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Foreword

One of the most challenging and at the same time still controversial
topics in labor economics is the effect of the minimum wage on labor
market outcomes. This research memorandum was presented at a
workshop organized by OCFEB and the Tinbergen Institute in April
2000. The focus was on recent developments in the analysis of the
minimum wage. A mix of theory and empirical papers were presented at
this workshop. The theory papers show that frictionless Walrasian
models are not able to explain the stylized facts. Instead, we need modern
economic theories which deal with imperfect information and other
market imperfections to derive novel insights into these effects. The
empirical papers show how a careful empirical analysis can shed new
lights on the magnitudes of the effects. Below we give a short overview
of all the papers that were presented at the workshop.

The Research Memorandum 0004 by Sonia Pereira (University
College London), "The impact of minimum wages on youth employment
in Portugal”, is about a natural experiment in Portugal. From January 1,
1987, the legal minimum wage for workers aged 18 and 19 in Portugal
was raised to the full adult rate, generating a 49.3% increase between
1986 and 1987 in the legal minimum wage for this age group. This shock
is used to evaluate the impact of the minimum wage change on
teenagers' employment. Her conclusion is that the rise in the minimum
wage significantly reduced employment.

The Research Memorandum 0005 of Chris Flinn (New York

University), "Interpreting minimum wage effects on wage distributions: a



cautionary tale", argues that welfare effects of minimum wage effects
can only be drawn by using empirical evidence on employment changes,
the wage distribution and a formal model in which welfare can be
defined in a meaningful and rigorous way. Flinn shows that negative
employment effects by itself do not tell us much about the aggregate
welfare effects of the minimum wage.

The Research Memorandum 0006 of Francis Kramarz and Thomas
Philippon (University of Paris I, CREST, and MIT respectively), "The
impact of differential payroll tax subsidies on minimum wage
employment", uses changes in compensation costs and minimum wages,
to get observations of up- and down- variation in real minimum wages.
They get up-and down-movements in minimum wages in the US, with
differentiation by state, and in France an equivalent-minimum is defined,
which normalizes on the compensation cost in a base year and looks at
variations in the underlying minimum and payroll taxes to get up- and
down-variation in the equivalent minimum in France. They find no
significant effects in the United States but strong and significant effects
in France.

In the Research Memorandum 0007 by Pieter Gautier and Coen Teulings
(Erasmus University Rotterdam, Tinbergen Institute, OCFEB), "A large
piece of a small pie: minimum wages and unemployment benefits in an
assignment model with search frictions”, an assignment model with
search frictions is offered that is consistent with the following stylized
facts: a spike at the minimum wage, compression of wage differentials at
a large interval above the minimum wage and small employment losses.

The introduction of a minimum wage in their model makes some matches



at the lower segments no longer profitable. In addition it leads to a
redistribution of rents from firms to low skilled workers. A minimum
wage fulfills a potential useful role in this model in the sense that it
prevents low skilled workers from accepting jobs for which they are ill
suited.

Finally, Research Memorandum 0002 by Gerard van den Berg (Free
University Amsterdam, Tinbergen Institute, CEPR, OCFEB), "Multiple
equilibria and minimum wages in labor markets with informational
frictions and heterogeneous production technologies”, discusses an
equilibrium search model in which imposition of a minimum wage
affects wages even though, after imposition, the lowest wage in the
market is strictly larger than the minimum wage and there is no spike, so
that it seems that the minimum wage is irrelevant. The minimum wage
effects are a consequence of the fact that the model has multiple
equilibria. This, in turn, is because the reservation wage of the
unemployed and the lowest production technology in use affect each
other. He shows that multiplicity is an empirically relevant phenomenon,
using data from Denmark and the United States. A minimum wage policy

can be fruitfully applied to single out the desirable equilibrium.

Gerard J. van den Berg
Pieter A. Gautier



1 Introduction

It is often tempting to attempt to infer the welfare effects of actual min-
imum wage changes from empirical observations on pre- and post-change
employment and unemployment levels and wage or earnings distributions.
For example, minimum wage increases are often explicitly or implicitly taken
to be beneficial for the impacted population if reductions in group employ-
ment rates are found to be small or positive. As another example, although
a very small percentage of U.S. workers are paid the minimum wage, larger
impacts on welfare on the general population are often taken to result from
a sort of “ripple” effect from the bottom up, which in terms of the wage
distribution itself is often referred to as spillover. Empirical evidence that
demonstrates a change in the shape of the wage distribution above the min-
imum wage is often interpreted as resulting from these spillover effects, and
by their very nature these are assumed to be beneficial for individuals on
the supply side of the market.

In this paper we shall rigorously attempt to define, characterize, and
explain the phenomenon of spillover. To accomplish this task, we will utilize
a simple model of search and bargaining in a stationary environment. While
the model is admittedly highly stylized, in a companion paper (Flinn 1999)
we show that it can be estimated using Current Population Survey (CPS)
data and fits observed wage and unemployment duration distributions quite
well. Thus the model at a minimum provides a parsimonious and readily
interpretable view of the labor market as it is reflected in CPS data, and
for this reason can be given some credibility. The model is readily adapted
to allow for the existence of binding minimum wages rates. The equilibrium
which results from the imposition of a minimum wage [or an increase in value
of an already binding minimum wage] is roughly in accordance with empirical
work on this subject based on disaggregated data. In particular, a few of the
implications of the model are: (1) the existence of a probability mass at the
minimum wage m with an absolutely continuous distribution to the right of
m; (2) decreases in employment rates with increases in the minimum wage;
and (3) the possible existence of spillover effects in response to a change
in the minimum wage rate. Using the model, we will rigorously define a
particular welfare measure as well as “spillovers.”! We show that welfare in
the population can increase even though employment rates decrease and with

! The definition of spillover we will utilize turns out to be identical to how the notion is
defined in Assumption 1 of Dinardo et al (1996). While they utilize this assumption in per-
forming a statistical decomposition of probability density functions, we will be interested
in using the definition to formulate a nonparametric test for the existence of spillovers.



or without “spillovers” in the wage distribution. Conversely, spillover effects
of minimum wage changes do not indicate that the change was necessarily
welfare-enhancing. The main point to which we want to draw attention is
that the welfare effects of minimum wage changes can only be inferred by
using empirical evidence on employment rates, wage distributions, and a
formal model within which welfare can be rigorously defined and evaluated.

