa~X~-Fa~X~f....famX,,, -~ u

X~,...,X,,, are exogenous characteristics, such as education and age variables (see
estimation results for details), ao,...,a,,, are unknown parameters. The error term u
reflects unobserved heterogeneity, for example. We assume u- N(O,a2).

To explain the labour market state S, we use a multinomial choice model,
with K-3 (males) or 4(females) alternatives. The minimum wage affects the state
probabilities through a term g(log WI(rM)). M is the legal minimum wage. g is
differentiable and decreases monotonically, with g(t)~0 if t~~ and g(t}-.1 if
ty-~.6 g(log W~(rM)) is a smoothed version of a dummy variable indicating that
potential earnings are lower than r times the minimum wage. The parameter r can
be interpreted as the average ratio between relevant minimum and legal minimum.
It may for example pick up differences between the legal minimum and [he
minimum in collective bargaining agreements. We expect that r exceeds 1. The

" We use the specitication g(t)-1 if t5-ubl2; g(t)-0.251i2tlub}'-3{2tlub}1t0.5 if
-ubl25tsuhl2; g(t)-0 if t2ubl2. ub is a smoothing parameter. We use ub-0.10 and
ub-0.05.
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relevant minimum rM can be interpreted as a threshold value. The reason for
smoothing is twofold: First, there may be measurement errors in W and we do not
observe the relevant minimum rM with full precision. Second, continuity and
differentiability of g makes estimation easier (see below).

Someone's labour market state is modelled as follows

(2) Ak - Cko-F-Ck~Z~fCk,Z~f....tCreZs f drlog W f erg(log (W~(rM)))

(k-1,...,K)

Uk - Ak -f- Vk

S-k if Uk~U~ for all j~k.

Z~,...,ZF are exogenous characteristics such as age, marital status, family composi-
tion, regional variables, etc. ck-(cko,...ck,), dk and ek are unknown parameters.
Employment (S-1) is chosen as the reference state: By means of normalisation,
c~-d~-e~-0. We assume for the moment that the errors v~,...,vK are mutually
independent and independent of u in equation (1), and follow a type I Extreme
Value (EV(I)) distribu[ion:

(3) P[vk G x] -exp(-e-x) (xelR)

This yields the multinomial logit model (McFadden, 1974), with the following state
probabilities, conditional on Zi,...,Z,,W and M:

(4) P[S-k ~ Z~,...,Zk,F,R] - exp(Ak)I{exp(A~)f....fexp(AK)} (k-1,...,K)

Parameter signs can be interpreted by considering conditional probabilities

(5) P[S-k ~ Z~,...,ZK,F,R,(S-k or S-1)]-exp(Ak)I{ifexp(Ak)} (k-2,...,K)

If, for example, e.` ~ 0, the (conditional) probability of unemployment compared to
that of employment decreases if potential hourly earnings crosses the relevant
minimum, reflecting a negative impact of minimum wages on employment and a
positive impact on unemployment, as in the Meyer and Wise model. We allow for
similar effects on the other states.

Note that M varies with age only. As a consequence, minimum wage effects
can only be distinguished from the direct wage effect because of the assumption
that the wage enters log-linearly in (2). The difference between the nonlinear
transformation g and the linear wage term drives identification.

Endogeneity of W in the State Equations
To allow for wage rate endogeneity, we relax the assumption of independence
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between u and vi,...,vK. A simple and tractable way to achieve this is, is to make
the following assumption about the conditional distribution of the vk, given u:

(6) v~-~~u ~ u,...,vK-~KU ~ u are mutually independent and EV(I) distributed

If ~.~-...-uK-O, the conditional distribution of v~,...,vK given u does not depend
on u, and v~,...,vK are independent. In that case we retain the multinomial logit
model, with E{vk}-0 and V{vk}-a'-l6. In general, it is easy to show that:

E{ Vk} -~; E{VkU} -~Lka2:

E{VkVj}-i4kEtj0` (k~J): V{Vk}-7r~I6ff4k2(TZ.

