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Communications

Life Cycle Union Effects Based on a Pooled Regression
Technique: Evidence from PSID*

I. Background

Many studies' have been done concerning the union-nonunion wage differential. Surprisingly,
very few studies focused on the shape and relative slopes of age-earnings profiles of union and
nonunion members. However, it has been inferred by those studies which focused on the slope of
age-earnings profile that unions raise and flatten the age-earnings profile so as to decrease average
returns to seniority.

The issue of interest is to ascertain whether earlier studies tell us the whole story about the
union-nonunion wage differential, and the effect of unions on the slope of the age-earnings profile.
This is because the individuals who join a union could be different from those who do not. How
can we “adjust” for unobserved characteristics to avoid biases due to heterogeneity?

The available alternatives to the pure cross-sectional techniques are the panel data based
standard “fixed effects” methods: firstly, the “mean deviation” approach [1], and secondly, the
“first differencing” method [8; 10]. The former suffers from the fact that the effect of time
invariant variables can not be estimated besides imposing a very strong set of restrictions on the
regression coefficients. On the other hand, as pointed out by Freeman [4], the latter technique is
polluted by measurement errors. Due to the shortcomings of present techniques we need a new
technique to estimate union effects.

A viable alternative may be to use panel data focusing on one-time union switchers? (they
could be either leavers, who switch from union to nonunion or joiners, who switch from nonunion
to union). By this approach, given individuals can be followed over a period of time long enough
to observe their age-earnings profiles before and after they switch from union to nonunion and
vice versa. This approach will be taken in this paper.

II. The Model

It has been shown by Mincer and Polachek [9, $79] that:

*I wish to thank Professor Solomon Polachek for his valuable comments. 1 also wish to thank Professors Gregory
Duncan and Duane Leigh for loaning me a Weighted Nonlinear Least Squares Probit SAS program for Heckman’s
selectivity correction, and an anonymous referee for his suggestions.

1. See Freeman and Medoff [5], and Lewis [7] for excellent surveys of recent literature.

2. Panel data for a sample of one-time union switchers was used by Polachek and McCutcheon [11] to analyse the
impact of unions on employment stability. Polachek et al. [12; 13] and Wunnava [14] investigated the impact of unions on
wages using a similar sample.
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InY, =ao+rS +r jgk(f)df (1)

where

Y, = earnings in time period ¢,
r = the average rate of return to human capital,
S = years of schooling,
L = years of labor market experience after schooling,
k, = the ratio of $ investment costs (C, ) to earnings capacity (E,) or a measure of the fraction
of time spent investing at time period ¢, and
ap = innate earning potential.

Let us suppose that after schooling there are n segments in a given individual’s working life (L),
e, L= 2,"'=1 ej, where ¢; is the duration of the jth segment. So (1) can be respecified as (2)

InY, =ao +rS +r Z]Lj k;(r)dr @)
iz
by assuming that

ki(r) = koj = B; - . 3)

Substituting (3) into (2) one can get (4)
InY, =a0+rS+riJ:(koj—Bj -7)dr. @)

i<

Since the focus is on one-time union switchers (all data in the PSID prior to 1968 are retrospective

and data following 1968 are current), a natural division occurs in depicting the life cycle. By
letting n = 3, three segments of post school investment emerge:

(i). Experience prior to 1968 (= age in 1968 — Schooling in 1968 — 6); let us call it EXP.
(ii). Experience since 1968 to prior to change in union status; let us call it EB.
(iii). Experience after change in union status; let us call it EA.