We will not be directly concerned with the impacts of minimum wage
levels on unemployment or employment levels in this paper. Instead, we
will use our model to attempt to understand the impact of minimum wage
levels on accepted wage offer distributions, both in terms of truncation and
shape-changing. Several authors have attempted to adapt standard econo-
metric models for truncated and limited dependent variables to incorporate
minimum wages into standard wage function estimation schemes. Some of
the more important research efforts in this area include Meyer and Wise
(1983a,1983b), Dinardo et al (1996), and Dickens et al (1997). Meyer and
Wise estimated a model of minimum wage effects using individual-level data
which allowed them to infer what the wage distribution and employment
level would have been in the absence of a minimum wage. The basic idea
behind the econometric specification is to assume the form of the wage dis-
tribution in the absence of a minimum wage, and then to allow the minimum
wage to alter this distribution by essentially aggregating probability mass
around the minimum wage to that exact value. This results in a wage dis-
tribution which has a continuous and discrete component to it. While their
model specification has been criticized by a number of researchers [e.g., Card
and Krueger (pp.232-236) and Dickens et al. (1997)], primarily for relying on
functional form assumptions for identification and for choosing a parameter-
ization which rules out the possibility of employment increases in response
to a minimum wage increase, it remains one of the better econometric at-
tempts to identify minimum wage effects using individual-level data in the
literature.? From our perspective, the main weakness of their model is the
arbitrary specification of the manner in which a minimum wage “distorts”
the preexisting distribution wage distribution. In the model developed here
and in our companion paper (Flinn 1999), optimizing behavior by searchers
and firms determines the nature of this “distortion,” and it is roughly con-
sistent both with the Meyer and Wise econometric specification and with
the empirical evidence cited in Card and Krueger.

The Dickens et al paper attempts to compare wage distributions before
and after changes in the minimum wage in order to infer employment effects.

?For another good example, see Heckman and Sedlacek (1981).



To estimate employment impacts, they replace the Meyer and Wise identifi-
cation condition that the minimum wage has no impact on the distribution
of wages immediately above it with the condition that it has no impact
on the wage distribution above some value x > m. While this assumption
seems reasonable on the face of it, it will not in general be valid within
the simple equilibrium framework developed here. In addition, as we have
argued above, the ultimate goal of empirical wage research should probably
be directed to determining welfare rather than employment impacts.

The focus of the Dinardo et al paper is on assessing the impacts of mini-
mum wages and other institutional features of the labor market on wage and
distributions. To perform their semiparametric statistical analysis, they are
forced to make a number of rather controversial assumptions regarding the
manner in which minimum wage changes impact both the wage distribution
and employment rates. The wage distributions they fit also have the un-
fortunate characteristic of being everywhere continuous, which rules out the
spike at the minimum which is clearly observable in U.S. data, particularly
for young and female dependent workers. While the goal of the analysis is
to determine the impact of various institutional features of the labor market
[one of which is the minimum wage] on the increasing levels of wage inequal-
ity observed over the past two decades in the U.S., the paper does not take
a clear position on whether or not such increasing inequality is good or bad.
The model in this paper and some of the examples presented make it clear
that “cross-sectional’ inequality may indeed be a good thing.

The plan of the paper is as follows. In Section 2 we develop a bargaining
model in a continuous-time search environment both in the absence and in
the presence of a binding minimum wage. Section 3 contains a discussion
of one measure of population welfare and its relation to the minimum wage
level. We also provide results and examples illustrating the impact of mini-
mum wages on the wage distribution and the relationship between changes
in welfare levels and wage distributions. Section 4 contains a small empir-
ical exercise in which we look at changes in the wage distribution of 16-24
year old workers between March 1997 and March 1998; between these two
dates the minimum wage changed from $4.75 to $5.15 an hour [in September
1997]. Using a matched subsample of these individuals, we provide some de-
scriptive evidence on the impact of minimum wage changes on labor market
and wage mobility at the disaggregated level. In Section 5 we simulate our
behavioral model in order to demonstrate some of the theoretical results
obtained in Section 3 and as an aid in interpreting the empirical evidence
in Section 4. Section 5 contains a brief conclusion.



2 Labor Market Search with Bargaining

In this section we describe the behavioral model of labor market search with
matching and bargaining. The model is formulated in continuous time and
assumes stationarity of the labor market environment. In the first subsection
we derive the decision rules for terminating search and for dividing the match
value between worker and firm in the absence of minimum wages. These
results are relatively well-known, and are mainly presented to set ideas and
for purposes of comparison with the case in which a binding minimum wage
is present, which is analyzed in the following subsection.

Throughout we assume that there exists an invariant, technologically-
determined distribution of worker-firm productivity levels which is given by
G(0). When a potential employee and a firm meet, which happens at rate
A, the productive value of the match () is immediately observed by both
the applicant and the firm. At this point a division of the match value is
proposed using a Nash bargaining framework. The searcher’s instantaneous
discount rate is given by p > 0. The rate of (exogenous) termination of
employment contracts is n > 0. While unemployed individuals search, their
instantaneous utility is given by b, which can assume positive or negative
values. For simplicity, we assume that employed individuals do not receive
alternative offers of employment, i.e., there is no on-the-job search. It is
straightforward to adapt the current framework to that case, however.

2.1 Labor Market Decisions without Minimum Wages

We assume that the only factor of production is labor, and that total output
of the firm is simply the sum of the productivity levels of all of its employees.
Then if the firm “passes” on the applicant - that is, does not make an
employment offer - its “disagreement” outcome is 0 [it earns no revenue but
makes no wage payment|. The applicant’s disagreement value is the value of
continued search, which we denote V,,. For any given value of V,, there exists
a corresponding critical “match” value 8* = pV,, (p is the instantaneous
discount rate), which has the property that all matches with values at least
as great as 6* will result in employment while all those matches of lower
value will not. For any 6 > 6*, the wage offer is given by

(1)

(o, Vi) =argmx o) ~ vl [ 25]

p+mn

where without loss of generality it has been assumed that the firm shares
the employee’s effective rate of discount, p + 7.



The value of employment at a wage of w is easily determined. Consider
an infinitesimally small period of time At. Over this “period,” either the
individual will continue to be employed at wage w or will lose their job,
which occurs at rate 1. Then

Vi) = T+ Ty AV + (L= nA0 Vi(w)] + 20, (2
where the term (1 + pAt)~! is an “infinitesimal” discount factor associated
with the small interval At, nAt is the approximate probability of being
terminated from one’s current employment by the end of At, and o(At) is a
term which has the property that lima¢—o(o(At)/At) = 0. Note that the first
term on the right hand side of [2] is the value of the wage payment over the
interval, which is the total payment wAt multiplied by the “instantaneous”
discount factor [think of the payment as being received at the end of the

interval At]. After collecting terms and taking the limit of [2] as At — 0,
we have

w+nV,
ptmn
We now substitute [3] into [1] so as to simplify the problem as follows:

Velw)— Ve = LED g
p+n
w— pVy,

p+mn

Ve(w) (3)

)

so that we get the well-know expression
w(0,V,) = argmax [w— pV,]*[0 —w]' @
= af+(1—a)pV,.

We can now move onto computing the value of nonemployment. Using
the same setup as above for defining the value of employment, we begin with
the At—period formulation which is

bAt 1 :
ST AL 1 +[)At{mt / max([Vy,, Ve(w(9, Vo)) dG(0)
o(At)

+(1 = XAV, } +

1+ pAt’

where AAt is the approximate probability of encountering one potential
employer over the interval. Rearranging and taking limits, we have

PV =X / | Ve(w(0,Vi) = Vi dG).



Since

Vo(w(®,V) = ald + (1 —a)pV, +nV,

p+n
ab —apVy,
= —+ 1V,
p+mn
we have 9 v
Vo(w(0,Vy)) — V,, = 207,
p+mn
Then the final (implicit) expression for the value of search is
a\
PV =b+ —— 0 — pV,] dG(0). 4
o | - pvilace @

Note that this expression is identical to the expression for the reservation
value in a model with no bargaining when 6 is the payment to the individual
except for the presence of the factor . This is not unexpected, since when
« = 1, the entire match value is transferred to the worker, and thus search
over 6 is the same as search over w.