The covariance of u en vk thus has the same sign as ~k. Nonzero ~k's lead to
correlation between the vk's. As a consequence, the assumption of irrelevant
alternatives (IIA, cf Train (1986), for example), does not hold for the marginal
distribution of vi,...,vK.~

Estimation
The likelihood contribution of individual i is as follows:

Wage observed:

(7) L; - át~(e;~a) P{S-k; ~ X;,Z;,M;,W;}

Here d, is the standard normal density; e; is the residual from (1):

E; - IOg W; - {ap~á~X;tfa~rX;~f....fiinXim}

(7) can easily be computed, using

P{S-k; ~ X;,Z;,M;,W;} - exp(Bk;)I{exp(B~;)-t....-t-exp(BK;)}

where Bq; - Ay; f~ye;, with Ay; given in (2) (q-1,...,K). The consequence of
allowing for correlation between u and vi,....,vK is that the residual from the wage
equation is added to the systematic part of the state equations. The corresportding

~ This way of intmducing correlation between errors in the wage equation and errors in the
state equations is an alternative for the proposal of Lee ( 1982). Our approach is intuitively more
attractive and ea.cier to understand, because it huilds on the distribution of the original errors in
the mcxlel, and it is clear which simultaneous distribution of all the errors it implies. It will also
appear to yieW tractable parameter estimators, even if log F enters non-lineazly in the state
equations.
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ccefficient determines the size of the correlation.

No wage observed:

(8) L; - P{S-k; ~ X;,Z;,M;} - E[P{S-k; ~ X;,Z;,M;,W}]

where the expectation is taken with respect to the unobserved wage rate W, i.e.
over the error term in (I). The conditional probability P{S-k; ~ X;,Z;,M;,W;} can
be computed in the same way as for workers with observed wage, but computing
the expectation would require numerical integration.a Numerical integration can be
avoided by replacing the expectation by a sample average based on R independent
draws:

(9) SL; - H-'(P{S-k; ~ X;,Z;,R;,W;~}f....-FP{S-k; ~ X;,Z;,R;,W;H})

Here SL; is the (simulations based) approximation of L;, and W;t,....,W;H are
independent draws of W; condítional upon X;, i.e.

log W;~ - aofa~X~i-a.~X~f....famXm f QEir

where E;~,...E;H are independent draws from N(0,1).
Instead of maximizing the likelihood L~...L,,, we tnaximize the approzimate

likelihood SL(H) obtained by replacing L; by SL; for those with unobserved wage.
If H--~oo fast enough, the resulting simulated maximum likelihood (SML) estimator
and the ML estimator are asymptotically equivalent (Gourieroux and Monfort,
1993). Moreover, since SL; is differentiable,9 results of Bcersch-Supan and
Hajivassilijou ( 1993) suggest that SML- and ML-estimator yield similar results for
small H. We use H-20. Results with other values of H are quite similar.

3.2. I)"ata

We use two waves of the Socio-Economic Panel, drawn by the Netherlands Central
Bureau of Statistics: April 1984 and October 1987. We consider the age group 16-
30. Classification is based upon the survey question: "What is your major activ-
ity?". Disabled people, males in military service or working in the own household,

x Since the integral tu be calculated is une-dimensional, numerical computation would be a
feasible alternative, for example using a Gaussian quadrature formula. Simulated maximum
IikelihiwJ with many draws per ubserva[i~in however, is almost as efticient and easier to program.

" Note that this is due tu choosing ub10, i.e. by using a smcwth functiun g in (2). If g were
disamtinuous, the tunction SL(R) to be maximized would be diswntinuous in the parameters,
aimparable to Lerman and Manski (1981)'s frequency ba.ced simulated likelihood. This numerical-
ly complicates estimation and leads to worse small sample properties.
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and those with major activity "other", are removed from the sample. Some of the
unemployed and of those in education also have a part-time job. If their wage rate
is observed, it is taken into account in the estimation. On the other hand, for about
10! of those classified as employed (including the self-employed), wages could not
be computed. This is accounted for in estimation. It is assumed that, conditional on
labour market state, wage observability is random, so that missing wage informa-
tion for workers dces notlead to selection bias.

Classification results are mentioned in table 3. The number of unemployed
males in 1987 is quite low and casts some doubt upon the quality of the data. In
table 4, we present means of exogenous variables and hourly wage rates. The
average wage has increased substantially, particularly for females. The regional
unemployment rate (for all age groups) has fallen. The means of the other variables
have not changed much between the two years.

Table 3. Classification; Aae arouo 16-30

Males 1984 Malea 1987 Females 1984 Femalee 1987
Employed 705 816 582 734
Unemployed 151 84 136 110
Education 390 439 296 360
Houeewife 306 291
Total 1247 1339 1320 1495

Table 4. Sample means; Aae aroup 16-30

Hales
1984 1987

Femalea
1984 1987

MINW legal minimum wage
WAGE grosa hourly wage rate
number of observationa

DUNM dummy not married
NCHI number of children
DCH6 dummy child younger than 6
DNDU dummy not born in Netherlande
DURB degree of urbanisation
UNRT unemployment rate region
AGE age
DTEC dummy technical education
DECO dummy economic education
DMED dummy medical education
EDL education level

