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The Effect of Unions on the Distribution of Wages:
Redistribution or Relabelling?

Two of the most prominent trends in the US labor
market are the decline in trade wunionism (see Farber
(1990)) and the rise in wage inequality (see Blackburn,
Bloom and Freeman (1990}). While unions have long been
associated with wage equality within the union sector (see
Freeman and Medoff (1984, chapter 5), most studies have
judged their effect on the overall dispersion in wages to
be relatively modest (see Lewis (1986, chapter 10)). This
paper re-examines the connection between unions and the
distribution of wages. I focus on three questions: (1) How
does the union wage effect vary by position in the wage
distribution? (2) What is the overall effect of unionism on
the variance of wages at the end of the 1980s? (3) How much
of the increase in the variance of wages over the 1970s and
1980s cah be attributed to changes in the level and
distribution of union coverage?

The conventionally estimated union wage gap varies
dramatically across the wage distribution. When aduit matle
workers are stratified into gquintiles based on their
predicted wage in the nonunion sector, the cross-sectional
union gap ranges from over 35 percent in the lowest
quintile to -10 percent in the highest. This pattern
reflects a combination of differences in the true relative
wage effect of unions, and differences in the unobserved
characteristics of union and nonunion workers at different
points in the wage distribution. To distinguish these

effects | apply a longitudinal estimation technique to a



new panel data set formed from Current Population Survey
files for 1987 and 1988. The results suggest that union
workers are positively selected within the lower wage
quintiles and negatively selected within the  upper
guintiles. Thus there is some redistribution of wages
within the union sector, but less than is implied by the
pattern qf cross-sectional union wage gaps. After
correcting for unobserved differences between wunion and
nonunion workers 1 estimate that wunions had a modest
dampening effect on the variance of men’s wages in 1987.

Over the past two decades the distribution of unionism
has shifted from workers in the lower and middie quintiles
of the wage distribution toward workers in upper quintile.
This change contributed to a significant widening in the
between-quintile variation in wages. Comparing 1987 to
1973, 1 estimate that changes in the level and distribution
of wunion coverage can account for 20 percent of the
increase in the variance of wages. The evidence therefore
suggests that recent trends in union coverage and wage
inequality in the US labor market are related, Though the
decline in unionism is far from a complete explanation for
the rise in inequality, it is an important part of the
story.

The next section of the paper outlines a longitudinal
estimation strategy for estimating the relative wage effect

of unions in the presence of unobserved heterogeneity. A

1
A similar conclusion is reached by Freeman (1991).



novel feature of the statistical model is the allowance for
measurement errors in observed union status. Section I1
analyses the reporting errors in union coverage using data
from a special validation supptement conducted by the
Current Population Survey (CPS). Section III describes the
construction of a 2-period panel data set from the 1987 and
1988 CPS surveys. Section 1V combines information on the
misclassification rates of union status with longitudinal
CPS data to obtain estimates of the wage effect of unionism
by quintile of the predicted wage in the nonunion sector.
These estimates are used in Section V to calculate the
effect of unions on the variance of wages for adult male
workers in 1987. Section VI analyses the effect of recent
changes in union coverage on the observed rise inh wage
inequality. A brief summary and conclusions are presented

in Section VII.

1. Correlated Random Effects with Misclassification Errors

This section presents a statistical model of wages that
allows for permanent unobserved differences between union
and nonunion workers, as well as misclassification errors
in observed union status. The model is similar to
Jakubson’s (1990), although specialized to the case in
which individuals are only observed for two periods.

To begin, it 1is wuseful to consider the effects of
misclassification error in a one-period model with no
unobserved heterogeneity. Let Hi represent the logarithm

*
of wages of individual i in some period, and let ui be an



indicator variable for the true union status of i in that

period. Assume that

where & is the true union wage effect and ei is a
stochastic error term distributed independently of union
status. Let u‘_ represent an indicator for observed union

status. The expectation of ui given ui is:
E
E¢w_ju.) = a + 6P(ui=1|ui).
1 1

Thus, the regression coefficient d of wWwages on observed

union status has the probability limit
* L
(1) plimd = § CP(ui=1|ui=1) - P(ui=1|ui=0) Y.

Suppose that the probability of observing ui=1 is q1 if
u:=1 and q0 if u:=0. In this notation (1-q1) is the
misclassification rate of union workers (the "false
negative" rate) and q0 is the misclassification rate of
nonunion workers (the "false positive" rate). Letting
denote the true fraction of union workers, the observed

union density is p = mq + (1-1r)q0, which is biased for =«

1
unless qo = 1r/(1-1r)-(1'q1). Using Bayes’ rule,
* E
N P(u,=1|u_=1)+P(u_=1) mq
i i i 1
P(ui=1|ui=1) = = P
= 1-
P(u‘, 1 1rq1 + ( ﬂ)qo
and
N 1r(1-q1)

p(Ui=1|ui=0)
(1) + (1-M(1-q))



These can be substituted into equation (1) to obtain an
expression for the probability limit of the estimated union
wage effect. 1f the observed union rate is approximately

unbiased (p=m) then
plim d = ¢ (q1- Ty / (1 - m

implying a downward bias in the estimated union wage
effect.

1f q0 and q1 are known, however, then the true union
wage effect & and the true union membership rate @ can be
recovered directly from the OLS estimate of d and the
sample fraction of wunion members. For example, if the
misclassification rates are both 3 percent (roughly their
rate in the CPS -- see below), the fraction of observed
union members is 25 percent, and the estimated union wage
premium is 15 percent, the implied estimates of m and § are
23.4 percent and 16.7 percent, respectively.

Assuming that panel data are available, the procedure
for recovering the true union effect in the presence of
potential correlations between the error component of wages
and union status fJs analogous. First, estimate a wage

equation for each period that includes unrestricted

coefficients for each wunion history. Simultaneously,
estimate the sample probabilities of each history. Given

estimates of the misclassification rates, it is then
possible to recover the true probabilities of each union
history, the true union wage effect, and the correlations

of the error component of wages wWith each union history.



x*
Let U'h represent an indicator variable for wunion

i
history h. MWith two periods of data, U:h is an element of
the set {00, 10, 01, 11), where the first entry in each
history denotes union status in the first period, and the
second element denotes union status in the second period.
Suppose that individual wages in periods 1 and 2 are

generated by

*

= b + X + 6 + U + a, + €.,

(2a) w., 1 i “ivo i11° i i1
6 * *

= b + X + U + U + +
(2b) w., 2 iPs Ui i11° < €2
where xi is a vector of observed attributes of i
(education, age, race, and geographic location}, a

;
represents a permanent error component of wages, and €i1
and €i2 represent period-specific wage shocks. The
coefficient § represents the union wage effect: individuals

with union histories ‘10’ and ‘11*' are covered by union
contracts in period 1 (and thus earn a wage advantage § in
that period) while individuals with union histories ‘01/
and '11* are covered by union contracts in period 2 (and
earn a wage advantage ¢ in that period).

In principle both the "transitory" and "permanent"
error components of wWages may be correlated with union
status.2 In the absence of suitable instrumental
variables, however, a 2-period longitudinal estimator can

only eliminate biases associated with the time-invariant

component of unobserved heterogeneity. I therefore assume

For example, union leavers may have experienced lower
than average wages in the year before their departure.



that €i1 and ei2 are uncorrelated with the union histories.

I assume that ai can be decomposed as a linear function of

Xi, the union histories, and an orthogonal error component:

* * *

U + U +
¢'10 i10 ¢01 i01 ¢11Ui‘|1 ¥ ’\xi * 5i'

(3) ai =

In combination with equations (2a) and (2b), this equation

implies the following model for wages in terms of X_  and
i

truye union status:

*x
ba = b + X (A+ + + u
(bay w., 1 B (B DU B Uy
*
U
AP I O S S L
A N 5 ¥
4b = b + X
(4b) w., 2 N R A R LAYy
*
A R P

Wwhen union status is observed with error these
equations are not directly estimable. Instead, a
regression of wages on Xi and the observed union indicators
Uij (j € €00, 10, 01, 113) recovers the coefficients of

*

(5a) E (w_  |X. ,U_,) = b1 + xi(A+ﬁ1)

it it
* * * *
. E X .U . E QU |X_,U. )
* (b, ) E W IV Bo1 B Wigq1%50Yy
6 * E 3
v (8¢ E (U |X.,U. .
¢ ¢11) ¢ i111 i 711)
* X
5b X U = b, o+ X.(A+
(5by E (”izl i iJ.) 2 1.( 'Bz)
* * 6 [ 3 *
u X .U + + E (U. X_,u..)
10 F WigelXi Y2 * ¢ B0 E Wigq1%5eYy;
6 * ]
+ + X ] '
(6+d ) E QU X050

®
where E (y{Xi,Ui,) represents the minimum mean-squared
J



error linear predictor of the random variable y, given X,
i

and the jth observed union history.
I now make two assumptions that simplify the form of

equations (5a) and (5b). First, I assume that the

probability of measured union status in any period depends

only on the true status in that period. More formally, 1
assume:
* * » w
5 P u u,,, u,., X ) = P{u,  |u, P(u. .
3y Pluuolugye Yipr X Cugqlug Plug,lugyd
* *
Wwith P(u, =1|u, ) = , u, =20
it | it qO it
= o u,.o= 1,
q‘ it

*
where u_t and u_t are indicators for true and observed
1 1

union status in period t, respectively. This assumption
rules out any "serial correlation® in the measurement error
process and leads to very simple expressions for the
probabilities of the observed union histories conditional
on the truth.