Thus (4) can be simplified as (5):

InY,=ay + ;S + ay(EXP) + a3(EXP)

+ a4(EB) + as(EB)® + a(EA) + as(EA) (5
by adding a union status CHANGE dummy to capture the possible discontinuity in the earnings
profiles due to a change in union status, and by bringing in a stochastic error term, equation (5)
when adapted for panel data gives us the basic empirical specification of the segmented earnings
function (equation (6)) used in this paper:

InW;,=aqg + (1()(CHANGE),', + a18;
+ ay(EXP)i; + a3(EXP?);, + au(EB);
+ as(EBY)i, + as(EA)i + ar(EAY); + €5 (6)
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i=1,2,...,m (cross-section), t = 1,2,...,n (time-series)

where W, is the real hourly wages (in 1968 $) of the ith individual in the zth year. Since only
a smaller fraction of individuals are usually one-time union switchers, focusing on such a sub-
sample may not yield “global” estimates. Even though “globality” is not the main focus of this
paper, any similarity of parametric estimates concerning the effect of unions computed separately
for leavers and joiners (who are two diverse groups) shall adequately address this issue. This
issue can be further checked by bringing in an inverse Mills ratio term Heckman [6], and Duncan
and Leigh [2; 3] as an additional regressor into equation (6). One could generate an appropriate
inverse Mills ratio term (hereafter SELECTIVITY) by the following steps

(A). Defining SWITCH; which is an unmeasurable variable that takes the following form:

If SWITCH; > 0, individual { is a one time switcher.
If SWITCH; < 0, individual i is from the omitted category.

(B). For the ith individual, the SWITCH threshold equation is defined as
SWITCH; = X;B + ¢;.

X; includes all of the exogeneous variables in the model.

This reduced form threshold function determining sample selection into SWITCH and nonSWITCH
sectors can be estimated using a Weighted Nonlinear Least Squares Probit (WNLSP) method.

(C). Then for the SWITCH and nonSWITCH sectors, SELECTIVITY variables are calculated
as:

— f(SWITCH)/F(SWITCH) and f (SWITCH)/[1 — F(SWITCH)| respectively.

F ( *) is the cumulative distribution of a standard normal variable, and f () is its density function.

II1. Empirical Results

Currently, the longest available longitudinal data set containing information on wages, unionism,
and other standard human capital variables is the University of Michigan: Panel Study of Income
Dynamics (PSID). Data from 196881 will be used for the empirical results of this paper. With the
PSID, a sample of 946 white male heads of household (who had consistent union and wage data)
could be followed. The break-down is as follows: 113 always union members, 518 always non-
union members, 222 multiple switchers, and 93 one-time switchers (63 leavers who switched
from union to nonunion, and 30 joiners who switched from nonunion to union). The methodology
developed in this paper requires that we focus only on a sub-sample of one-time switchers. * Pool-
ing the data over cross-section and time-series requires non OLS estimation procedures because
of potential correlation among disturbances. In this paper ‘error variance component’ technique
will be used. Modified Generalized Least Squares (MGLS) estimates of the segmented earnings
functions (as specified in equation (6)) for union joiners and leavers are presented in Table I.

3. Because given individuals need to be followed over a period of time long enough to observe the age-earnings
profile before and after they shift from union to nonunion and vice versa.
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Table I. MGLS Estimates: Segmented Earnings Regressions (Dependent variable: In real hourly wages, in 1968 dollars)

Independent Joiners Leavers
variables 1) ) 3 (€]
Intercept 4.9 4.7 5.13 5.74
40.7) (6.9) (36.8) (23.6)
CHANGE (Dummy) —.206 —.157 —.103 .066
(2.64) (.1) (1.5) (.75)
S .069 .062 .043 .07
(9.94) (.25) 4.9) (5.5)
EXP .025 .026 .016 015
(3.80) (3.50) (3.3) 3.1
EXP? —.0004 —.0005 —.00035 —.0003
(3.30) (1.00) (3.4) 2.7)
EB —.08 —.08 .045 .052
(3.80) (3.20) (1.90) (2.10)
EB? .008 .008 —.002 —.003
(4.00) (4.00) (1.40) (1.90)
EA .06 .06 -.02 —.024
(2.40) (2.30) (1.19) (0.90)
EA? —.002 —.002 .0015 .001
(0.95) 0.95) (0.70) (0.50)
SELECTIVITY —-.157 .063
(0.03) (2.90)
DF 411 410 873 872
R? 326 337 12 13
F -Ratio 24 .4 23.1 14.9 14.4

Note: #-statistics in parentheses.