9.07 9.34 9.31
19.01 14.28 16.19
(812) (555) (741)
0.69 0.50 0.57
0.27 0.53 0.49
0.16 0.29 0.27
0.04 0.06 0.04
3.66 3.56 3.65
0.15 0.18 0.15

23.17 23.40 23.40
0.30 0.03 0.03
0.13 0.15 0.15
0.03 0.33 0.29
2.29 2.39 2.32

9.24
17.79
(655)
0.65
0.28
0.18
0.04
3.64
0.18

23.30
0.34
0.12
0.04
2.38

Exnlanation-
EDL ranges from 1(primary echool) to 5(university level), DTEC, DECO and
DMED refer to the type of education (reference group: General). Economic
includea administrative, medical includes nuraea, eocial workers, etc. URa
ranges from 1(country) to 6(big city). AGE ia in yeara. UNRT ie the rate
of registered unemployment on provincial level, for males and femalee
jointly.

3.3. Estimation Results

Estimation results are mentioned in tables 5 through 8. To identify the effects of
wage and minimum wage, some variables in the wage equation had to be omitted
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from the state equations. We chose all variables pertaining to education type and
level. The first column in each table refers to the model which dces not allow for
wage rate endogeneity. The second and third column refer to the estimates which
allow for wage rate endogeneity in the state equations. These two only differ with
respect to the chosen smoothing parame[er ub: We use ub-0.05 and ub-0.10. The
differences between these two sets of estimates are quite small. The ub-0.05
estimates are somewhat better in terms of likelihood then the ub-0.10 ones.to
For males and females and in both years, wage rate exogeneity is strongly rejected
by a likelihood ratio test. Some of the correlation ccefficients between errors in the
state equations and the error in the wage equation are quite large.

Discussing the results, we focus on the role of wages and minimum wages
in the state equations. What we found qttite reassuring is that the estimates of the
shift parameter r are largely in accordance with our expectations. log r reflects the
relative difference between the relevant minimum wage and the legal minimum
wage. There is no a priori guarantee however that r would be positive or small;
estimates of r are purely based upon the state equations and not upon any observed
information on relevant minimum wages. For the 1984 wave, the estimated
difference is between 4 and 5!, for males as well as females." This corresponds
to the notion that relevant minimum wages may also be determined by collective
bargaining agreements, containing minimum wages which exceed the legal mini-
mum. In 1987, the estimated difference for females is 5.4~, while for males, it is
much larger (15.2~). Again however, since we only look at young people, this is
not so strange in view of the differences between minimum wages in CAO-s and
the legal minimum for young workers (cf. table 2).

For the minimum wage effect on labour market state probabilities, we must
look at the ccefficients of g(log(WI(~M))) in the sta[e equations. Without exception,
we find a positive effect on the probability of unemployment, significant in I1 out
of 12 models. This suggests that a wage smaller than the relevant minimum
increases the probability of unemployment compared to that of employment. The
effect on education is also positive. For fetnales, it is significant at the 5 ! level.
For males, significance levels are somewhat lower. This suggests that a higher
minimum wage leads to an increase in school enrolment. This is in agreement with
predictions of Welch ( 1976) and Ehrenberg and Marcus ( 1980). Finally, minimum
wages hardly affect the choice between paid employment and working in the own
household for females in 1984, whereas they do have a significant impact in 1987.
The effect itt 1987 might be explained as a discouraged worker effect ( females with
too low productivity do not search for a job because the chances of finding one are
small), but it is not clear why this should play a role in 1987 and not in 1984.

~o We tried to estimate ub with the other parameters. This lead to even smaller estimates of

ub (sometimes tending to 0). It hardly affected estimate.e of the other parameters.

'~ An exception is the tirst estimate for females in 1984. Also in terms of the other
parameters of amcern, these results seem quite out of line with the other results. Because the no

endogeneity assumptiun is rejectec! anyhow, we do not pay much attention to this.
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Table 5. Eetimation reaults: Males 1984

wage equation:
conatant -26.612 -4.55
DNDU 0.036 0.38
UNRT -0.021 -4.18
log(AGE) 17.485 4.59
log(AGE)sqd -2.570 -4.17
DTEC -0.084 -2.71
DECO 0.033 0.79
OMED -0.063 -0.84
log(EDL) -0.593 -0.82
log(EDL)eqd 0.132 1.74
log(EDL)log(AGE) 0.192 0.81
eigma 0.379 47.18

state equations:
unemployment:
constant
DUNM
NCHI
DUNM
DURB
UNRT
log(AGE)
log(AGE)sqd
log W
9(lo9(W~(rM))
mu(UNE)