Now we can summarize the important properties of the model. The
critical “match” value 6* is equal to pV},, which is defined by [4]. Since at this
match value the wage payment is equal to w* = w(0*,V},) = af*+(1—a)0* =
0*, the reservation wage is identical to the reservation match value. The
probability that a random encounter generates an acceptable match is given
by G(6*), where G denotes the survivor function, 1 —G. The rate of leaving
unemployment is AG(6*). As we can see from [4], since #* is a decreasing
function of «, rates of unemployment are higher when searchers have more
bargaining power.

The observed wage density is a simple mapping from the matching den-
sity. Since

w(0,V,) = afd+(1—a)b”
~ w—(1—a)f”

= 9(11), Vn) = T,

then the density function of observed wages is given by

To illustrate the structure of the model both with and without binding
minimum wages, it may be useful to provide an examples. We set the rate



of arrival of offers (A) to the value .5 (so that job contacts occur every 2
“periods” on average), the rate of job dissolutions (7) is set to .02 (so that the
average length of a job is 50 periods), p is set to .01, and the instantaneous
return from search (b) is set to -1. The firm-searcher matching distribution is
assumed to be uniform with support [0, 10]. We will compute the equilibrium
wage distribution for values of « in the set {.25,.50,.75,1.00}.

Figure 1.a plots the uniform p.d.f. which represents ¢g(#) in this case.
Figure 1.b plots the mapping from draws of 6 into wage offers under the
four alternative values of «, that is wa (0, V,(a)) = af + (1 — a)pV,(a).
Note that « effects the equilibrium mapping both directly through the slope
and indirectly through the disagreement point pV,,(«). Figures 1.c-f plot the
equilibrium wage p.d.f.s for the four a values. Increasing « in the uniform
case simply results in increases in the lower and upper bound of the support
of the equilibrium wage distribution, which is itself uniform. Since increases
in « result in increases in the value of search, it is interesting to note that in
this case an increasing mean wage and an increasing dispersion in the wage
distribution are associated with higher values of search.

2.2 Labor Market Decisions in the Presence of Minimum
Wages

Now consider the case in which the interactions between applicants and
firms are constrained by the presence of a minimum wage. The minimum
wage, m, is set by the government and is assumed to apply to all potential
matches. We assume that the only compensation provided by the firm is the
wage. Thus there are no other forms of compensation the firm can adjust
so as to “undo” the minimum wage payment requirement.

We impose the minimum wage in the framework established in the pre-
vious section. As should be clear, any m < 6* has no effect on the behavior
of applicants or firms and thus would be a meaningless constraint. Thus we
consider only the effects of an imposition of m > 6*.

Recall that the expected value of the match from the point of view of the
firm is proportional to (f —w). Firms cannot earn positive profits on matches
which have a value less than m. Since m > 6*, an immediate implication
of the imposition of the minimum wage is that fewer contacts will result in
jobs - the standard employment effect.

In terms of wage payments, the minimum wage acts solely as a side
constraint on the Nash bargaining problem. Formally, the revised problem



is given by

-«
w(#, Vi) = argmax [Ve(w) — Vp]® {O—W] :

p+mn

where the only difference from [1] is the restriction w > m. The effect on
the solution is relatively intuitive. Under the “constrained” Nash bargaining
problem, there will exist a value of search which we denote V;,(m) [Note that
this value is not equal to the V,, which we defined in the unconstrained prob-
lem - it will be defined below]. If we ignore the minimum wage constraint
in determining the wage payment given a match value of 8 and the search
value V,,(m), we get

w(b, Vn(m)) =af +(1— a)pf/n(m) (5)

Under this division of the match value, the worker would receive a wage of
m when 6 = 6, where

oy M= (L= a)plu(m)

«

Then if 6 < m, all “feasible” matches would generate wage offers at least as
large as m. When 6> m, this is not the case. When 6 belongs to the set
[m, 0), the offer according to [5] is less than m. However, when confronted
with the choice of giving some of its surplus to the worker versus a return
of 0, the firm pays the wage of m for all 8 € [m, é) Wages for acceptable 6
outside of this set are determined according to [5].

We can now consider the individual’s search problem given this wage
offer function. Using the At interval formulation,

m—l—nf/n(m)
p+n

- b(m,Va(m))
bAt AAL / dG(6)

Volm) = T R T T Al

o
6(m, Vi (m))

ab + (1 — O‘)Pf/n(m) + nVn(m)

dG(8) + Vi, (m)G(m)}

p+1
(1= AA?) - o(At)
oA U T T oA

Taking limits after collecting terms, we have

) N OmTa(m) )
pVu(m) = b+ m{ . [m — pVy(m)]dG(0) (6)



+a/ [0 pT(m)dG(0))
0(m,Vn(m))

e G G (0= apVa(m)
= bt T {IGm) - G -

v [ o pVa(m)ldc(o) ®)
0(m,Vy(m))

)[m — pVi(m)[7)

It makes some sense to refer to the vale pVj,(m) as the “implicit” reser-
vation wage. Unlike the situation in which a binding minimum wage does
not exist, this value is not the minimal acceptable wage and match value.
The acceptable wage/match value is rather the imposed minimum value m.
Nonetheless, the value an is of critical importance in determining equilib-
rium wages and the welfare effects of minimum wage changes.

Conditional on the value of a binding minimum wage m, the equilibrium
wage distribution is described by

G(m) w>m
p(w|m) = mmT(m)—Mmz w=m 9)
0 w<m

The minimum wage side constraint produces an equilibrium wage distri-
bution which has a mass point at m and has wages being continuously
distributed on the interval (m,co).3

Let us reconsider our uniform example after a minimum wage of 7.5
has been imposed; since the distribution now has a mass point, it is more
convenient to plot the c.d.f. as opposed to the p.d.f. Figure 2.a plots the
c.d.f. of the matching distribution. Figure 2.b contains the equilibrium
wage offer mapping from 6 to w when m = 7.5. Note that for the case
of a = .25, the equilibrium wage function maps all values of 8 > 7.5 into
a wage offer of w = 7.5. At least when the distribution G has bounded
support, this demonstrates that the imposition of a minimum wage can
result in a degenerate wage offer distribution at the minimum, as we see
in Figure 2.c. In the case of & = .5, the equilibrium wage distribution has
a substantial mass point at 7.5, with a relatively “narrow” range of wages
above it. When a = .75 or 1 (Figures 2.e and 2.f), the minimum wage does
not substantially affect the equilibrium wage distribution, which is not to
say that the welfare effects of the imposition of such a minimum wage in
these cases are inconsequential.

3This statement is predicated on @ being a continuously distributed random variable
with unbounded support.