Using equation (5) it is straightforward to calculate
the conditional probability of a true history given a
particular observed history. Let ﬂh denote the
unconditional probability of history h
( h € €00, 10, 01, 11}) for individuals in a particular

group, and let Uij represent an indicator for the jth

observed history. Then

3* *

E (uihlxi,uij) is not equal to the corresponding
conditional probability unless the conditional probability
is linear in X_ and V._ .. .

i ij



*
P(U U °7
* ( ijl ih} h
P(U, ju. .y = '
ih' 1] «
Z P, U o7
k ¢ ijl ik) k
which depends only on 9 9, and the m’s. As noted by

Freeman (1984) and Lewis (1986), even a small amount of
misclassification error in this formula implies that the
likelihood of a true union transition, given an observed
transition, is low. For example, if 22 percent of a group
are (truly) always union, 3 percent are (truly) union
joiners, and 3 percent are (truly) union leavers, and if
the misclassification probabilities are 3 percent, then
only 51 percent of observed union joiners are actually
joiners. Thirty-eight percent of observed joiners are
misclassified non-union stayers, while 11 percent are
misclassified union stayers.

A second assumption regarding the observed and true

union histories is:

* »* *

6) E (U. |X_,U = P U + X - X)
6 W X0 Wl 78

- 4 .
where X represents the mean value of Xi. A special case
W

of (6) arises when the conditional probabilities of Uih

depend only on the reported histories, and not on the

4 . )
Note that if the distribution of X £ is degenerate
* L *® « * .
then E (U [X,,U. . ) = E (U, |u > = P(_ |U ). Equation
ih i 1] ih' i} ih' i
(6) can be interpreted as a first-order expansion of
w * *

E (U, |X"Uij) around P(Ui

U .
ih' i I-ij)

h
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observed Xfs. In this .case 7h=0.5 More generally, the X's
contain information useful in predicting the probability of
a particular union history given the observed wunion
indicators, The form of equation (6) accounts for the
first-order term of the potentially nonlinear conditional
probabil ity expression.

Using these two assumptions it is possible to express
the minimum mean-square error prediction equations for

wages as functions of X_ and the observed union histories:
i

*

*
7 E X, ,U = - s+ P(U.
(7a) (W, | i ) c ¢ q&m} cl

=1|u, =1
ik 1 o= 1Y

1 1

* L
= = Py = =
+ “501 PCU, ., 1]uik 1) + <6+¢11> w.,, 1|u‘,k 1)

$ XA B (Brd 0y 0+ B Yoy 6000V,

* *

7b E X = P(U =
(7Y B (W, ]X U ) = ey v 60 PUUL g

11U, =1
ik l )

ik
) ) 5 ¥

+ (U, =1 =1 + Pu., . =1|U,, =
(844, ) PU =T fu, =1) + (g ) PAU =1, =D

RS A R LAV AP SRR AP

5 . - . - C e .
Given the earlier assumption on misclassification

n
N

*
rates, a necessary condition for 'nfo is p(uihlxi)

To see this, note that

* *

P X. )eP(U__ |X
* (Uikluih' i) (ihl i)
PCU_ JU. , X ) =
ih' ik i * *
TP, U, ., X )P, |X.)
J] ik’ i) i iy i
* o
P(U U *P{U X
- ¢ ik' ih) {ihl i’
= » * ’
TP, JU. )P, X))
j ik' 1] ij i

*

which is independent of Xi if and only if P(Uihlxi) is

independent of Xi.
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1 1 t
10° 001, and 011 represent the reduced form

coefficients of observed union histories ’10', ‘'01', and

Let D

*14Y in a regression equation for Hi1 that aiso includes

Xi. {Note that union history 700/ is the omitted

2 2
category). Simitarly, let B__, D __, and D represent the
10 01 1
reduced form coefficients of the observed union histories
in a regression equation for Hiz' Then the probability

1
limit of Dk (k = 01, 10 or 11) is:

1 * *

lim D = + PCU. . =1|U. =1) - P(U_ _ =1 =
prim B B+ ) CPUW o=tV =D Wio™ Y0071 2
* *

+ PCU._ =1|U. =1) - PQU,__=1ju,_ =1

¢01( Y01 | ik Yio | oo~ ?
* *
z =1) - P =1 =1 .
+ (6+¢”)cp(u”1 1iuik ) .., |ui00 ) )
Likewise,
2 * »*
i = P =1|U, =1) - P(U =1{u.__=1) 2
plim D, $ro CPWU =V, =D W™ Y5071
* *
P =1 =1) - P(U,_ _=1[U. __=1) 1}
* (5+¢o1’{ Wio U =1 Uio | o0 ")
w *
- = - =1 U =1 )-
+ (6+<;SH)(P(Ui11 1|uik 1) PCU.,, | 001

In addition to the reduced form coefficients, the
sample fractions of each unien history are ocbservable,
These are a simple function of the true sample
probabilities of each history and the misclassification
rates. In particular, if T denotes the matrix whose i,]
element is the conditional probability of observing history

i when the true union history is j, then P = Tem, where P



12

is a vector of the observed probabilities for each history
and @ is a vector of the true probabilities.

Given estimates of the reduced form union coefficients
(6 elements) and the sample probabilities P (3 elements),
and estimates of the misclassification rates, it is
possible to recover estimates of the 7 structural
parameters (6, ¢t10, ¢01, ¢11, T Tor’ 7r”) using a second
stage minimum distance estimator.6 For most of the
analysis in this paper 1 treat the misclassification rates

as known constants (see Section IV). Thus the second stage

model is over-identified with 2 degrees of freedom.

1I1. Misclassification of Union Coverage in the CPS

In January 1977 the <Census Bureau administered a
special supplement to the Current Population Survey (CPS)
asking employees their earnings and hours, and whether or
not their wages were set by a union contract.7 The survey
also asked respondents the name and address of their
employer. The Census Bureau then surveyed the employers,

inquiring about the earnings, hours, and union coverage of

The second stage estimator minimizes a quadratic form
in the deviations between the actual and predicted reduced
form parameters, using the inverse covariance matrix of the
reduced form coefficients as a weighting matrix.

7
This survey has been used by Mellow and Sider (1983)

and Freeman (1984). The exact wording of the wunion
question was as follows:
njg ——5 (the respondent’s) pay rate set by a contract

between a labor union and ———'s employer?”
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the CPS respondents, Employer and employee responses were
obtained for a total of 5103 observations. Of these, 2019
are men age 24-66 who reported valid earnings information,
1 have used this sample to estimate misclassification rates
in the CPS union coverage measure,

Table 1 presents cross-tabulations of union coverage
responses from employees and employers.9 Panel I gives the
cross-tabulation of responses over all industries. Panel
1] restricts the sample to respondents in the highly
unionized manufacturing sector, while Panel IIl is based on
the subsample of respondents in the weakly organized trade
and services industries.

It is conventional to treat the employer responses as
"truth". For example, this is a maintained assumption in
both Freeman (1984) and Lewis (1986). Assuming that
employers’ responses are true, the data show a remarkable

pattern: in both manufacturing (Wwith close to 50 percent

8Unfortunately, the regular CPS questions on union
status are not exactly the same as the question in the
January 1977 study. The CPS asks individuals if they are
members of a labor union or employee association, and if
not, whether they are covered by a labor union on their
job. For purposes of this study |1 assume that
misclassification rates of wunion coverage measured from
this 2-part question are the same as the rates from the
January 1977 question,

9Table 1 is based on the subsample of 1718
observations for which both the employer and employee union
coverage responses are available. The employer’s response
is coded as missing in 11 percent of cases. In another 4
percent of cases the employee’s response is missing.
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union coverage) and trade and services (with less than 20
percent union coverage) the probability that the employer
reports uniecn coverage and the employee reports noncoverage
is the same as the probability that the employee reports
coverage and the employer reports noncoverage. As a
result, the extent of union coverage is the same whether
estimated by the employees’ responses or the employers’
responses. If the employers’ responses are taken as truth,
this can only happen if the relative probabilities of false
positive and false negative responses by the employee vary
with the odds of union coverage.

A simpler hypothesis is that both employer and employee
responses contain misclassification errors, and that the
misclassification rates are equal. To pursue this idea,
suppose that the probabitity of reporting coverage among
uncovered workers (q0 in the notation of section 1) is the
same as the probability of reporting noncoverage among
covered workers (1-q1 in the notation of section 1).
Suppose further that employers and employees have the same
misclassification rates. Then the cross-tabulations in
Table 1 are functions of 2 parameters: the true fraction of
union coverage (7) and the misclassification rate (q). It
is easy to see that in this "symmetric misclassification
model" the off-diagonal cells of the <cross-tabulation

should be equal and should have the same relative size
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. 10
regardless of the true extent of union coverage. Both

properties are displayed in Tabte 1.