26.052 0.43
0.337 1.03
-0.028 -D.11
0.379 0.65
0.115 1.82
0.059 1.22

-16.747 -0.43
2.138 0.36
0.560 0.69
3.174 4.79
0

education:
constant
DUNM
NCHI
DUNM
DURB
UNRT
log(AGE)
log(AGE)sqd
log W
g(log(W~(rM)))
mu(EDU)

252.699 5.94
2.041 4.65

-3.108 -3.14
0.348 0.76
0.107 1.93
0.022 0.63

-156.649 -5.72
23.468 5.40
1.328 2.82
1.360 2.20
0

ub 0.05
log(r) 0.048 3.96

-30.199 -5.95
-0.002 -0.02
-0.020 -4.10
19.716 6.07
-2.915 -5.61
-0.060 -2.91
-0.049 -2.32
-0.064 -2.12
-1.043 -3.33
-0.048 -1.92
0.391 3.43
0.373 51.99

-157.041 -1.68
0.485 1.56
-0.083 -0.33
0.303 0.37
0.099 1.68

-0.066 -0.84
300.935 1.68
-14.873 -1.64
-5.503 -2.32
2.742 4.26
6.415 2.62

963.776 3.33
1.739 3.92

-2.234 -1.89
0.409 0.16
0.073 1.23
0.559 2.25

-611.024 -3.30
88.000 3.25
27.272 2.86
0.905 1.45

-26.539 -2.76

0.05
0.043 2.92

-30.470 -5.52
0.003 0.02
-0.021 -3.86
19.896 5.63
-2.944 -5.21
-0.060 -2.89
-0.049 -2.29
-0.064 -2.13
-1.073 -3.20
-0.051 -1.95
0.402 3.29
0.373 51.28

-154.749 -1.62
0.481 1.55
-0.084 -0.34
0.299 0.34
0.104 1.77
-0.070 -0.86
99.486 1.62
-14.676 -1.59
-5.367 -2.26
2.717 4.13
6.239 2.54

963.962 3.25
1.736 3.91

-2.218 -1.86
0.284 0.10
0.075 1.26
0.577 2.24

-611.058 -3.22
88.021 3.16
27.074 2.84
0.953 1.52

-26.344 -2.74

0.10
0.045 2.15

log likelihood -411.26 -359.48 -360.76
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Table 6. Eetimation results; Males 1987

wage equation:
constant -50.485 -10.74
DNDU -0.038 -0.69
UNRT -0.004 -0.69
log(AGE) 32.480 10.83
log(AGE)sqd -4.948 -10.40
DTEC -0.084 -2.66
DECO 0.008 0.23
DMED -0.111 -1.26
log(EDL) -1.761 -3.79
log(EDL)sqd 0.117 1.94
log(EDL)log(AGE) 0.585 3.94
sigma 0.335 85.69
etate equations:
unemployment:
conetant 61.067 0.94
DUNM 0.503 0.85
NCHI 0.105 0.29
DUNM 0.612 0.93
DURB 0.138 1.66
UNRT 0.147 1.91
log(AGE) -45.195 -1.08
log(AGE)sqd 7.391 1.14
log W 0.361 0.39
g(log(W~(rM)) 3.816 5.01
mu(UNE) 0

education:
constant
DUNM
NCHI
DUNM
DURB
UNRT
log(AGE)
log(AGE)sqd
log W
9(lo9(W~(rM)))
mu(EDU)

205.429 5.36
1.958 4.16

-0.909 -1.20
0.455 1.10
0.197 3.94
0.019 0.45

-126.485 -5.11
18.723 4.76
0.970 2.29
0.805 2.12
0

ub
log(r)

0.05
0.155 12.40

log likelihood -184.17

-51.336 -11.75
-0.047 -0.72
-0.004 -0.65
32.666 11.75
-4.917 -11.14
-0.139 -6.35
-0.075 -3.26
-0.104 -2.58
-1.122 -3.63
0.042 1.24
0.396 3.72
0.341 86.01

-9.956 -0.10
0.522 0.87
0.110 0.31
0.451 0.65
0.156 1.91
0.153 1.98
-0.700 -0.01
0.852 0.09
-1.220 -0.69
3.780 4.67
1.708 0.80

752.859 6.31
1.813 3.75

-0.764 -0.79
0.989 1.06
0.148 2.69
0.081 0.92

-468.207 -6.22
68.645 6.03
12.707 6.39
0.704 1.74

-12.896 -6.19
0.05
0.152 12.50

-139.69

-51.500 -10.82
-0.036 -0.50
-0.003 -0.59
32.810 10.81
-4.948 -10.25
-0.141 -6.16
-0.084 -3.55
-0.111 -2.66
-1.287 -4.03
0.032 0.94
0.456 4.16
0.343 83.99