3 Minimum Wage Effects on Welfare and Wage
Distributions

In Flinn (1999) we provide a relatively extensive discussion of some possible
measures of welfare that can be developed using our labor market model.
We focus on one simple measure here, which is the value of unemployed
search given the minimum wage m, or V;,(m). It is convenient to work with
this measure both because it is a scalar and is readily interpretable. Since
all individuals begin their labor market careers in the unemployment state,
Vi(m) represents the ex ante value of the labor market career for individ-
uals inhabiting a labor market characterized by ¥ =(p A p a )" when the
minimum wage is set at the level m forever. While it is clear that minimum
wages do change over time, as do other labor market parameters, such a
measure is consistent with our modeling assumption of stationarity. Read-
ers interested in the development of other welfare measures can consult our
companion paper.

Note that we do not consider the welfare of firms either explicitly or
implicitly. Clearly, when a minimum wage results in an increase in the value
of search for individuals on the supply side of the market, the proportion
of the match specific surplus available to firms is diminished. Thus, there
are no Pareto-maximizing minimum wages for the economy as a whole in
this framework. Nonetheless, under any minimum wage firms continue to at
least break-even on all employment contracts so that profits will still exist.
Since the empirical component of our research exclusively utilizes data from
the supply side of the market, for pragmatic reasons we can only attempt to
characterize and compare labor market and welfare outcomes for individuals
in any event.

Within this model the effects of imposing a minimum wage on the ac-
cepted wage distribution are complex. The minimum observed wage will
always increase in response to the imposition of a binding minimum wage
or when a binding minimum wage is increased. While intuition might lead
one to expect that comparing wage distributions associated with the same
labor market environment ¥ and different minimum wage levels in terms of
first order stochastic dominance criteria might be a reliable guide to under-
lying welfare levels, this is not typically the case. Using the welfare criterion
we have defined above, the fact that the wage distribution under the new
[higher| minimum wage does not first order stochastically dominate the old
one is informative about welfare, but the converse is not the case. We now
provide the demonstration of this claim.

10



Definition 1 Distribution Fy first order stochastically dominates distribu-
tion Fy if F1(x) > Fy(x) for all x and Fy(x) > Fa(x) for some x.

In terms of our model, we have the following result.

Proposition 2 Let the wage distribution under the minimum wage m' be
given by Fy(w) and that under m be given by Fi(w), for m < m/. Then Fy
first order stochastically dominates Fy iff

= % 2=(1=0)pVn (m)
Q(m) > G( @ forall z >m'. (10)
G(m') @(M)

Proof. Clearly Fi(w) > Fy(w) for all w < m/, since Fo(w) = 0 for all
w < m'. For any z > m/,

é( z—(1—a)Vyu (m) )

F: =1- —<
o G
and N
é(z— 1—a)Vp(m )
F1 (Z) =1- < 5
G(m)
so that
Fi(z) = Fa(2)
é zf(lfa)f/n(m) ~z—(1—a) ~n(m’)
Gty Getatn,
G(m) G(m)
_ é(z_ l—o:l] "(mlz) N é(z—gl—(; Vngm )
G(m) a G(m)
2 % z—(1—a)pVy (m)
_ Gm)  GE—— )
Gom') = Gl
]

Corollary 3 Fy first order stochastically dominates Fy if f/n(m’) > f/n(m)

Proof. The left-hand side of [10] is by construction greater than or equal
to 1. Then the inequality is satisfied since

Vn(m/) > f/n(m)

11



_ 2= Z)pf/n(m’) . z-( —z)an(m)

é(z— 11—« p\~/n m )

«

= -
~z—(1—a)pVa(m!)
G(———")
|
_ Unfortunately, this result is not of much practical significance since
Vo (m') > V,(m) is not a necessary and sufficient condition for stochastic
dominance. A more practically useful result is the following.

Corollary 4 If F5 does not first order stochastically dominate Fy then Va(m!) <
Vi (m).

Proof. For F5 not to first order stochastically dominate F7 implies the
existence of at least one x such that

gttt - Gpm)
é(z—(l—aipvn(m’)) G(m/)
N r—(1—a an(m) - x—(1— oz)pf/n(m’)
o o

= Vp(m) > V().

[ |

These results suggest that observed wage distributions before and after
minimum wage changes can reveal whether the minimum wage increase wors-
ened welfare, but cannot be used to infer whether or not welfare increased. In
particular, the finding that the new wage distribution, F5, first order stochas-
tically dominates the old one is consistent with either V,(m’) > V;,(m) or
Vi(m') < Vi,(m). The finding that F» does not first order stochastically
dominate F; implies that Vj,(m) > V,,(m/).

Obviously F, may not first order stochastically dominate F; due to a
variety of features of the two distribution functions. Our model specification
places restrictions on the way in which FOSD can fail. In particular, if F5
does not FOSD Fj, there must exist some x* such that Fy(x) < Fj(x) for
all z < 2* and Fy(x) > Fi(z) for all x > x*. If this does not characterize
the relationship between the two c.d.f.s when FOSD fails, there must exist
underlying population heterogeneity and/or the labor market model must
be misspecified.

To illustrate some of our analytical results we extend our example using
the uniform G on the interval [0,10]. In Figure 3 we plot the equilibrium wage
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distributions for minimum wage values of m € {6,7,8,9} for values of the
bargaining power parameter « € {.5,.7,.8,.9}. In the case of a = .5 (Figure
3.a), the value of search increases when moving from m = 6 to m = 7, and
the equilibrium wage distribution at m = 7 first order stochastically domi-
nates the one associated with m = 6. However, though the value of search
decreases when m moves from 7 to 8 and 9, these (degenerate) wage distri-
butions first order stochastically dominate the one associated with m = 7.
Thus, from the observation that one wage distribution first order stochas-
tically dominates another, we cannot generally conclude that welfare has
increased under either our welfare criterion.

The remaining panels of Figure 3 demonstrate that minimum wage in-
creases do not necessarily lead to new wage distributions which stochastically
dominate the original ones. We have chosen high values of « to illustrate
this point, since when « is high minimum wage increases will in general lead
to reductions in the value of search. This point is best-illustrated in Figure
3.c, corresponding to the case of @ = .8. The wage distribution associated
with m = 9 does not stochastically dominate any of the other minimum
wage distributions, the reason being the relatively low search value associ-
ated with m = 9. Observations of this failure of FOSD would have led us to
correctly infer that there had been a reduction in welfare.

As these results and illustrations make clear, from changes in wage distri-
butions it is difficult to assess welfare impacts. We now turn our attention to
another characteristic of the relationship between the pre- and post change
wage distributions that may have some information value and to which it is
possible to give a reasonably intuitive and yet precise definition connected
with the notion of spillover.

Consider a wage rate w such that w > m’ > m. Then under either value
of the minimum wage the density of accepted wages at w exists.* Consider
the ratio of the density at w under m’ and m, which is in essence a likelihood
ratio. Then we define

L(w;m,m') = _

G(m) x g(B(w, f{n(m')))
G(m') x g(8(w, Vi, (m)))

YFor purposes of this discussion we assume that the matching distribution has un-
bounded support, which implies that the wage distribution will share this characteristic
as well whenever a > 0.
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The ratio G(m)/G(m’) in L(w;m, m') we might refer to as the truncation
effect of the minimum wage change. Since G(m) > G(m’), this effect is
always greater than 1 and is independent of the value of w, w > m’; we will
write it as T'(m,m’). We view this effect on the ratio of wage densities at
w as rather mechanical and uninteresting. Instead, what we will refer to as
the spillover effect is the term

90w, Vn (')
9(0(w, Van(m)))

In this way we have constructed a decomposition of the likelihood ratio of
the wage density at w before and after the wage change, which is

S(w;m,m') =

L(w;m,m') = T(m,m")S(w;m,m’).