Union Slope Effects

For joiners, there seems to be a 2.5% increase* in the life cycle earnings profile. Leavers seem
to have a decrease’ of 2.4% to 2.9% for leaving a union. In essence, the estimate of slope in the

4. Slope in the nonunion segment:
dInW /0EB = a4 + 2asEB = —.08 + 2(.008)5.8 = .012.
Slope in the union segment:
dlnW/OEA = ag + 2a7EA = .06 + 2(—.002)5.8 = .037.

Thus, 3.7% — 1.2% = 2.5%. Interestingly, selectivity correction also yields identical results.
5. Slope in the union segment:

dIln W /9EB = .045 — 2(.002)5.8 = .022

with selectivity correction, .052 — 2(.003) 5.8 = .017.

Slope in the nonunion segment is:
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union segment for both groups is positive and larger than the respective slope estimates in the
nonunion segment 3.7% versus 1/2% with or without selectivity for joiners; 2.2% (1.7% with
selectivity) versus —.2% (1.2% with selectivity) for leavers. This enables us to conclude that, if
anything, unions seem to steepen the age-earnings profiles for both joiners as well as leavers.

Union-Nonunion Wage Differential

Regression results also indicate that union-nonunion wage gaps estimated in a life cycle context
for joiners® are in the magnitude of 20.5 to 25.5%. Leavers’ loss seem to be between 22 to
31%. Since most union switches are accompanied by a change in employment and also the
theories of specific training indicate that there will be an initial loss in human capital and hence a
decrease in earnings, Mincer [8], Polachek et al, [12; 13], and Wunnava [14] feel that above wage
gap estimates need to be adjusted upward for joiners and downward for leavers by appropriate
employment change effects. 8

Selectivity Correction

Regression results with SELECTIVITY variables (presented in columns 2 and 4 of Table I) are
very similar to the estimates obtained without selectivity (columns 1 and 3 of Table I). The only
noticeable differences for joiners are a drop in the 7-statistic for the intercept (from 40.7 to 6.9)

dlnW /9EA = - .02 + 2(.0015)5.8 = ~.002,

with selectivity, —.024 + 2(.001)5.8 = .012).

Thus, 2.2% + 2% = 2.4%, with selectivity: 1.7% + 1.2% = 2.9%.

6. The effect of unions on the levels of age-earnings profiles is estimated by the difference between union and
nonunion segments evaluated at the mean years of switch. After cancelling the common coefficients in both segments, it
amounts to:

[ao + agt) + a7(t2)] — [m;(t) + a5(12)];
[~.21 + .06(5.8) — .002(38.6)] — [~.08(5.8) + (.008)(38.6)] = .205;

[-.16 + .06(5.8) — -002(38.6)] — [—.08(5.8) + (.008)(38.6)] = .255

(with selectivity).
7. Using the same approach as joiners, we get

[.066 ~ .024(5.8) + .001(38.6)] - [.052(5.8) - .003(38.6)] =-22
(with selectivity);
[—.1 = .02(5.8) + .0015(38.6)] - [.045(5.8) - .002(38.6)] = —.31.

Even though the partial derivatives (involving more than one regression coefficient) reported in this paper are not indi-
vidually significant, a standard Chow test indicated that they are indeed collectively significant at 10%.

8. It may be true that other variables change as union status changes but with a limited sample of one-time union
switchers, it would be difficult to control for these effects since all probably occur simultaneously. Even though the
dependent variable (In W) is measured in real terms (1968 dollars) there may still remain the counter cyclical influence of
unions on the level and slope of age-earnings profile, see Mellow [10] and Freeman [4]. I wish to thank the referee for
making this point.
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and for the S or schooling coefficient (from 9.94 to .25). For leavers ¢ value dropped from 36.8
to 23.6 for the intercept. However, neither values nor significance level of the other coefficients
have changed.®