-4.795 -0.05
0.521 0.87
0.107 0.30
0.461 0.66
0.153 1.88
0.153 1.95

-4.060 -0.06
1.373 0.14

-1.149 -0.68
3.857 4.78
1.609 0.77

727.536 6.29
1.817 3.76

-0.774 -0.80
0.843 0.86
0.148 2.70
0.076 0.89

-452.144 -6.20
66.233 5.99
12.264 6.39
0.716 1.69

-12.443 -6.17

0.10
0.154 10.01

-140.54
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Table 7. Estimation reaults; Females 1984

wage equation:
conetant -38.204 -8.36
DNDU -0.028 -0.43
UNRT -0.007 -1.33
log(AGE) 24.576 8.18
log(ACE)eqd -3.691 -7.49
DTEC -0.058 -0.88
DECO 0.098 2.71
DMED -0.022 -0.70
log(EDL) -0.494 -0.73
log(EDL)sqd 0.190 2.54
log(EDL)log(AG) 0.147 0.65
eigma 0.287 40.48

-41.482 -9.15
-0.057 -0.91
-0.010 -1.94
26.696 9.21
-4.019 -8.67
-0.148 -3.75
-0.068 -2.84
-0.075 -3.70
-0.766 -2.82
-0.012 -0.35
0.293 3.05
0.316 32.96

etate equations:
unemployment:
constant 134.531 2.07
DUNM 0.774 2.20
NCHI 0.522 2.41
DUNM 1.177 2.97
DURB 0.103 1.71
UNRT 0.129 3.28
log(AGE) -88.606 -2.12
log(AGE)eqd 14.047 2.17
DCH6 1.207 3.00
log W -0.335 -0.29
g(log(W~(rM)) 0.997 1.42
mu(UNE) 0

education:
constant 262.270 4.72
DUNM 2.052 3.82
NCHI -0.202 -0.14
DUNM 0.326 0.62
DURB 0.165 2.70
UNRT 0.013 0.35
log(AGE) -165.940 -4.62
log(AGE)aqd 26.122 4.61
DCH6 -0.957 -0.33
log W -1.347 -1.40
g(log(W~(rM))) -0.119 -0.24
mu(EDU) 0

housewife:
constant 138.891 2.42
DUNM -3.558 -6.29
NCHI 0.507 2.86
DUNM 0.275 0.66
DURB -0.001 -0.01
UNRT 0.108 2.68
log(AGE) -87.501 -2.42
log(AGE)eqd 13.493 2.41
DCH6 2.183 6.73
log W -0.286 -0.37
g(log(W~(rM)) -0.010 -0.02
mu(HSW) 0

ub 0.05
log(r) 0.206 4.02

21.431 0.20
0.850 2.28
0.480 2.10
0.899 1.49
0.086 1.41
0.096 1.77

-16.732 -0.25
3.463 0.34
1.312 3.15

-3.282 -1.60
2.408 3.25
5.488 2.54

1059.394 4.92
1.636 2.89
0.532 0.39
1.453 1.29
0.085 1.23
0.177 1.82

-671.900 -4.91
100.931 4.90
-2.024 -0.70
17.957 3.97
1.748 2.83

-17.856 -3.71

-130.346 -1.10
-3.576 -6.21
0.447 2.32
-0.039 -0.06
-0.016 -0.24
0.045 0.77
83.861 1.11
-11.993 -1.05
2.471 6.58
-6.623 -2.84
0.240 0.38
8.690 3.62

0.05
0.041 3.32

-42.734 -9.13
-0.047 -0.68
-0.007 -1.12
27.465 9.15
-4.141 -8.61
-0.139 -3.07
-0.069 -2.82
-0.076 -3.52
-0.759 -2.64
-0.015 -0.45
0.293 2.85
0.313 32.83

-4.314 -0.04
0.788 2.17
0.481 2.13
0.946 1.51
0.090 1.50
0.112 2.04
-0.365 -0.01
0.945 0.09
1.327 3.22