A more formal way to test the “symmetric
misclassification model" is by a goodness of fit test--
the model has 2 parameters and can be fit te the 3
independent elements of the cross-tabulation by minimum
chi-square methods. The best fit to the overall table (in
Panel 1) has q=0.027 and m=0.321: the associated test
statistic is 0.10 (with 1 degree of freedom). The
misclassification rate is estimated relatively precisely,
with a standard error of 0.0014. Assuming a 2.7%
misclassification rate but treating the true union density
as a free parameter gives chi-squared statistics of 0.24
for manufacturing (with m=0.485) and 0.21 for trade and
services (with 7=0.167). This simple model therefore
provides an acceptable fit to both the overall and sector-
specific cross-tabulations.

Further evidence of measurement error in the employer-
provided union coverage measures is presented in Table 2.
Here I report the estimated coefficients from a series of
wage regressions that include employer and employee union
status measures. Column (1) presents the union coverage
coefficient from a model that uses only the employee‘s

response. Column (2) presents a similar model that uses

0 . .
The probability of observing either of the

conflicting classifications 1is n(l-qQq + (1-mq(l-q) =
q(1-q), independent of m,
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only the employer response.11 I1f the employer responses
are true and the employee responses contain measurement
errors, one wWould expect the coefficient in column (2) to
be higher than the coefficient in column (1). Clearly this
is not the case. In column (3) 1 include a full set of
interacted coverage response dummies. As predicted by a
symmetric misclassification model, the largest wage effect
is estimated for cases in which both respondents report
union coverage, while the coefficients for the two
disagreement cases are smaller and roughly equal.'1

The models in columns (4)-(7) are fit to the subset of
observations with nonmissing union coverage responses for
both the employer and employee. In this subsample the OLS
estimates of the union wage effect are similar using either
the employee’s or employer’s coverage measure. Assuming
that the symmetric misclassification model is correct (with
q=.027 and m=.321) both these coefficients are biased
downward by 7 percent. One way to check this prediction is
to estimate the union wage effect by instrumental variables

(1V), using the employer’s response as an instrument for

1M
The union coverage variable is coded as 1 for cases

in which the employer reports coverage, and 0 otherwise
(including cases of non-response).
12 . . - .

Assuming symmetric misclassification .rates, the
probability of true union coverage, given a disagreement in
responses, is T {(the unconditional probability of
coverage). Thus the expected coefficients on the two
disagreement cases are both @§, where § is the true union
coverage effect.
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the employee’s response, and vice versa. If the
misclassification rates are the same for employers and
employees then these two IV estimators have the same
probability Llimit, although both are upward-biased by 6
percent (assuming q=.027).

The results of the IV estimations are presented in
columns (6) and (7), and are in agreement with the
predictions of a symmetric misclassification model, The
two IV estimators are approximately equal, and the ratio of
the 1V estimator to the corresponding OLS estimator is
about 15 percent in each case.

The evidence in Tables 1 and 2 suggests two main
conclusions. First, the extent of measurement error in
individual union coverage responses has been overstated in
previous studies by the apparently mistaken belief that
employer responses are "“correct". The data support an
alternative hypothesis that the misclassification rates of
employers and employees are approximately equal. Second,

the misclassification rates for truly wunion and truly

13
lgnoring other covariates, suppose y = a + § u* + ¢,

and let u1 and u represent two independent noisy reports
of u*. Suppose P(u. =1|u*=1)=1-q and P(u.,=1|u*=0)=q for
i=1,2. Let d repre;ent the IV estimator Lf 6 when u1 is
substituted for u* and u_ is used as an instrument for u1,
and let d_ represent the IV estimator when the roles of u1
and u2 are reversed. Then

plim di = 6/(1-2q), i=1,2.

1 am gratefut to Gary Solon for deriving this result and
correcting an error in an earlier draft.
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nonunion workers are about equal, and on the order of 2.5-

14
3.0 percent.

IIl. Longitudinal Data from the CPS

Each month, one quarter of individuals in the CPS are
administered supplemental questions on earnings, hours, and
union coverage.15 Twelve months later, one-half of these
individuals are asked the same questions again. By
matching individual records across years it is possible to
construct a two period panel date set from the CPS. This
data set has two important advantages over many other
longitudinal data sets. First, the earnings questions
refer to wusual earnings per hour or earnings per week at
the main job held during the survey week. This point-in-
time earnings measure is preferable to a time-aggregated

measure like quarterly or annual earnings. Second, the CPS

14
Freeman (1984) presents data from the May 1979 CPS,

in which individuals were asked about their union status in
tWwo separate parts of the questionnaire. 3.2 percent of
individuals gave conflicting union status reports. 1 fit
the symmetric misclassification model to these data and
obtained an estimate of the misclassification rate of 1.66
percent (with a chi-squared test statistic of 4.04). 1
regard this as a lower bound on the misclassification rate
in the CPS, and perhaps indicative of the rate of miscoding
by interviewers and transcribers.

5The CPS design includes 8 rotation groups. Each
group is surveyed for 4 months, then taken out of the
sampie for 8 months, and then surveyed for 4 months.
Groups completing their 4th and 8th surveys (the so-called
“outgoing" rotation groups) answer the earnings and union
status questions.
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sample is large and (at least in a «cross-section)
representative of the overall economy. These advantages
are offset by a8 serious disadvantage: since the CPS is a
survey of households, it is difficult to track individuals
over time, and anyone who changes their residential
location is dropped from the sample.

Despite this limitation 1 have used the 12 monthly
samples of the 1987 and 1988 CPS to construct a two-period
panel of observations on men age 24-66. Details of the
matching procedure are presented in the Appendix. In
brief, the procedure compares the men in a particular
household in 1987 to the men in the same household in 1988,
and computes a match probabitity for each potential pair.
Match probabilities are assigned by an algorithm developed
at the Bureau of Labor Statistics to match individuals in
consecutive March CPS files, using age, race, education,
marital status, and veteran status. Each person in the
1987 sample is then assigned his "best match", and deleted
from the sample if the match probability falls below a
critical value,

A retatively conservative critical value for the match
probability yields an overall match rate of 69 percent.16
A key correlate of the matching rate is age -- the rate

increases monotonically from 50 percent for 25 year olds to

16At this critical value an individual record witl

only match if the respondent’s age grows by 1 year between
the 1987 and 1988 surveys, if the respondent’s race and
veteran status are the same in the twoe surveys, and if
reported education is either fixed or increases by 1 year.
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around 80 percent for individuals over age 55. Match rates
are also higher for whites than nonwhites (69.6% versus
62.7%), and for union than nonunion workers (73.2% versus
67.2%), but are fairly similar across occupation and
education categories.

Table 3 illustrates some of the differences between the
overall CPS cross-section of men age 24-66 and the subset
of successfully merged observations.. The first column of
the table gives the mean characteristics of individuals in
the 1987 CPS with valid earnings data who could potentially
match to 1988 data.17 The lower panel shows the regression
coefficients from a simple log wage regression model fit to
this sample, Column 2 presents the same information for
the subsample who are successfully matched to a 1988
observation. This matched subsample is slightly older, has
a lower fraction of nonwhites, and a higher fraction of
unionized workers. Some of the regression coefficients are
also slightly different in the subsample, including the
experience terms and the union coverage coefficient.

In the analysis in the next section 1 restrict

attention to individuals who report two years of vatid Wwage

17
For simplicity, I have deleted all observations with

allocated earnings data in this table (and all subsequent
analyses). Approximately 15 percent of individuals in the
CPS have allocated earnings -- this rate is not much
different between matchers and non-matchers. However, the
inclusion of observations with allocated earnings affects
some of the characteristics of the data, including the
estimated union wage premium. The union wage gap for men
with allocated earnings is roughly 0.
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data. Relative to the sample in column 2 this requirement
eliminates individuals who are employed in 1987 but
unemployed or out of the labor force in 1988 (approximately
5 percent of the sample) and individuals who report a valid
wage in 1987 but not in 1988. The characteristics of this
"Halanced" sample are recorded in column 3 of Table 3.
Relative to the subsample of successful matches the
balanced subsample is slightly younger, slightly better-
educated, and more likely to be unionized. However, the
regression coefficients for a cross-sectional Qage mode l
fit to the balanced subsample are very simitar to those for

the overall sample of successful matches.