It will be convenient to work with an additive decomposition of the log
likelihood ratio, or

In L(w;m,m') = InT(m,m') + In S(w;m,m’).

Using the logarithmic decomposition, it is clear that the truncation effect
shifts In L by the uniform amount In7'(m,m’). Furthermore we know that
InT(m.m') > 0 for any two binding minimum wages m’ > m. Our main
interest is in the manner in which the shape of the wage density above m/
changes with a change in the minimum wage. We will assess this by looking
at the manner in which In L(w;m, m’) varies in w. That is, we are interested
in

ow ow
We work with logarithm of the likelihood ratio so that the truncation effect
can be ignored.

Oln L(w;m,m’)  9lnS(w;m,m’)

Definition 5 The quantity 0ln S(w;m,m’)/0w is called the shape per-
turbation at w associated with the minimum wage increase from m to m/'.
We denote this quantity by SP(w;m,m').

In general, minimum wage changes result in changes in the shape of the
density above the new minimum wage. It is interesting to consider when
this would not be the case. We begin with one readily checkable sufficient
condition for the absence of shape perturbations.

Proposition 6 SP(w;m,m') = 0 for all w > m' if either or both of the
following conditions hold:
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1. gz +y) = 19(x)g9(y), v+y >m', 7 >0, and g(x) and g(y) well-
defined

2. Vi(m!) = Viu(m).

Proof. SP(w;m,m') = 0 for all w > m’ if and only if S(w;m,m’) =
Q(m,m’) for all w > m/. Since

S(w;m,m’) =

(11)
there are two ways in which this can happen:

1. If g(z + y) = 79(x)g(y), with g(x) and g(y) both well-defined, then
[11] becomes

w_ l-a f/n
S(wm,m!) = g(g gap~ (m))
(% — =2pV;,(m))
= 1, Yw >m.

[ |

In what follows, when looking for “spillover effects” we will be focusing
primarily on whether or not condition 1 in the above proposition is satisfied,
since it is the only “global” one of the two in that satisfaction of the condition
does not depend on the particular values of m and m’ chosen, so long as
they are both binding minimum wages. Two examples of distributions which
satisfy condition 1 immediately come to mind.

Example 7 Let 0 be uniformly distributed on the interval [0,0], with g(6) =
0-0]"%, 0 € [0,0]. Then g(a +b) = 7g(a)g(b) for a +b € [0,0], where
T =[0-0].

Example 8 Let 6 have a negative exponential density on the interval [0, 00),
so that

9(0) = pexp(—pb), p>0.
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In this case,

g(x+y) = pexp(—p(z+y))
= pexp(—px) exp(—py)
= g(x)g(y)/p-

Then we see that the proposition applies with T = p.

These two examples involve two often-utilized distributional assump-
tions, but clearly most well-known distributions do not possess this “multi-
plicative decomposition” property. For example, when ¢ is the log normal
density we have

_ 2
0(63107) = (2m) 20 ol () ),

g

where p and o (> 0) are parameters that completely describe the distribu-
tion. Since g(#; i, o) is not multiplicatively separable as is required by the
proposition, we know that in this case spillover effects, as we have defined
them, will exist.

A result which follows immediately from condition 1 of the above propo-
sition that we shall make use of in the sequel is the following.

Corollary 9 If condition 1 of Proposition 6 is satisfied, then
Fwim) = 6(m,m') f(w;m'), Voo > m' > m,

where

G(m') g(=15%pVa(m))

S(m,m’) = —=

G(m) g(=152pVu(m'))

We now develop a test for what we have defined above as spillover effects
that does not require us to assume any particular functional form for G, and
in fact does not make much use of the model structure. In this sense, we
can consider this a general test for whether or not a minimum wage change
results in shape perturbation effects. It is important to keep in mind that
the absence of shape perturbation effects does not imply that there are no
general welfare effects of minimum wage changes in the population. We will
illustrate this point below with the use of some simulations.

The test we develop is a straightforward extension of the general family
of nonparametric tests which test whether two population distributions are
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equal over the entire (common) support of the distributions. Let Fj(X)
denote the cumulative distribution function of the random variable X and let
F»>(Y') denote the c.d.f. of the random variable Y. Let the common support
of the two distributions be denoted by (). There exist several nonparametric
tests of the null hypothesis: Hy : Fi(x) = Fa(x), Vo € Q; well-known
examples are the Kolmogorov-Smirnov Two Sample Test and the Wald-
Wolfowitz Runs Test.

We propose to test proportionality of the population wage densities after
a minimum wage change over a subset of the support of the wage distribu-
tion. We employ the following result.

Proposition 10 Let fi(w) = 6 fa(w) for all w € S C §, where S is a
connected set strictly contained in Q, with S = (a,b). Then Fi(wjw € S) =
Fy(wjlw € 5).

Proof. The conditional c.d.f. Fy(w|w € S) is given by

Fy(wjw € S) = M, k=12 wes.
_fa fr(x) dx

Since fi(w) = 6 fo(w) for w € S,

f;ﬂ O fa(x) dx

126 folx) da
= FwweS), YweS.

F(wwes) =

|

To implement our test for shape perturbation requires that we restrict
attention to the subset of wages from the two minimum wage regimes that
are greater than the largest minimum wage. Let m’ denote the higher of the
two (binding) minimum wages and m the lesser of the two. We have access
to n1 wage observations which are greater than m’ from the regime when m
is in force, where the draws are denoted wi, w3, ..., w}ll, and we have access
to no wage observations all of which are greater than m’ when the regime
m’ is in place, with the wage observations given by w?, w3, ..., w%Z. The null

hypothesis that we wish to test is that
Hy : Fi(wlw >m') = By(w|lw >m'), Vw >m'. (12)

Now a consistent estimator of the conditional c.d.f.s is given by

n,
Fr(wlw >m') = ni?! Zx[wf < w], Yw > m’,
i=1
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where y[A4] is the indicator function which takes the value 1 when A is true
and is 0 otherwise. We will utilize the Kolmogorov-Smirnov Two Sample
test to test [12], which is based on the maximum distance between the two
empirical (conditional) cumulative distribution functions. In our case the
test statistic is defined as

Dy, ny = max Fr(wlw >m') — Fy(wjw > m)

The “degrees of freedom” for the two sample test are given by ,/2X22

ni+ng’
Using this value critical values for D,,, , are the same as for the one sample

version of the test and are readily available.’

?See Rao (1973), pages 420-422, for a brief discussion of these results.
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4 Data and Empirical Exercises

The data utilized in our empirical example are drawn from the March 1997
and 1998 Current Population Survey (CPS) samples. We have selected these
two periods because they span a change in minimum wage law. In March
1997, the national minimum wage was $4.75 an hour, having been changed
from $4.25 on October 1, 1996. At the time of the March 1997 interviews,
the minimum wage of $4.75 had been in effect for approximately six months.
On September 1, 1997, the minimum wage of $4.75 was increased to $5.15.
Thus at the time of the March 1998 CPS interviews, the new minimum wage
had been in effect for approximately seven months.