-3.640 -1.68
2.122 2.77
5.758 2.47

1076.683 4.64
1.611 2.85
0.561 0.41
1.277 1.03
0.090 1.30
0.130 1.16

-682.449 -4.63
102.618 4.64
-2.061 -0.71
17.933 3.68
1.639 2.60

-17.848 -3.47

-137.559 -1.10
-3.568 -6.19
0.452 2.34
0.024 0.04

-0.013 -0.20
0.067 1.09

88.216 1.11
-12.696 -1.06

2.466 6.55
-6.578 -2.66
0.270 0.42
8.711 3.37

0.10
0.051 2.42

log likelihood -586.76 -545.12 -546.28
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Table 8. Estimation results; Females 1987

wage equation:
conetant -53.066 -9.65
DNDU -0.012 -0.16
UNRT -0.006 -0.90
log(AGE) 34.242 9.64
log(AGE)aqd -5.255 -9.20
DTEC -0.309 -5.60
DECO -0.019 -0.47
DMED -0.115 -3.78
log(EDL) -0.630 -1.06
log(EDL)eqd 0.024 0.32
log(EDL)log(AGE) 0.268 1.38
sigma 0.351 61.87

-54.239 -10.19
-0.002 -0.03
-0.011 -1.57
34.901 10.23
-5.326 -9.77
-0.081 -1.95
-0.075 -3.00
-0.083 -3.28
-0.894 -2.66
0.057 1.51
0.301 2.58
0.347 68.13

etate equationa:
unemployment:
conetant 54.015 0.78
DUNH 0:.680 1.79
NCHI 0.285 1.01
DUNM 0.496 0.84
DURB 0.081 1.16
UNRT 0.215 3.67
log(AGE) -36.351 -0.82
log(AGE)sqd 5.304 0.78
DCH6 1.634 2.81
log w 0.243 0.22
g(log(W~(rM)) 2.980 3.50
mu(UNE) 0

education:
conatant 208.400 4.42
DUNM 2.063 2.95
NCHI 1.035 2.35
DUNM 0.542 0.94
DURB 0.221 3.83
UNRT 0.120 2.55
log(AGE) -128.847 -4.17
log(AGE)eqd 18.867 3.77
DCH6 -2.518 -1.96
log W 1.251 2.57
g(log(W~(rM))) 1.968 4.20
mu(EDU) 0

houaewife:
conatant -121.692 -1.77
DUNM -3.142 -4.97
NCHI 0.512 3.14
DUNM -0.421 -0.66
DURB -0.090 -1.49
UNRT 0.074 1.47
log(AGE) 76.363 1.77
log(AGE)aqd -12.241 -1.84
DCH6 2.025 5.82
log W -0.015 -0.02
g(log(W~(rM)) 2.190 3.97
mu(HSW) 0

ub 0.05
log(r) 0.061 6.49

32.218 0.29
0.715 2.06
0.354 1.30
0.607 1.10
0.075 1.15
0.195 3.30

-22.018 -0.31
3.242 0.30
1.324 2.43

-0.598 -0.30
2.435 2.97
1.246 0.58

930.105 3.73
1.836 2.55
1.630 3.52
0.633 0.47
0.186 3.13
0.274 2.28

-587.144 -3.70
87.404 3.63
-3.390 -2.60
15.623 3.55
2.250 4.82

-14.693 -3.26

-434.080 -3.07
-3.127 -5.02
0.580 3.65
-0.473 -0.60
-0.097 -1.64
-0.006 -0.08
276.035 3.07
-42.330 -3.10

1.763 5.63
-6.099 -2.57
1.594 2.76
7.424 2.96

0.05
0.054 5.35

-54.439 -10.04
-0.019 -0.23
-0.012 -1.58
35.047 10.08
-5.351 -9.62
-0.084 -2.05
-0.072 -2.93
-0.081 -3.18
-0.929 -2.75
0.047 1.30
0.315 2.68
0.343 67.78

20.408 0.18
0.705 2.06
0.360 1.32
0.541 0.93
0.075 1.16
0.191 3.17

-14.462 -0.20
2.096 0.19
1.308 2.41
-0.788 -0.38
2.460 2.87
1.539 0.70

954.284 3.66
1.824 2.54
1.658 3.61
0.878 0.66
0.185 3.12
0.286 2.22

-602.710 -3.62
89.763 3.56
-3.466 -2.67
16.079 3.49
2.239 4.68

-15.086 -3.20

-439.075 -3.03
-3.130 -5.03
0.580 3.65
-0.611 -0.77
-0.098 -1.67
-0.011 -0.14
279.306 3.04
-42.831 -3.06

1.764 5.65
-6.182 -2.55
1.595 2.74
7.543 2.93

0.10
0.054 3.32

log likelihood -579.94 -553.85 -554.76
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Wage effects, ceteris paribus on g(log(WI(rM))), are less unambiguous. If
potential earnings increase, the unemployment probability decreases. The effect is
only signifirant for females in 19R4, however. In 1987, lhe effecl is quitc small.
Higher Ixttential carnings lead to higher probabilities of school cnrolment. Again,
significance levels are higher for females than for males. This effect may suggest
that there are increasing returns to schooling. It may also be related to time
persistent unobserved heterogeneity which affects both the education level and
current school enrolment, however.'-