IV. Union Effects by Position in the Wage Distribution

This section applies the estimation methods outlined in
Section 1 to Llongitudinal CPS data. To allow for
differences in the true union wage gap at different points
in the wage distribution, 1 divide individuals in the CPS
sample into quintiles, based on their predicted wages in
the nonunion sector. The prediction equation is fit to
wages of nonunion workers in the subset of 1987 and 1988
CPS observations that cannot be merged (i.e., rotation
group 8 in the 1987 CPS and rotation group 4 in the 1988
CPS). This ‘“unmatchable" sample is retatively Llarge
(47,000 observations) and independent of the sample of
matched observations used in the longitudinal estimation of

the union wage gap.
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The prediction equation includes 11 indicators for
different levels of education, linear and quadratic
experience terms, indicators for veteran status, nonwhite
race and Hispanic origin, and interactions between the race
and experience terms and 3 main education classes. It also
includes region dummies and indicators for central city or
suburban residence. The model is reasonably successful in
describing wages in the nonunion sector, with an R-squared
coefficient of 0.33.

The overall sample of unmatchable observations for 1987
is then stratified into quintiles based on the predicted
wages from this equation.18 The characteristics of the 5
wage groups are presented in Table 4. I have tabulated
demographic characteristics for the overall sample and for
the union and nonunion subsamples within each quintile. I
have also calculated the fractions of union and nonunion
workers in each of the three major "blue c¢ollar®
occupations: craftsmen (skilled tradesmen), operatives
(semi-skilled workers), and laborers (unskilled workers).

The characteristics of individuals in the different
wage quintiles vary as expected. Individuals in the lower
quintiles are vyounger and Lless-educated, and are more
likely to be nonwhite or Hispanic. Comparisons between the
union and nonunion workers in each quintile show several
interesting patterns. First, the raw union-nonunion wage

differential is highest in the lowest quintile (36.9%) and

18 : i i . L
Location infermation is not wused in assigning

predicted wages.
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lowest in the highest quintile (-9.2%). Second, in each
quintile blacks and other nonwhites are more highly
represented in the union sector.19 Third, union workers
are older and generally less-educated than nonunion
workers. Union workers are also more likely to hold blue-
collar occupations, although the differences in the 2 lower
quintiles are relatively small,. Finally, union workers
have much lower variation in wages than nonunion workers
(see Freeman (1980) and fFreeman and Medoff (1984)).

Table 5 reports the results of estimating reduced form
equations for 1987 and 1988 log wages in the matched 1987-
1988 CPS data set. The sample is stratified into 5 groups
using the same predicted wage quintiles as in Table 4.20
Results for the entire sample are presented in the bottom
row of the tabie. The first 2 columns of the table report
the unionization rate by quintile and year. The extent of
union coverage in the matched data set is slightly higher
than in the 1987 c¢ross-section, but shows a very similar
pattern across the predicted wage quintiles. Columns 3 and
4 of Table 5 report estimated cross-sectional ynion wage
differentials from models that include the full set of
individual characteristics used to form the predicted wage

quintiles. Across quintiles the regression-adjusted union

19 i .
The higher average unionization rate of black

workers was first pointed out by Ashenfelter (1972).

Consequently, the 5 groups are not of exactly equal
size in the matched panel. The sample sizes by quintile
are 3695, 3600, 4395, 3347, and 4007.
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wage gaps show the same pattern as the unadjusted gaps in
Table 4. The estimated wage effect is large and positive
for the lower wage quintiles and negative for the fifth
quintile.

Columns 5-7 of Table 5 give the sample fractions of
each of the four possible union histories. The fractions
of union joiners and Qnion leavers are each 4-5 percent,
with relatively higher rates of mobility in the lower
quintiles. of course not alt the observed union
transitions reflect a true change in union status. I1f the
misclassification rates of union wWorkers and nonunion
workers are each 2.8 percent, then the expected fractions
of observed leavers and observed joiners are both 2.7
percent, even in the absence of any mobility between
sectors. Assuming 2-3 percent misclassification rates,
close to one-half of the observed transitions can be
explained by measurement error!

Columns 8-13 give the reduced form wage coefficients
associated with each union history. Inspection of these
coefficients suggests that some of the variation in the
cross-sectional wunion wage effect across quintiles is
attributable to differences in the unobserved
characteristics of wunion and nonunion workers in each
quintile. For example, the coefficient of the ‘01’ history
in 1987 wages is large and positive in quintiles 1 and 2,
and large and negative in quintiles 4 and 5. Since
individuals with a 01’ history are nonunion in 1987

(ignoring measurement errors) these coefficients suggest a
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positive selection bias in the cross-sectional wage gap at
the tow end of the predicted wage distribution, and a
negative selection bias at the high end.

One conventional method for eliminating these selection
biases is to examine the wage changes of union joiners and
leavers. These c¢can be computed directly from the
coefficients in Table 5. For example, the average wage
change of wunion joiners between 1987 and 1988 is the
difference 1in the 01*' coefficients between 1988 and
1987.21 For the first quintile, this change is 0.208-
0.109 = 0.099. The average wage changes of joiners and
leaver in each quintile are presented in Table 6, along
with their associated standard errors. Compared to the
¢cross-sectional estimates, these "fixed effects" estimates
show less variation across quintiles, and suggest a
uniformly positive union wage effect. 1t should be noted,
however, that the biases induced by measurement error in
observed union status are greater in the higher quintiles,
since these quintiles have lower inter-sectoral mobility

22 .
rates. Thus, wWage gap estimates based on the wage

Since the reduced form wage equations do not
restrict the coefficients of the observed covariates across
the two vyears, differences computed 1in this way are
regression-adjusted for the X variables.

22_ . .

This assumes that misclassification are constant
across the predicted wage quintiles. To check [ used the
nonunion workers in the 1977 CPS study to predict wages for
all workers, and then divided the sample into predicted
wage quintiles and computed cross-tabulations of employer
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changes of wunion joiners and leavers understate the true

union advantage more for workers in the higher wage

quintiles.

Table 7 reports the results of the second stage
estimation procedure that recovers the "true" union wage
effect & and the other structural parameters from the
reduced form coefficients and sample probabilities in Table
5. With the exception of the results in the last row of
the table (explained below)_the models are estimated under
the assumption of a fixed 2.8% misclassification.rate. The
goodness-of-fit statistics for the restricted models are
reported in column 8. None of these indicates a rejection
of the structural model at conventional significance
levels. As suggested by the pattern of the wage changes
for union joiners and leavers, the estimated union wage
effect is uniformly positive, and much less variable across
quintiles than the cross-sectional wage gap.

Interestingly, for the sample as a whole the
misclassification-corrected longitudinal estimator is
almost identical to the cross-sectional wage gap (17
percent versus 16-17 percent). At the extremes of the wage
distribution, however, the corrected longitudinal estimator
is different: smaller than the cross-sectional estimator at
the lowest quintiles (indicating a positive correlation

between union coverage and the unobserved determinants of

and employee responses by quintile. The assumption of a
fixed 2.8 percent misclassification rate is not rejected in
any of the quintiles.
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wages) and larger than the cross-sectional estimator at the
highest quintiles (indicating a negative correlation
between unionization and the unobserved determinants of
wages).

Columns 10 and 11 of Table 7 report the implied
probabilities that the observed union transitions are true.
These rande from 30-50 percent, being slightly higher for
the lowest wage quintile and lower for the higher
quintitles, Roughly speaking, the structural estimate of §
is equal to the average of the wage gain for union joiners,

*

divided by P(U01=1|U01=1) and the wage loss of wunion

L]

leavers, divided P(U10=1|U10=1). This is because virtually
all the incorrectly coded union transitions are either
union stayers or nonunion stayers, and should be expected
to show no average wage change. Thus the wage change
estimators are attenuated by a factor of 1/P, where P is
the probability that an observed transition 1is true,
Taking the average of the percentage wage gain for union
joiners, divided by the probability that an observed joiner
is a true joiner, and {(the negative of) the percentage wage
loss of union leavers, divided by the probability that an
observed leaver is a true leaver, yields estimated union
effects of 0.27, 0.17, 0.17, 0.02, and 0.11 for the 5
quintiles, and 0.17 for the overall sample.

As noted earlier, the structural model is over-
identified when the misclassification rate is treated as a
known constant. In principle, it is possible to joinfiy

estimate the misclassification rate and the other
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structural parameters from the reduced form union
coefficients and union probabilities alone.23 The results
of such a procedure, applied to the overall sample, are
reported in the last row of Table 7. The estimated
misclassification rate is 3.1% (with an estimated standard
error of 5.3%). The estimates of the other parameters are
fairly close to the estimates obtained under the assumpticn
of a 2.8% rate, but are extremely imprecise. Treating the
misclassification rate as a free parameter, the model is
barely identified.24

When the misclassification rate is treated as a known
constant the estimates of the other structural parameters,
including the union wage effect §, depend on the precise
value of the misciassification rate used in estimation.
Table 8 shows the estimated values of § by quintile under 3
alternative assumptions: q=0.028 (the base case); q=0.025
(2 standard errors below the base case); and q=0.031% (2

standard errors above the base case). A higher value of

3 ‘

This is Jakubson’s (1990) strategy. Jakubson uses 3
periods of wage data for each individual, thereby adding to
the degree of over-identification of the model.