As is true of the empirical analysis performed in Flinn (1999), we focus
our attention on labor market participants between the ages of 16 and 24,
inclusive. This age group has by far the largest proportion of employed
members paid exactly at or within a few cents of the minimum wage. We
have reasoned that if the minimum wage is to have a substantial impact
on the labor market outcomes and welfare of any particular group in the
population it is most likely to be this one.

The CPS is a household survey of addresses which has the structure
of a rotating panel. Dwelling units are selected to be in the survey for 4
consecutive months, then are out of the sample for eight months, and then
finally return for four consecutive months. Detailed information concerning
each household member’s current job, if they are employed at the time of
the monthly survey, are only asked to individuals in their 4th and 8th month
of participation in the sample. Thus we selected individuals for inclusion
in the sample who at the time of the March interview were: (1) between
16-24 years of age; (2) were in the 4th or 8th month of survey participation;
(3) reported themselves to be currently working or searching for a job. We
have not excluded individuals who report being enrolled in school full-time
since this group accounts for a substantial proportion of employees paid the
minimum wage.

We should mention a few characteristics of the CPS data and U.S. mini-
mum wage laws which complicate any empirical analysis on this issue, even
one as simple and descriptive as that which is carried out here. First, the
minimum wage is set in terms of hourly compensation rates, though many
employees are not paid on an hourly basis. Employed individuals in the
Outgoing Rotation Groups (i.e., those in their 4th or 8th month of survey
participation), are asked whether or not they are paid on an hourly basis. If
they respond that they are paid on that basis, they are asked to report their
hourly rate. All employed individuals in the ORG are also asked their gross
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weekly earnings and their usual weekly hours of work. For individuals paid
on an hourly basis, we use their hourly wage report as a measure of their
wage rate. For employed individuals who do not report an hourly wage, we
attempt to infer one by using the standard procedure of dividing the gross
weekly wage by their reported usual hours of work.% Since individuals whose
wages are inferred from their report of gross weekly wages and usual hours
are likely to have a noisier measure of their “true” rate of hourly compensa-
tion, we are less likely to observe them clustered tightly around or exactly at
the prevailing minimum wage, even when that is their true “target” hourly
compensation rate. This problem provides another rationale for focusing at-
tention on young labor market participants, since they are much more likely
to be paid on an hourly basis than are older workers.”

The second issue to wish we would like to draw the reader’s attention is
that of proxy respondents. When CPS interviewers contact a household, one
individual in the household provides all of the information for each person
living in it. This person is often the head of the household or the spouse
of the head. Since many minimum wage workers live as a dependent in
someone else’s household, often their parents’, the measurement problems
we referred to in the previous paragraph are likely to be exacerbated. While
these measurement problems significantly reduce the appeal of the CPS, it
remains the best large scale and representative survey of the U.S. population
that can be used to study minimum wage effects on labor market outcomes.

In the second stage of our empirical analysis, we construct an “event
study” that attempts to determine whether there were any discernible ef-
fects of the minimum wage change between March 1997 and March 1998 on
the labor market status of individuals who appear in both samples. Since
the CPS does not provide unique individual-level identifiers that would al-
low researchers to match individuals across years in a straightforward man-
ner, a more circuitous procedure must be utilized. We begin by matching
household identification numbers across March 1997 and March 1998; the
household identifier is unique so that errors in matching introduced at this
stage should be almost non-existent. We perform the person matching as
follows. When we find a household-level match between the two years, for
each individual in the household in 1997 we determine whether there is any-
one in the same household in 1998 who is (1) of the same sex and (2) zero

6This procedure fails when usual weekly hours are not reported, which they are not
when individuals report that they have no set weekly work schedule.

"In the 1997 March CPS sample we have drawn, 83.7 percent of employed individuals
report being paid on an hourly basis, while in the 1998 March CPS sample the corre-
sponding percentage is 84.1
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to two years of age older. If any individual in the 1998 household satisfies
those two conditions, we say that they are the same person. Of course, the
presence of same sex twins, for example, will cause problems, but it is likely
that the success rate of this matching procedure is quite high.

4.1 Cross-Sectional Wage Distributions

We begin by presenting histograms of cross-sectional wages for the un-
matched sample in March 1997 and March 1998, which are contained in
Figure 4.% In each figure we have drawn vertical lines at the wage rates 4.75
and 5.15 for reference purposes. One feature of both of the figures that is
immediately apparent is the large number of spikes. These spikes tend to
occur both at the minimum wage (i.e., 4.75 in 1997 and 5.15 in 1998) and at
other points which we strongly suspect to be the result of reporting error.
By way of illustration we have constructed the following small table of the
proportion of each sample who give a wage report exactly equal to one of
five possible values.

Proportion

Wage Rate 1997 1998
4.75 .061 | .006
5.00 114 | .053
5.15 .003 | .060
6.00 .083 | .100
7.00 057 | .084

The wage rate 5.00 is the modal value of the 1997 hourly wage distribution
and the wage rate 6.00 is the modal value for 1998. In both cases, these
happen to the integers immediately above the current minimum wage, but
whether this is simply a coincidence or not is difficult to know. Even though
we would claim that these results suggest the importance of rounding error
in the data, it is important to note that the hourly rate of 4.75 is the third
most commonly reported value in 1997 and 5.15 is the third most commonly
reported value in 1998. We would argue that neither of these numbers,
particularly 5.15, is a natural focal point for someone reporting a wage rate
they are unsure of or wish not to reveal. We take this as indirect evidence

8We do not use any “smoothers” on these histograms by choice. Since the model under-
lying our analysis is predicated on the wage distribution not being everywhere continuous,
the use of such devices would not be consistent with the theory, hence our criticism of the
continuity assumptions utilized in Dinardo et al (1996).
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that the mass point at the minimum wage is a “real” one in both years.”?

From the above table and the histogram, we note that there were some
shifts in the wage distribution between the two years. The mass point at
the minimum wage in the two periods is essentially constant at 6 percent.
In addition, the there might be taken to be some visual evidence that above
the value 5.15 the distribution has shifted towards the right tail between the
two years. We shall now rigorously examine this impression.

We begin our by looking at the relationship between the empirical c.d.f.s
in March 1997 and March 1998. From Corollary 4, we know that if Fys
does not FOSD 13’97, then the increase in the minimum wage from $4.75 to
$5.15 actually decreased welfare. To compute the relevant empirical c.d.f.s,
we used all hourly wage observations from March 1997 that were greater
than or equal to $4.75 and all hourly wage observations from March 1998
that were greater than or equal to $5.15. Figure 5.a contains the plots of
the empirical c.d.f.s for the two years which were constructed from these
wage observations, and Figure 5.b contains the differences in the c.d.f.s [i.e.,
Fgg - 13’97]. We see that for all values of w > 4.75, Fgg < Fg7. Without
conducting formal tests for FOSD, we think that the evidence is relatively
compelling for the presumption that the new wage distribution first order
stochastically dominates the old. However, from this observation we cannot
conclude the individuals on the supply side of the market were in fact better
off in 1998 than they were in 1997.