The results can be used in a microsimulation to estitnate elasticities of
employment, unemployment and school enrolment with respect to the relevant
minimum wages. See table 9. We find substantial and significant negative elastic-
ities of employment, particularly for the youngest age group. The effects are large
compared to those in Brown et al. (1982), and in the same range as those in Bazen
and Martin (1991). Correspondingly, we find even larger positive elasticities of
unemployment. The estimates are less accurate, however. In particular, the one for
females in 1987 is insignificant at the 5 percent level. The very large value for
males in 1987 is probably due to the small number of unemployed males in the
data for this year. Elasticities of school enrolment are negligible and insignificant
for males, but substantial and significantly positive for females. The elasticity of
being a housewife is insignificant and changes sign.

Table 9 Eatimatea of minimum waae elasticitiea
(standard errors in parenthesea)

Employment
age group 16-23
tJnemployment
School enrolment
Housewife

4. CONCLUSIONS

Malee Femalee
1984 1987 1984 1987

-0.34 (0.07) -0.35 (0.07) -0.41 (0.10) -0.46 (0.08)
-0.59 (0.13) -0.51 (0.14) -0.54 (0.13) -0.59 (0.10)
1.52 (0.29) 2.63 (0.38) 1.38 (0.45) 1.12 (0.58)

-0.01 (0.12) 0.03 (0.11) 0.34 (0.15) 0.35 (0.13)
-0.18 (0.16) 0.25 (0.18)

We have looked at macro and micro evidence of employment and unemployment
effects of minimum wages. The macro analysis did not lead to unambiguous
results. The main reason seems to be a lack of independent variation in minimum
wage regulations, and the short length of the time series that we could use.
Micro-econometric evidence suggests that youth minimum wages substantially
affect employment probabilities of young workers. The effects are stable over time.
We also find a strong positive effect on unemployment, and, for males, a positive
effect on school enrolment. In sharp contrast with, for example, recent findings of

12 3ince education is excluded from the state equations, the effect through potential
earnings may pick up an education effect. It might he useful to acuwnt tirr endogeneity of the
education level as well, but appropriate instruments are hard to find.
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Card (1992), all these findings are in accordance with standard economic theory.
More thorough checks on the robustness of these results seem necessary before
definite conclusions can be drawn. Still, the models we have considered lead to
satisfactory and sensible results. In particular, we find that the relevant minimum is
somewhat higher than the legal minimum, which can be explained by minimum
wage scales in collective bargaining agreements.

The micro-analysis dces not take account of substitution effects and
macro-economic effects. Attention in the macro-analysis has been focused on the
relative labour market position of youth. An improvement of their employment
probabilities can mean two things. Either the total number of jobs increases, or
adult workers are substituted by young workers. The former is the case if capital is
substituted by youth labour, or if, because of lower wage costs, output increases.
But even if output remains the same and capital substitution between capital and
labour dces not take place, substitution of adult workers by young workers will
increase total employment, since, on average, young workers have lower produc-
tivity. More workers must thus be hired to obtain the same output. Calculations of
the Central Planning Bureau (CPB (1988)) suggest that in this case total employ-
ment growth would be about one third of youth employment growth.

In 1987, a policy measure was accepted that reduces the wage costs of
hiring long-term unemployed. De Koning and Gelderblom (1990) study the extent
to which this leads to substitution of other workers, or to employment growth.
They find that in about 804b of all cases, substitution takes place. Only in the
remaining 204fi, new jobs are created, mainly by reorganising work or by lowering
the output price and increasing output. Although minimum wages are not the issue
here, the study provides some idea for the magnitude of substitution effects.
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APPENDII: Regression Results

In thia appendix we preeent some regreeaion reeults baeed upon annual data
from 1974 until 1988 (cf. figurea 2,3,4,5). Employment and unemployment
data are taken from Salverda (1992). Other experimente with data from SZW
(1985, 1987, 1991a), covering alightly different age groupe and a somewhat
ehorter time period, lead to aimilar results. Absolute t-valuea are
presented in parenthesea.

Relative vouth emnlovment

log(RYE)-4.39t0.89 log(RYE).i-0.96 log(RYLS).ii0.034 log(RMW20).~-0.013 YEAR
(2.7)(4.1) (2.5) (0.6) (2.4)

Here RYE ie relative youth employment (employment age 14-24 ae a share of
employment age 14-64), RYLS ie relative youth labour supply, RMW20 is the
real minimum wage at age 20, and YEAR is the trend term. RYLS is eignifi-
cant with the wrong sign. Results are sensitive with respect to the chosen
specification. The implausible negative sign of RYLS.~ and the poeitive sign
of the minimum wage effect remain, although their significance levels vary.