4The goodness of fit statistic wWwith q unrestricted is
1.5611. The goodness of fit with q = .028 is 1.5446. I
have also attempted to estimate the misclassification rates
within quintiles. In 2 quintiles the estimate of the
misclassification rate tends to 0. In another 2, it is
over 10 percent, leading to clearly erroneous inferences.
For the second quintile the estimated value of q is 3.5
percent, leading to inferences similar to the estimates in
Table 7.
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the misclassification rate leads to larger estimates of the
union wage effect in all quintiles, whereas a smaller value
leads to smaller estimates. This sensitivity should be
kept in mind in interpreting the results in Table 7.

The fourth and fifth columns of Table 8 report the
results of two other specification checks. The wage gap

estimates in column 4 are obtained from reduced form models

without any other control variables (i.e., the vector Xi is
excluded from equation (7)). This specification s
particularly interesting because without additional X's,
the conditional probabilities P(U:h=1|uik=1) are linear in
the observed Uik's, and the assumption in equation (&) is
trivially satisfied. The estimates of the union wage
effect (using q=0.028) are very close to the basis-case
estimates from reduced form models that inctude an
extensive list of covariates. The estimates in column 5
are obtained from reduced form models that include all the

control variables wused in Table 5 as well as one-digit

industry effects for the reported industry in each year.

5The wage equation for 1987 includes industry dummies
for industry in 1987 and 1988. Likewise the wage eguation
for 1988 includes dummies for industry in 1987 and 1988.
The industry categories are: construction; manufacturing;
trade; transportation communications and utilities; finance
insurance and real estate; business and personal services;
health, education, and professional services; public
administration; and other industries.
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Again, the estimated union wage effects are very similar to
the basis-case estimates.

In summary, the results of the structural estimation
suggest two substantive conclusions. First, although the
cross-secticnal estimator provides a roughly unbiased
estimator of the "true" union wage gap at the middle of the
wage distribution, the biases at either tail are
significant. The biases in the upper and lower quintiles
are in opposite direction, with evidence of positive union
selection among workers with lower predicted wages and
negative union selection among workers with higher
predicted wages. Second, even correcting for these
selection biases, the union wage effect is higher among
less-skilled workers and ltLower among more highly skilled
workers. Thus, unions have some equalizing effect on the
between-quintiie distribution of wages, although less than

is suggested by the cross-sectional wage gaps.

6Although the longitudinal wage gaps are unaffected,
the estimated selection terms (the ¢ parameters) are
affected by the particular set of X's included in the
reduced forms. On the other hand, the goodness-of-fit
statistics and the estimated standard errors of § are
hardly affected by the choice of control variables in the
reduced forms.
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V. The Effect of Unions on the Variance of Wages in 1987

This section uses (measurement-error corrected)
longitudinal wWwage gap estimates together with data on the
variances of wages for union status changers to measure the
effect of unions on the variance of men’s wages in 1987.
As emphasized by Lewis (1986), it is impossible to measure
the "true" effect of wunions on the overall dispersion in
wages -- just as it is impossible to measure the "“true*
relative wage effect of um'_ons.2 I set the more modest
task of measuring the gap between the actual vériance of
log wages and the variance that would be measured if all
unionized employees were paid according to the current wage
structure in the nonunion sector.

To formalize this measure, let Hu represent the log
wage for a given individual if that person were unionized
and let Hn represent the log wage for the same individual
if he were nonunion, The wage Hu is only observed for
currently unionized workers while Hn is only observed for
currently nonunion workers. The variance of observed wages
is

var{w) = u var (Hu)u + (1-;) var (wn)n

- -u -n 2
+ U (1-ud(w - w) ,
u n

Lewis defines the true effect as the difference
between the observed variance of wages and the variance
that would prevail in the absence of unionism. 1f the
presence of unions affects the structure of wages in the
nonunion sector, it is impossible to estimate the latter.
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where u is the fraction of the Llabor force covered by

u -
unions, var (W )} denotes the variance of W over the
u u

subset of the labor force currently covered by unions (i.e.
the variance of wages within the union sector), var (un)n
denotes the variance of Hn over the nonunion subset of the
labor force (i.e. the variance of wages Wwithin the nonunion

u . .
sector), W denotes the mean of w over currently unionized
u u

n
workers, and W denotes the mean of w over currentiy
n n
nonunion workers.
If all currently union workers were paid according to

the wage structure in the nonunion sector, the variance of

wages wWould be

var (Ww ) = U var (w )u + (1-&) var (w )n
n n n
- - -y -n 2
+ U (1w - W),
n n

u . .
where var (w ) denotes the variance of nonunion wages
n
. -u
among the subset of currently union workers, and Hn denotes
the mean nonunion wage in the union labor force. The gap

between var (w) and var (un) is given by

- u u
(8) u { var (W ) - var (w ) 2} ¢
u n
- - -u -n_2 -y -n_2
U (1-u){ (W - W ) = (W = W) 2.
u n n n
-u -n )
Let & = w - W denote the unadjusted wage gap between
u n
-u - U
union and nonunion workers, and let § = Hu - wn denote the

true wage advantage that current union workers enjoy over
their nonunion wage. Then the second term in equation (8)

can be rewritten as

- - 2 2
u (1-uw¥{ G - (G - &) 1.
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Here 1 apply equation (8) within quintiles of the
predicted nonunion wage distribution. Examination of this
equation shows that there are two sources of union effects
on the variance of wages wWithin a quintile. On one hand,
unions affect the variance of wages within the union
sector. As noted in Table 4, the variance of wages among
union workers is uniformly lower than the variance among
nonunion workers. This suggests that the within-sector
effect is negative (i.e. var (uu)u < var (Hn)u). On the
other hand, if unions raise covered workers’ wages (§>0),
they increase the gap between wages 1in the wunion and
nonunion sectors =-- a positive between-sector effect.

Aggregating across quintiles gives a third effect of
unions on the overall variance of wages. Over the entire

wage distribution
- -2
var (W) = 2 s {var (W) + (W - w) 2,
q 9 q q

where sq (=1/5) is the fraction of workers in quintile q,
var (u)q is the variance of wages within the qth quintile,

w is the mean of wages in quintile q, and w is the overall

mean of wages. Over all quintiles then,
(9) var (W) - var (w ) = Z s { (var (W) - var(w ) )}
n q q ngq
- -2 - -2
+ 2 s {(w -wW) - (4 -HW) ),
q9 q q nq n
where ;nq denotes the mean wage in quintile g assuming all
workers are paid nonunion wages. The first term is just an

average across quintiles of expressions like (8). The

second is a between quintile effect that arises if unions
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affect wages more or less in different quintiles. To the
extent that unions raise wages more for workers in the
lower quintiles, or unions cover more workers in the lower
quintiles, this term is negative.

Assuming that § is known, the only unobservable term in
equations (8) and (%) is var (Hn)u: the variance of wWages
that would prevail among currently wunionized workers if
these workers were paid according to the nonunion wage
structure, One obvious way to estimate this term is to
compare the variances of wages in 1987 and 1988 for the
subset of union status changers. A difficulty with this
approach is that many observed union status changers are
actually misclassified stayers. As a product of the
estimation in the previous section, Thowever, I have
estimates by quintile of the probabitities that an observed
union transition is true. Let S denote a matrix whose i,]j
element 1is the conditional probability that the true
history is j when the observed history is i. Let VOO' V10,
v01, and v11 denote the measured changes in the variances
of wages for nonunion stayers, wunion Lleavers, union
joiners, and union stayers, and let V be a vector whose
elements are the Vh's. fFinally, Llet V- denote a vector
whose elements are the corresponding true changes in the
variances of wages for individuals with each union history.

* * -1
Then VvV = 8§ V , implying V = § V.
The elements of V and V* are presented in Table 7 for

each of the 5 wage quintiles. The observed variance

changes for joiners and leavers are based on samples of
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approximately 130-170. men in each quintile, and are
relatively imprecise. Nevertheless, union joiners show a
uniform decrease in the variance of their wages, while

union leavers show an increase in the variance of wages in

*
3 of the quintiles. The estimates of V show the same
* *
patterns. Column 9 of the table presents (V - vV__)/2-
‘ N 10 01
(V00 + V11)/2, which is an estimate of the change in the

variance of wages associated with unionization, assuming
that the 1increase in the variance of wages for wunion
leavers equals the decrease in the variance of wages for
union joiners. For reference, column 10 reports the actual
difference in the variance of wages between the nonunion
and union sectors in 1987. If in the absence of unions
currently unionized workers would have the same variance of
wages as currently nonunion workers {(i.e.
var (un)u = var (un)n), then this is an alternative
estimator of the within-sector effect.

Table 10 presents all the data needed to compute the
terms in equations (8) and (9). To eliminate biases
associated with the matched CPS sample, the means and
variances in this table are based on the 1987 cross-
section sample. However, | use the structural estimates of
the union wage effect (from column 1 of table 7) and the
measurement-error corrected longitudinal estimate of the
within-sector union wage effect (from column 9 of Table 9)
to compute the union effect on the variance of wages.