We now turn our attention to the detection of spillover as a result of
the new minimum wage. We utilize the Kolmogorov-Smirnov Two Sample
test after restricting both samples [1997 and 1998] to include only wage
observations above the new minimum [which was 5.15 in this case]. The
results are presented in Figure 6. In the top panel, we have graphed the
conditional c.d.f.s for the two years. There are notable differences between
the two, which may be easier to view in the bottom panel where we plot
Fog(w|w > 5.15) — Fyy(w|w > 5.15). If the differences were less than 0 for
all values of w > 5.15, then the conditional distribution of wages greater
than 5.15 (or at least the estimate of it) would first order stochastically
dominate the same distribution for 1997. While this is true for most values of
w > 5.15, it is not true for all. Therefore, a first order stochastic dominance
relationship does not seem to hold, but it does seem that the conditional
distribution is 1998 is more skewed toward higher values than is the 1997

9For allowing us to make such an argument we are grateful to the U.S. Congress, which
has chosen not to set the non-farm or unified minimum wage at an integer value since 1975
(when the nonfarm minimum wage was $2.00 for a one year period).
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conditional distribution.

We conducted a formal Kolmogorov-Smirnov test on the distributions
as was described above. The maximum distance between the two estimated
conditional c.d.f.s is .0418 in absolute value. Given that our degrees of
freedom parameter is 602,' we found that the probability of a value of
.0418 under Hy is .8814. According to the K-S Two Sample test, there is no
strong indication that the conditional distributions above the 1998 minimum
wage level changed in any manner.

4.2 Empirical Analysis using the Matched CPS Sample

In this section we employ the matched sample of 477 individuals who were
working or actively looking for work in 1997 and who we were able to match
in March 1998. A number of previous authors have utilized an “event study”
approach to looking at minimum wage effects at the micro level, for example
Egge et al (1970), Linneman (1982), Smith and Vavrichek (1992), and Currie
and Fallick (1996). The purpose of this section is not to perform a test of
any particular labor market model, but rather to provide some descriptive
evidence regarding the nature of minimum wage “impacts” on wages and
other labor market outcomes.

The transitions between labor market states from March 1997 to March
1998 are given in Table 1. For those who are employed in March 1997, we
have distinguished employment states in terms of whether an hourly wage
can be constructed or not, and if it can, the value of the hourly wage with
respect to the 1997 and 1998 minimum wage rates. For the destination
states of March 1998, we have allowed for exits into “out of the labor force”
status (denote “other” in the table), and if employed, we have distinguished
employment states in terms of whether or not an hourly wage can be con-
structed and, if so, the value of the hourly wage relative to the 1998 minimum
wage. Each cell in the table contains the number of samples members with
that origin and destination state, the proportion of the row in that cell, and
the proportion of the column in that cell. For example, the cell in the upper
left-most corner indicates that 8 individuals were employed and paid less
than the 1997 minimum wage in March 1997 and were employed and paid
less than the 1998 minimum wage in 1998. Of all individuals employed and

0We had n1 = 1061 and ne = 1393, so that

/1061 x 1393
———— ~ 602
1061 + 1393 60

23



paid less than the minimum wage in 1997, 21.6 percent “exited” into the
below minimum wage employment state in 1998. Of those paid less than
the minimum wage in 1998, 36.4 percent were employed and paid less than
the minimum wage in 1997.

Let us note a few things about the various rows in the data first. In
1997, about 8 percent of the sample were employed at a wage less than
the minimum. The following March, the majority of these individuals were
either out of the labor force or employed at a wage higher than the 1998
minimum of 5.15. Only 21.6 percent continued to be employed at a wage
lower than the new minimum in 1998. What happened to the 5.5 percent of
the 1997 sample who were employed at the minimum wage of 4.757 Slightly
less than one quarter of these individuals moved to the new minimum wage
of 5.15, while 57.7 percent moved to a wage greater than 5.15. 11.5 percent
of these individuals exited from the labor force. Of those individuals paid
a 1997 hourly wage between 4.75 and 5.15, only 1.5 percent moved to the
new minimum wage, while 67.2 percent moved to a wage greater than the
new minimum. Slightly less than 5 percent moved into unemployment, and
16.4 percent moved out of the labor force.

We can contrast these findings with the transitions of individuals who
were originally paid at a rate greater than 5.15 in 1997. Only 4.4 percent
of these individuals are paid less than or equal to 5.15 in 1998, while 68
percent are paid more than 5.15. We see that 3.3 percent move into the
unemployment state, while 11 percent leave the labor market. If we compare
these transition rates with those of the individuals originally paid between
4.75 and 5.15, we see some differences in the direction we might expect,
though they are not large. For example, the rate of exit from the labor force
is .11 for the higher paid group and .164 for the lower paid group, while the
unemployment rate is 4.5 percent for the lower paid group and is 3.3 percent
for the higher paid group. Not surprisingly, individuals with a job paying at
least 5.15 in 1997 are more likely to be employed at a job paying more than
5.15 in 1998, though the difference (.681 versus .672) is again not large.

To examine the inflows into the new minimum wage of 5.15 we look at
the second column of the table. We see that about 47 percent of those paid
the minimum wage in 1998 were at or below the minimum wage in 1997,
while 41.2 percent were employed and paid 5.15 or more in 1997.!1 Thus
the inflow rate into the new minimum wage of individuals employed in 1997

"' There were in fact no individuals who were paid 5.15 in both 1997 and 1998, so that
all of those in this category were actually paid more than 5.15 in 1997 and exactly 5.15 in
1998.
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was about evenly divided between those paid more than 5.15 in 1997 and
those and paid less.

5 Lessons from Simulations

The empirical evidence on the impact of changes in minimum wages on
the wage distribution is mixed. From the cross-sectional wage distribution
comparisons, it appears that the mass point at the original minimum wage
of 4.75 has been “transferred” to the new point of 5.15. Visually, there were
clearly changes in the wage distributions in their lower tails. We found no
strong evidence that the conditional distributions above the new minimum
wage of 5.15 changed in any manner at all. In this sense we found no evidence
of what we formally defined as spillover. The analysis performed using the
matched CPS sample did not indicate, on the face of it, a strong role for
minimum wage changes in fostering income mobility at the individual level.

In this section we wish to consider whether our empirical findings can
be taken to imply that the minimum wage change between March 1997 and
March 1998 had no beneficial effect on labor market participants. We also
wish to consider whether, had we found significant impacts on wages and
in the “right” direction, we would have been justified in assuming that the
minimum wage change was beneficial.

In conducting this exercise, we will utilize as a welfare measure the value
of search given a minimum wage of m, which we motivated in Section 3. The
simulation looks at the cross-sectional wage distribution when all agents are
in the population are identical, in the sense of inhabiting the same labor
market environment. We performed the exercise once under the assumption
that the matching distribution was negative exponential and the other time
under the assumption that the G was log normal. Recall that since the
density of the negative exponential has the separability property given in
Proposition 6 (condition 1); there is no spillover effect of minimum wage
changes. Since the log normal density does not have this property, spillover
effects of minimum wage changes generally will be observed in this case.
The parameter values assumed for the labor market environment in the two
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cases are:

Distribution
Parameter Exponential Log Normal

A 2 2

n .05 .05

p .003 .003

b 0 0

e .35 .35

I 2 1.2

o - 1
where under the exponential assumption, g(6;p) = pexp(—upf) and under
the log normal assumption g(0;u,0) = (2m) *(60) ! exp(—3 M%ﬂ 2).