Ueing Lhe data in figure 3, in which youth employment hae been
partitioned into four categories, we have reestimated the youth employment
equation for the four groupa of young people, using SUR (cf. Judge et al.,
1988). We impoaed the restriction that all alope coefficienta are the same
for each of the four groupe. Only the constant ie allowed to vary. The
result ie ae followa.

log(RYE)-const ~1.15 log(RYE)-i-0.33 log(RYLS).it0.014 log(RMW).~t0.001 YEAR
(9.3) (2.3) (0.55) (0.4)

RMW denotes the real minimum wage for the average age in the correaponding
age gender category. Results are again quite unsatiefactory, with the
lagged employment coefficient exceeding 1, and appear to be quite eensitive
with respect to choaen time period.

Relative vouth unemalovment

log(RYU)--2.63t0.74 log(RYU).~t0.92 log(RYLS)t0.06 log(RMW20).~t0.004 YEAR
(1.5) (4.1) (2.0) (0.7) (0.7)

RYU denotes relative youth unemployment. We include current labour supply,
because a change in labour supply will immediately affect unemployment. The
parametere have the expected signs, but eignificance levele are low.
Including lagged labour aupply instead of current labour supply, or
deleting the trend, does not affect the minimum wage effect.

The SUR result for the four youth categories is

log(RYU)-const t 0.75 log(RYU).~ t 0.39 log(RYLS) f 0.097 log(RMW).~
(21.5) (7.0) (2.9)

All slope parametera are now aignificant with the expected sign. If a
linear trend ia included however, both the trend and the minimum wage
become insignificant. The eatimate of the long run minimum wage elasticity
of unemployment is 0.4. Results for the eeparate categoriea yield long run
elasticities 0.8 (males, age 14-18), -0.16 (malea, 19-24, ineignificant),
2.0 (femalea, 14-18) and 0.5 (females, 19-24, inaignificant).

~' The restriction that slope coefticients are equal across the four categories is rejected at the
5q6 level. If this restrictiun is nut im)x~seJ, re.~ults make jus( ~.c litde sense.
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Youth ( age 16-22):
log(RAWY)-1.45t0.23 log(RAWY)-~t0.39 log(RNW20) -0.09 log(UNRY).~t0.004 YEAR

(4.0) (2.1) (4.7) (0.5) (2.3)

R-aquared-0.97;

Adulta (aqe 23-64):

log(RAWA)-2.92-0.15 log(RAWA).~t0.45 log(RHWA) -0.28 log(UNRA).it0.004 YEAR
(5.8)(0.8) (4.3) (2.6) (3.3)

R-squared-0.90

Explanation:
RAWY, RAWA: real average wage index youth, adults (1980~100, cf. figure 5)
RNW19, RNWA: real minimum wage index youth (age 19), adults (1980-100)
UNRY, UNRA: unemployment rate youth, adults
YEAR: time trend

The unemployment rates were conetructed ueing the data in figure 2. The
effect of the unemployment rate ie inaignificant for youth, and eignifi-
cantly negative for adults. For youth as well as adulta, the effect of the
minimum wage ie siqnificantly positive. Including the current minimum wage
yielde better results than the lagged minimum wage. Dynamics in the adulta
wage equation aeem somewhat messed up. The estimates for adults are
senaitive with reapect to changea in the specification, perhaps due to the
lack of variation in the real minimum wage.

Emnlovment, unemalovment and waoee
The employment and unemployment equatione can be reestimated with the real
minimum wage replaced by the average wage (RWY~average wage youth~averaqe
wage adulte), with the following reaulte.

log(RYE)-4.44t0.B7 log(RYE).~-1.02 log(RYLS)-it0.099 log(RWY).~-0.015 YEAR
(2.9)(4.2) (2.7) (0.9) (2.5)

log(RYU)--2.16t0.70 log(RYU).~t0.56 log(RYLS).~t0.32 log(RWY)-~
(5.4)(7.6) (4.4) (1.9)

The results larqely correapond to those in section 2.1: Those for the
employment equation are quite uneatiefactory, with labour eupply entering
significantly with the wrong eign. The wage ratio enters ineignificantly
with the wrong eign. The unemployment equation makea more sense. The trend
term had a t-value of -0.6 and hae been omitted. Adding the trend reduces
the estimated long run wage elasticity of unemployment from 1.9 into 1.1.
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1~'ir~. 1: Y'outtz arLd adutts real ~ninimum wages
(deflated witia consumer price index, 1980- 100)
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