The within-sector effect of wunions in each wage

gquintile is reported in row 6, wWwhile the between-sector
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effect is reported in row 8., The sum of these two effects
(in row 8) is an estimate of the effect of unions on the
variance of wages within predicted wage quintiles. In the
three lower quintiles, the total effect is approximately
zero: the within-sector and between-sector effects are
roughly offsetting. In the two upper quintiles the total
effect is negative, For these quintiles the union wage
effect is smaller (reducing the between-sector effect)
while the within-sector effect is relatively large.

Rows ¢ and 10 give the between-quintile effects. Row 9
shows the effect of unions on the average wWage of each
quintile. This is relatively larger for quintites 1 and 2,
reflecting the larger union wage effects in these
quintiles. Row 10 gives the contribution to the between-
quintile effect at each quintile. This 1is large and
negative for the lowest and highest quintiles, reflecting
the above-average wage gain for workers in the first
quintile (6.6%) and the below-average wage gain for workers
in the fifth quintile (2.1%). The within-quintile effects
and the between-quintile effects are summed in the last row
of the Table.

These calculations suggest that unions reduced the
variance of log wages by .019 relative to the variance that
would have prevailed if all workers were paid their
nonunion wage. In 1987 the overall variance of log wages
among men age 24-66 was 0.284. Thus, unions reduced the

variance of wages by approximately 7 percent.
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As a specification check it is useful to recompute the
union effect under two alternative assumptions. The first
alternative is that the union wage gains by quintite are
equal to the cross-sectional union wage coefficients. This
assumption raises the estimated effect of unions on the
variance of wages to -0.028, mainly by raising the between-
guintile effect. The second is that the wWithin-sector
effect of wunions on the variance of wages takes on a
uniform value across gquintiles. The estimates in Table 9
of the within-sector variance effect are relatively
imprecise, and are obtained wunder fairly restrictive
assumptions. If unions reduce the variance of wages in the
union sector by 0.10 wuniformly across quintiles, the
estimated effect of unions on the overall variance of wages
rises to 0.027. On the other hand, setting the within-
sector effect to 0.05 across quintiles lowers the estimated
effect to 0.013. The actual effect is probably between
these two bounds.

Vi. The Effect of Changes in Unionization on the Variance

of Wages 1973-87

This section returns to the final question raised in
the introduction: how much of the increase in the
dispersion of wages over the past two decades can be
attributed to changes in the level and distribution of
union membership? To answer this question I use data from
the May 1973 Current Population Survey (the first CPS to
ask questions on union membership and wages) to measure the

patterns of wunionization in the early 1970s. I then
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estimate the effect of changes in union coverage between
1973 and 1987 on the variance of wages in 1987,

The information on wages, earnings and hours in the
1973 cpPSs is fairly similar to information collected in the
later surveys. The wunionization question in the 1973
survey, however, refers only to union membership. There is
no information on the union <coverage of nonmembers.
Compared to the union coverage concept used throughout this
paper, the 1973 figures therefore understate unionization
rates by 2-3 percentage points. Given the effects of
unions on the variance of wages, calculations based on the
1973 union membership rates probably understate the role of
changing unionization on the rise in the dispersion of
earnings.

The May 1973 sample of men age 24-66 who worked as paid
employees in the survey week and reported a valid wage
contains 17,926 observations.z8 For each individual |
predict a 1987 wage using the wage equation fit to the
nonunion sector in 1987.29 I then compute unionization

rates by quintile of the predicted wage. These rates are

8In the May 1973 public use data file the earnings of
individuals who refused to provide wage or earnings
information are not allocated. Thus the sample s
consistent with the samples of men with non-allocated wage
data used for 1987 and 1988.

9The 1987 wage prediction is relatively highly
correlated with the 1973 wage: the squared correlation
coefficient is 0.19. By comparison a regression model with
the same explanatory variables fit to the 1973 data has an
R-squared coefficient of 0.23.
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presented in Table 11 along with comparable 1987 rates.
For reference [ also report the estimated cross-sectional
union wage gaps by quintile in the two years. Although the
estimated union wage gaps are fairly similar in 1973 and
1987, the westimated unionization rates are not. In
particular, the unionization rates of the 2 lower quintiles
declined 15 percentage points between 1973 and 1987, while
the unionization rate of the highest quintile actually
increased.

Using equations (8) and (9) it is possible to estimate
the effect of the change in unionization from 1973 to 1987
on the variance of wages in 1987. This calculation assumes
that changes in the unionization rate affect neither the
union-nonunion wage gap (§) nor the within-sector effect of
unions on the variance of wages. Under these assumptions,
the portion of the variance of wages in a particular
quintile associated with a change in the unionization rate

- W
from a base year level u to a new level u is:

* - u u
(u - uw)(var(w ) = var{w ) ) +
u n

* *

- - 2 2
(U (1-u ) - u(l-u)) { 6 - (G-8&) 2,

where G is the unadjusted union-nonunion wage differential.
As in equation (8) the first term represents a within-
sector effect while the second term represents a between-
sector effect.

In addition to any effects within wage quintiles,
changes in unionization rates have between-quintile

effects. The pattern of the <changes in unionization
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between 1973 and 198? suggests that the between-quintile
effects are potentially significant., Assuming no change in
the union wage gap wWithin quintiles, the decline in union
densities in the two lower quintiles, together wWith the
increase in union coverage in the highest quintile, would
increase the between-quintile variance of wages.

Table 12 contains estimates of the effects of the
change in wunion coverage from 1?73 to 1987 on the
components of the variance of wages in 1987.30

For the first 4 quintiles, the declines in union coverage
between 1973 and 1987 led to a rise in the wWithin-sector
component and a decline in the between-sector component.
The between-quintile components, however, are large and
positive at both ends of the wage distribution. The total
effect on the variance of 1987 wages is estimated to be
0.01%. Between 1973 and 1987 the variance of log wages of
men age 24-66 rose by .057 (from 0.227 to 0.284). One-
fifth of this increase is therefore attributable to the
changing level and distribution of unionization. In light
of the inability of other observable factors to explain the
rise in wage inequality over the 1970s and 1980s (see Bound
and Johnson (1992)) the role of changing unionization is

notable, and deserves further study.

0 . . . .

A positive entry in this table indicates that the
change in unionization increased the particular component
of variance.
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VIl. Summary and Conclusions

This paper studies the distributional effects of trade
unions on the wages of men in the US economy. The
magnitude of the conventionally-estimated union wage gap
varies across the wage distribution, with a large positive
effect among workers with lower predicted wages and a
negative effect for workers with predicted wages in the top
quintile. Using a longitudinal estimation technique that
accounts for measurement errors in union status, I find
that this variation represents a combination of differences
in the true wage effect of unions and differences in the
selection process into wunionized jobs. Longitudinal
estimates of the union wage effect decline with predicted
wages in the nonunion sector. However, the unobservable
determinants of wages are positively correlated with union
status in the lower part of the wage distribution, and
negatively correlated with union status in the upper part
of the distribution. Some of the apparent union wage gain
for workers in the lower part of the wage distribution is a
relabelling effect, with higher "ability" workers being
more likely to hold union jobs. Likewise, the apparently
negative effect of unions for workers in the upper tail of
the wage distribution is entirely a relabelling effect. On
net, unions have some equalizing effect on the distribution
of wages, but less than the pattern of the conventional
wage gap estimates would suggest.

Although the effect of unions on the overall variance

in wages at a point in time is relatively modest, changes



42

in the level and distribution of wunion coverage have been
an important component of the recent rise 1in wage
inequality. During the past two decades union coverage
dropped precipitously for workers in the lower guintiles of
the wage distribution, while it actually increased for
warkers in the highest quintile. Given the positive wage
effects of- unions (especially for workers in the loWwer part
of the wage distribution) these changes have raised the
between-quintile variation in wages. Comparing the
distributions of wunion coverage in 1987 and 1973, 1
estimate that changes in unionization can account for one-
fifth of the increase in the variance of adult male wages

during that period.
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Appendix

I. Construction of Matched CPS Sample

The data set is based on the merged monthly files of
the outgoing rotation groups in the 1987 and 1988 CPS. The
procedure for matching observations in the 1987 and 1988
files followed five steps:

1. create a file containing one record for each
household in the &4th rotation group. of the 1987 CPS with
one or more men age 24-67. Record for each male age 24-66
in the household (up to 7 men per household) the
individual’s age, race, education (highest grade
attended), marital status, veteran status, and the number
of people in the household. The 1987 file has 64,265
households.

2. create a file <containing one record for each
household in the 8th rotation group of the 1988 CPS with
one or more men age 24-67. Record the information listed
above for each male age 24-67 {(up to 7 men per
househotd). The 1988 file has 42,318 households.

3. merge the 1987 and 1988 households by CPS household
identifier. The merged data set has 36,501 households.

4. for each individual in the 1987 household compute a
"match probability" for matching with every observation in
the 1988 house- hold. Compute a "match probability" for
matching each male in the 1988 household with every
observation in the 1987 household.

5. Delete potentially matched observations with a “match

probability" of 0.3 or less. Then retain only one matched
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observation per original observation in either the 1987 or
1988 data set. The final data set has 39,363 observations.