Most of the parameter values are similar to those that have been obtained
in initial attempts to estimate the equilibrium model using CPS data as
reported in Flinn (1999). The flow parameters should be thought of as
measured in monthly units; thus the assumption that A = .2 implies that
the average duration between job offers to an unemployed searcher is 5
months and the dissolution rate of .05 implies that jobs last 20 months on
average.

We assume that the current minimum wage is 5, which is a binding
minimum wage under both distributional assumptions. We find that under
the log normal distributional assumption, the welfare value associated with
m =5 is equal to 3.704, while under the exponential it is 3.474 [note that
it is not meaningful to compare these two values|. Since the minimum wage
is binding in both cases, we know that the observed wage distribution will
have a spike at 5. This is illustrated in the plots of the respective c.d.f.s
which appear Figures 7.a and 7.b.

We now consider the impact of imposing one of two alternative minimum
wages on the labor market [where the labor market is summarized by our
table of values above]. The first alternative consists of raising the minimum
wage by 50 percent, to 7.50, while the second is an even more radical change
of 100 percent, to 10.00. The welfare values associated with each of the six
cases considered is

Distribution
m Exponential Log Normal
5.00 3.474 3.704
7.50 3.604 3.789
10.00 3.418 3.658
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We have deliberately chosen parameter values and minimum wage rates so as
to attain the result that while a minimum wage change to 7.50 is beneficial
under either distributional assumption, an increase to 10.00 results in a lower
level of welfare than under the status quo of 5.00.

The plots of the wage c.d.f.s under the alternative minimum wage levels
are presented in 7.c-7.f. As we know from the model structure, the spikes
at the minimum wage get progressively greater as the minimum wage is
increased. However, it is clear that the underlying welfare level is not mono-
tonically increasing in the size of the spike, so this is not a useful criteria to
use in judging the benevolence of a minimum wage change.

We have graphed the differences in the cumulative wage distributions
associated with the proposed new minimum wages of 7.50 and 10.00 and
that associated with the current minimum wage of 5.00 in Figure 8. In all
four panels we observe that the new wage offer distribution stochastically
dominates the old one. As we know, welfare as in fact only increased in two
of the four cases, however.

Figure 9 contains ratios of the conditional c.d.f.s associated with the two
proposed new minimum wages to the conditional c.d.f. associated with the
baseline minimum wage under both distributional assumptions. Figures 9.b
and 9.d correspond to the negative exponential case. The equality of the
conditional distributions under this distributional follows from our analytic
results above. The important point to note in this case is that the absence
of spillover, as we have formally defined it, does not indicate the absence
of welfare effects in the population at large. We know that in the case
represented in Figure 9.b, although there was no spillover when moving
from m =5 to m = 7.50, there was a positive welfare gain. Conversely, the
case of no spillover represented in Figure 7.d corresponded to a worsening of
the welfare of population members. The lesson from this is that when the
conditions of Proposition 6 are satisfied, changes in the conditional wage
distributions cannot reveal anything about fundamental welfare changes,
once again, as we have defined it.

Under the log normality assumption, we know from Proposition 6 that
the conditional c.d.f.s will only be proportional if the values of search under
the different minimum wages are the same, which they are not. Figures
9.a and 9.c confirm the fact that spillover exists in this case. We also note
the following interesting result. The graph in Figure 9.a plots the following
ratio:

Fy(wlw > m/)
Fi(wlw >m')’

where the conditional cumulative distribution function in the numerator cor-

27



responds to the regime in which the minimum wage is set at 7.50 and the
conditional c.d.f. in the denominator corresponds to the regime in which
the minimum wage is set at 5.00. The fact that this ratio is monotonically
decreasing from a value greater than 1 and asymptotically approaching 1
from above indicates that the conditional c.d.f. associated with m = 5
first order stochastically dominates the conditional c.d.f. associated with
m = 7.50. While one might interpret this result to imply that the condi-
tional wage offer distribution associated with m = 5 is “better” than the
one associated with m = 7.50, we know that this is not the case. Figure
7.c demonstrates the converse result. In that case, the conditional wage
distribution associated with m = 10 first order stochastically dominates the
one associated with m = 5, however, the welfare level associated with the
“dominated” conditional wage distribution is higher.

6 Conclusion

While it is tempting to infer the welfare effects of minimum wage changes
from empirical observations on pre- and post- change wage distributions, in
this exercise we have attempted to point out the hazards of doing so. We
have focused on wage distributions in this paper, but this statement applies
with equal force to the case in which the lack of change in employment lev-
els following a minimum wage increase is taken to imply welfare increases.
The welfare criterion utilized in this paper, which is motivated by a simple
equilibrium matching and bargaining model, reflects both employment prob-
ability and wage distribution effects of minimum wage changes and hence
is preferable to any measure which takes into account only employment or
wage information. While the value of the welfare measure we have chosen
is open to question, we would argue that whatever measure is finally cho-
sen, a formal model of the labor market is required in order to meaningfully
interpret minimum wage impacts on labor market outcomes.

The small empirical application we have presented usefully summarizes
the general points we wish to make. First, the fact that the wage offer dis-
tribution in 1998 first order stochastically dominates the 1997 wage offer
distribution does not necessarily imply an increase in welfare. Second, while
we found no evidence of spillover resulting from the minimum wage increase
of September 1997, within the context of our model this could only be taken
to imply that there were no welfare effects of the minimum wage increase if
the matching distribution satisfied condition 1 of Proposition 2. To deter-
mine whether or not this is the case requires that specific tests be conducted
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using information from the wage distribution above the minimum or that
the equilibrium model be directly estimated and tested. Third, we have
demonstrated that employment rate declines are perfectly consistent with
increases in welfare. Finally, we have shown that the existence of spillover
effects does not imply that a given minimum wage change was beneficial.
Spillover can be good or bad, and can only be judged as beneficial within a
particular model of the labor market.
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Table 1
Transitions of Matched CPS Sample Across Labor Market States
March 1997 and March 1998

March 1998 State

March 1997 State w <5.15 w=5.15 w >5.15 w missing U other

8 2 18 2 0 7
w < 4.75 216 .054 .486 .054 0 189
.364 118 .062 .036 0 .092

1 6 15 1 0 3
w=4.75 .038 231 bT7 .038 0 115
.045 353 .052 .018 0 .039

4 1 45 3 3 11
4.75 <w < 5.15 .060 .015 672 .045 .045 .164
182 .059 155 .054 188 145

5 7 186 36 9 30
w > 5.15 .018 .026 .681 132 .033 110
227 412 .641 .643 .563 .395

0 0 8 10 0 5
w mMmissing 0 0 .348 435 0 217
0 0 .028 179 0 .066

4 1 18 4 4 20
U .078 .020 .353 .078 .078 .392
182 .059 .062 071 .250 .263

Totals 22 17 290 56 16 76
.046 .036 .608 117 .034 .159
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