The "match probabilities® are assigned by comparing
information in 1987 and 1988, following an algorithm
developed by Joshua Gahm at the Bureau of Labor Statistics
(document dated December 15, 1983). The algorithm
penalizes matches with a change in age between 1987 and
1988 different than } year, with a change in race, with an
unlikely change in marital status (e.g. married/ separated/
widowed in 1987 to never married in 1988), with a change in
veteran status, or with a change in highest grade of
schooling greater than 1 year. Consider a white married
man age 30 in 1987 who reports non-veteran status and 12
years of schooling and who Llives in a household with 4
people in 1987. A match to a married white man age 31 in
1988 with the same education and veteran status is assigned
a probability of 0.49 (and is retained). A match to a man
age 37 with a different race or veteran status, orf an
absotute change in education of 2 vyears, 1is assigned a

probabitity of 0.16 (and is dropped).
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Match rates for various groups are tabulated below:

Characteristic Match Rate (%)
Al 68.8
Age: 24-30 55.0
31-35 66.0
36-40 71.7
41-45 74.7
46-50 75.7
51-5%5 79 .1
56-60 80.2
61-66 80.2
Race: white 69.6
nonwhite 62.7
Educatic 0-11 years 67 .1
12 vyears 69.5
13+ years 68.7
Veteran Status: veteran 74.0
nonveteran 66.0
Wage Allocation: no 69.5
yes 64.7



Table 1

Cross-Tabulations of Employer and Employee Reports of
Union Coverage: January 1977 CPS

I. All Men Age 24-66 With Valid Wape

Employer Report

Union Nonunion
Employee
Report: Union 523 43
(30.4%) (2.5%)
Nonunion 46 1106
(2.7%) (64.4%)

II. Subset in Manufacturing Industries

Employer Report

Union Nonunion
Employee
Report: Union 246 14
(46.2%) (2.6%)
Nonunion 12 261
(2.3%) (49.0%)

III, Subset in Trade and Service Industries

Employer Report

Union Nonunien
Employee
Report: Union 97 16
(15.9%) (2.6%)
Nonunion 14 483
(2.3%) (79.2%)

Notes: The entries in each table are the number of cases and
the percent of responses (in parentheses). Tabulations
exclude cases in which either the employer or employee union
response 1s missing. Union status refers to coverage of
job by a union contract.



Table 2

Estimated Log Wage Equations:
Men Age 24-66 in January 1977 CPS

(standard errors in parentheses})

a Subsampleb
Full Sample
OLS e
(1) (2) (3 (4) (3 (6e) (7>
1. Worker 0.210 --- --- 0.206 --- 0.232 ---
reported (0.021) (0.023) (0.027)
coverage
2. Firm --- 0.167 - --- 0.196 --- 0.240
reported (0.021) (0.022) (0.026)
coverage
3.Cross-Class of
Union Reports:
a. Both Yes .- --- 0.224 --- --- --- ---
(0.023)
b. Worker Yes .- --- -0.000 --- --- --- ---
Firm No (0.061)
c. Worker No --- --- -0.049 --- --- --- ---
Firm Yes (0.059)
d. Worker Yes --- -.- 0.249 --- --- .- .-
Firm Missing (0.045)
e. Worker No .- --- 0.041 --- .. - --
Firm Missing (0.036)
f. Both Missing --- .- -0.015 . .- .-- e
(0.043)
4. R-squared 0.309 0.297 0.315 0.308 0.305 0.306 0.306

Notes: aSample size is 2019.
variable are 1.741 and 0.465, respectively.

Mean and standard deviation of the dependent
All models include

years of education, potential experience and its square, and dummy

variables for 7 industries, 7 occupations, public-sector employment,
nonwhite race, and residence in the South.

bEstimated on subsample of 1718 observations with non-missing unicn
status for firm and worker., Mean and standard deviation of the
dependent variable are 1.746 and 0.460, respectively.

c . . . B .
Estimated by instrumental variables, using the firm’s union response
as an instrument in column (6), and the worker’s response as an
instrument in column (7).



Table 3

Comparisons of Various Samples of the 1987 CPS

All with Non- Subset Matched Subset Matched

allocated Wage to 1988 with 1988 Wage
1. Sample Size 32803 22810 19044
2. Avg Age 39.2 40.6 40.1
3. Avg Education 13.1 13.1 13.2
4. Pect Nonwhite 11.6 10.7 10.2
5. Pct Hispanic 6.0 4.8 4.6
6. Pct Union 26.5 28.1 28.8
7. Mean Log Wage 2.323 2.354 2.367
8. Std Dev of 0.549 0.536 0.519

Log Wage

. . .. a
9. Estimated Repression Coefficients

a. Education 0.083 0.082 0.082
(0.001) (0.001) {0.001)
b. Experience 0.038 0.034 0.023
(0.001) (0.001) (0.00L1)
c. Exp-squared/100 -0.063 -0.052 -0.051
(0.002) (0.002) (0.002)
d. Nonwhite -0.187 -0.182 -0.176
(0.008) (0.010) (0.010)
e. Hispanic -0,134 -0.135 -0.137
(0.011) {(0.014) (0.016)
f. Union (covered) 0.183 0.166 0.154
(0.006) (0.007) (0.007)
g. R-squared 0.290 0.279 0.282

Notes: See text for description of samples and matching algorithm.
Sample includes men age 24-66 in rotation group 4 of the
monthly 1987 CPS files.

a . : .
Regression models also include 8 region dummies and
indicators for cental city and suburban residence.



Characteristics of Men in 1987 CPS, by Predicted Wage Quintile

Table &4

Predicted Wage Quintile

1 2 3 4 5

1. Avg Age 34.4 37.0 41.6 39.5 43.8

2. Avg Education 10.3 12.0 12.8 14.7 16.8

3. Pet Nonwhite 26.6 12.0 4.9 8.5 3.6

4. Pect Hispanic 17.3 5.0 .8 2.0 1.1

5. Pet Union 23.5 30.3 33.1 24.7 19.7

6. Mean Log Wage 1.976 2.198 2.342 2.480 2.730
7. Std Dev Log Wage 0.450 0.455 0.452 0.470 0.509
8. Nonunion Subsample

a. Avg Age 33.5 36.1 40.6 38.8 43.8
b. Avg Education 10.3 12.1 13.0 14.8 16.7
c. Pct Nonwhite 25.0 10.0 4.9 8.4 2.9
d. Pct Craftsmen 26.3 28.4 25.1 13.0 4.8
e. Pct Operatives 24.4 21.2 13.6 6.8 1.2
f. Pct Laborers 10.7 6.2 2.7 1.3 0.5
g. Mean Leg Wage 1.889 2.099 2.272 2.467 2.748
h. Std Log Wage 0.435 0.463 0.483 0.504 0.536
. Union Subsample

a. Avg Age 37.1 39.1 43.4 41.7 43.9
b. Avg Education 10.3 11.8 12.4 14.1 16.9
c. Pct Nonwhite 31.9 16.1 5.0 9.0 5.5
d. Pct Craftsmen 25.2 30.3 35.0 27.8 5.8
e. Pct Operatives 35.3 32.4 27.3 17.0 4.9
f. Pct Laborers 11.9 .8 5.7 3.6 0.9
g. Mean Log Wage 2.258 2.425 2.485 2.521 2.656
h. Std Log Wage 0.377 0.340 0.341 0.345 0,373

Notes: Sample consists of men age 24-66 in rotation group 8 of monthly 1987

CPS files.
included.

Sample size is 33385,

Only observations with a non-alleccated wage measure are
Observations are split into

quintiles on the basis of a predicted wage in the nonunion sector.

See text for description of prediction equation.



Table 5

Union Frequencies and Estimated Union Wage Effects:
Men Age 24-66 in Matched 18B7-88 CPS File

(standard errors in parentheses)

Cross-Sectional Probabllities of Esrimated Reduced Form Coefficients
Pce Union Uniocn Wage Gap Union Histories: 1387 Log Wages 1988 Log Wages
1987 13848 1387 194838 1o "0t ‘11 ‘10 ‘ol "1l 10 ‘ol il
]
Quintile
1 259 24.2 0.343 0.38 5.14 4.87 20.22 0.230 0.109 0.413 0.0686 0.208 0.403
(0 02) (0.02) (0.0303 (0.031) (0.017) (0.0Q031) ({0.032) «(0Q0.018)
2 32.0 32.7 0.231 0.29 L «. 83 28.92 G.171 0.088 0.314 0.093 0.158 0.3086
(0.01) (0.01) (G, 034} (0.032) (0.0186) (0.033) (0.030) {0.0:5%
3 357 35 0.20 0.19 3.82 .18 32.33 0.131 0.043 0.210 0.095 0.119 0.191

(0.01) (0.01) (0.033) {0.031) (0.014) (0.033) ({(0.031) {0.014)
&« 257 25.% 0.Q7 0.06 3.97 3.6t 22.38 -0.012 -0.060 G.071 -0.012 -0.053 Q.063

(0.02) (0.02) (0.038) (0.0s&1) {(¢.019) (0.039) (0.041) (0.019)
5 213 21,4 -0l -0.11 3.74 3.79 18.57 -0.081 -0.1356 -0.135 -0.085 -0.110 -0. 138

(0.02) (0.¢2) (0.040) (0.040) (0.020) (0.038) (0.039) (0.01%
Nctes: Estimated on sample 2f matched observations of men age 24-66 in the 1987 and 1988 CPS. The union

coverage ratas and cross-sactional union wage gap estimates are estimatsd on the subsamples of
matched observations with valid (nonallocated) wages for the particular year (1987 or 1988). The
probilities of the union histories and the reducsd form wage cosefficients are estimated on the
balanced samples of matched observations with valid (nonallocated] wages in both 1987 and 1988. See
text for list of covarjates included in estimation,

a
Observations are sorted into quintiles on the basis of a predicted nonunion wage. See taxt



Table 6

Average Wage Gain Between 1987 and 1988
Union Joiners Versus Union Leavers

(standard errors in parentheses)

Change in Mean Log Wage 1987 to 1988:

Joiners Leavers
Predicted Wage Quintile:

1 0.099 -0.164

(0.024) {(0.023)

2 0.060 -0.078

(0.023) (0.025)

3 0.076 -0.036

(0.023) (0.024)

4 0.007 -0.000

(0.03L) (0.029)

5 0.047 -0.014

(0.029) (0.030)

All Quintiles Pooled 0.063 -0.063
(0.012) (0.012)

Note: Estimates based on reduced-form parameter estimates
in Table 5. See text,



Tabla 7

Summary of Structural Estimation, By Quintile

(standard errocs in parentheses)

b
Estimated Structural Parameters: Implied Probabilities
Goodnass
§ ¢ & ¢ ™ n n £ et P(U. lu_ ?(u' lu
o
10 a1 11 10 0l 11 10 10 Q1 01
Quintile
1 0.279 0.066 0.107 0.133 2.86 z.21 21.20 2.76 0.51 Q.45

(0.038) (0.059) (0.067) (0.039) (0.37) (0.28) (0.70)

2 0.162 0,103 0.0al ¢. 149 1.68 2,30 30.43 1.12 0.38 0.45
(0.040) (0.083) (0.067) (0.042) (0.34) (0.39) (0.80)
3 0.180 0.131 g.010 9.021 1.11 1.69 3411 5.33 Q.28 0.38
{0.050) (0.111) «(C.081) (0.052) (0.32) {0.31}) (0.75)
& 0.009 -0.073 ~0.257 0.080 1.39 1.05% 23.55 Q.43 0.33 0.27
(0.0B63) (0.118) {0.137) (0.066) {0.37) (0.35) {0.77)
5 0,105 -D.288 ~0.420 -0.250 1.13 1.23 19.52 2.04 0.28 0.30
(0.064) (0.142) (0.142)y (0.068) (¢.23) (0.32) (C.83)
Notes: Ses text. Paramaters ars estimated by minimum distance, fitting the reduced-form coefficients and

union history probabilities in Table 5. All estimates assume & 2.8 percent misclassification

rate for union status reporting,

a
Distributed as chi-squared with 2 degrees of freedom under the null hypothesis of a correctly
specified modal.
.

b
P(UlniUlo) denotss the probability that an observed unicn leaver is correctly classified.

N
E(Uolluol) denotes the probabllity that an observed unicn joiner is correctly classified.



Table 8

Estimated Union Wage Effects Under Alternative Assumptions

Based on Alternative

Based COn Reduced Form in Table 5: : Reduced Forms:
Base Case Low Estimate High Estimate No X’'s Industry Effs
(q~0.028) (q=0.023) (q=0.031) (qu0.028) (q=0.028)
Quintile:
1 0.28 0.25 0.32 0.27 0.27
2 0.16 0.14 0.19 0.16 0.16
3 0.18 0.15 0.24 0.18 0.17
4 0.01 0.01 0.01 0.01 0.01
5 0.11 0.08 0.15 0.10 0.10
All 0.17 0.14 0.21 0.17 0.16

Notes: In columns 1-3 estimates are obtained from unrestricted reduced
form reported in Table 5, using alternative values for the
misclassification rate (g). 1In column & the estimates are obtained
from reduced form models that exclude any other control variables.
In column 5 the estimates are obtained from reduced form models that
include 16 industry effects (8 effects for industry in each of
1987 and 1988). See text.



Table 9

Changes in variance of Wages, 1987 to 1988:
By Observed and “True" Union Status

Changes in Variance by Changes in Variance by Difference in
Observed Union Status “True" Union Status Implied  Cross-sectional
Uniona Yariance:
Qo 107 0y 11 ‘00" 10! Qg1 11 Effect Nonunnion - Union
Quintile

1 0.022 0.064 -0.042 -0.004 0.022 0.118 -0.116 -0.004 0.101 0.047

2 -0.008 -0.017 -0.037 -0.008 -0,008 -0.028 -0.085 -0.008 0.037 0.099

3 0.003 -0.002 -0.001 -0.00& 0.003 -0.004 -0.005 -0.006 0.000 0.117

4 0,009 0.053 -0.042 -0.001 0.009 0.179 -0.139 -0.00% 0.153 0.135

5 -0.013 0.002 -0.067 -0.032 -0.013  0.046 -0.192 -0.032 0.136 0.148

Notes: Entries represent the change in the variance of log wages between 1987 and 1988 for individuals
with different union histories. Entries by observed union status are averages for sample of
men age 24-66 in matched 1987-1588 CPS sample with given union history, Entries by “true" union
histories are estimates of underlying changes in veriances by actual union history -- see text.

a . . . . . . . - -
Change in variance for unfon leavers minus change in variance for union joiners, divided by sum
of changes in variance of union and norunion stayers.,

b .
Average 1987 variance of wages of nonunion workers minus average 1987 variance of wages of union
workers,



Table 10
Effect of Unions on the Variance of Wages in 1987

Predicted Wage Quintile

1 2 3 4 S Al
1. Percent union 23,50 30.34 33.12 26.73 19.66 26.60
2. Union-nonunion wage gap 0.369 0.326 0.214 0.054 -0,093 0,186
{unadjusted)
3. Standard deviation of log wages
a. Nonunion sector 0.435 0.463 0.483 0.504 0.536 0.568
b. Union sector 0.377 0.340 0.341 0.345 0.373 0.380
4. Estimated union effect 0.279 0.162 0.180 0.009 0.105 ...
on wages (from Table 7)
5. Estimated union effect 6.101 0.037 0.000 0.152 0.13%6 ---
on variance of wages
in union sector
(from Table 9)
Effect of Unions on Within-Quintile Variance
6. Due to change in variance -0.024 -0.0M11 0.000 -0,038 -0.027 -0.020
of union wages (within-
sector effect)
(row 1 * row S)
7. Due to change in gap 0.023 0.0t7 0.010 0.000 -0.005 0.009
between union and
norunion average wages
{between-sector effect)
8. Total Within-Quintile Effect -0.001 0.006 0.010 -0.038 -0.032 -0.009
(row & + ros 7)
Effect of Unions on Between-Quintile Variance
¢. Effect on mean wage 0.066 0.049 0.060 0.002 0.021 0.042
of quintile
(row 1 * row &)
10. Effect on squared -0.017 -0.002 0.000 -0.014 -0.018 -0.010
deviation of quintile
mean from overall mean
(between-quintile effect)
11. Grand Total -0.018 0.004 0.010 -0.052 -0.050 -0.019

(row 8 + row 10)

Note: See text for formulas and assumptions.



Table 11

Estimated Union Densities and Estimated
Cross-sectional Wage Effects, 1973 and 1987

(standard errors in parentheses)

May 1973 CPS 1987 CPsS
Union Union Wage Union Union Wage
Density Effect Densicy Effect
Quintilea
1 38.9 0.31 23.5 0.32
(0.01) (0.01)
2 43.7 0.23 30.3 0.32
(0.01) (0.01)
3 38.3 .13 3.1 0.19
(¢.01) (0.01)
4 33.3 0.07 24.7 06.05
(0.02) (0.01)
5 12.5 -0.07 19.7 -0.11
{0.03) (0.02)
All Workers 33.7 0.16 26.4 0.17
{0.01) (0.01)

Notes: 1973 union density refers to rate of union membership. 1987
union density refers to rate of union coverage. Union wage
effects are estimated union coefficients from a linear
regression model fit to log wages within quintile -- see text.

*Individuals are assigned a predicted wage in the nonunion sector
in 1987 and sorted into quintiles on the basis of this wage.



Table 12

Estimated Effect of Changes in Unionization from 1973 to 1987
on the Variance of Wages in 1987

Between-
Effect on Variance In Quintile: Quintile
Quintile Within-sector Between-sector Effect Total
1 0.015 -0.007 0.019 0.027
2 0.005 -0.003 0.002 0.004
3 0.000 -0.001 -0.000 -0.001
4 0.013 0.000 0.004 0.017
5 -0.010 0.001 0.018 0.019
All 0.005 -0.002 0.008 0.011

Note: See text for formulas and assumptions.