Inverse Mills ratio estimates of coefficients on the selectivity variables (labeled as SELEC-
TIVITY) are presented at the bottom of columns 2 and 4 of Table 1. By defining SELECTIVITY
as negative [—f (~)/F ()] for one-time switchers (i.e., for joiners and leavers) means that a
negative coefficient estimate is required to provide evidence of positive selectivity. For joiners
(SELECTIVITY coefficient = — .157 with ¢t = .03) does provide evidence that wage distribution
associated with these workers is not significantly different from the wage distribution that would
be observed for an individual selected at random from a sample of (always union, always non-
union, and switchers) workers with the same personal and job related characteristics. However,
for leavers there seem to be a sort of negative selectivity (SELECTIVITY coefficient = .63 with ¢
= 2.9). Unlike the apprehensions raised by Freeman and Medoff [5], and Lewis [7] concerning
the robustness of this technique, it seems to be effective in the present context (as results without
selectivity correction are not different with selectivity correction).

IV. Conclusion

This paper circumvents some of the basic problems of earlier cross-scctional and panel estimates
(i.e., heterogeneity bias, selectivity bias, bias due to measurement errors) of life cycle union
effects by using longitudinal data (Panel Survey of Income Dynamics) focusing on one-time
switchers (who change their union status only once between 1968-81). These one-time switchers
are divided into two groups: leavers (who switch frem union to nonunion) and joiners (who switch
from nonunion to union). The model (a segmented earnings specification) then compares the age-
earnings profile of a representative worker while he is in the union(nonunion) with his profile in
nonunion(union). The Heckman'’s selectivity correction adjustment is also used so as to avoid the
problem of a truncated/restricted sample of one-time switchers. Estimates of segmented earnings
regressions computed separately for leavers and joiners indicate that:

(A). Lifetime union effects on the level of age-earnings profiles is about 25%.
(B). There is no evidence to support the claim that unions flatten the age-earnings profiles.

Phanindra Venkata Wunnava
Middlebury College
Middlebury, Vermont

9. The only other exception is the value of dummy intercept for leavers. It switched gears from a value of
—.1[r = 1.5] to .066[t = .75|.

References

1. Brown, Charles, “Equalizing Differences in the Labor Market.” Quarrerly Journal of Economics, February
1980, 21-40.

2. Duncan, Gregory and Duane Leigh, “Wage Determination in the Union and Nonunion Sectors: A Sample
Selectivity Approach.” Industrial and Labor Relations Review, October 1980, 24-36.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1026 COMMUNICATIONS

3.
385-40.

4. Freeman, Richard, “Longitudinal Analyses of the Effects of Trade Unions.” Journal of Labor Economics,
January 1984, 1-26.

5. and James Medoff. What Do Unions Do? New York: Basic Books, 1984.

6. Heckman, James, “The Common Structure of Statistical Models of Truncation, Sample Selection and Limited
Dependent Variables and a Simple Estimator for such models.” Annals of Economic and Social Measurement, Fall 1976,
475-92.

7. Lewis, H. Gregg. Union Relative Wage Effects: A Survey. Chicago: University of Chicago Press, 1986.

8. Mincer, Jacob. “Union Effects: Wages, Turnover, and Job Training.” NBER Working Paper #808, 1981.

9. and Solomon Polachek; “Family Investments in Human Capital: Earnings of Women.” Journal of
Political Economy, March/April 1974, $76-S108.

10. Mellow, Wesley, “Unionism and Wages: A Longitudinal Analysis.” Review of Economics and Statistics, Febru-
ary 1981, 43-52.

11. Polachek, Solomon and E. McCutcheon, “Union Effects on Employment Stability: New Estimates using Panel
Data.” Journal of Labor Research, Summer 1983, 273-87.

12. , Phanindra Wunnava, and Michael Hutchins, “Union Effects on Wages and Wage Growth.” Economics
Letters, 21, 1986, 297-303.

13. , , and » “Panel Estimates of Union Effects on Wages and Wage Growth.” Review of
Economics and Statistics, August 1987, 527-31.

14. Wunnava, Phanindra V. “The Effect of Unions on the Level and Slope of the Age-Earnings Profile in a Life
Cycle Framework: Evidence from Panel Data.” Ph. D. Dissertation, State University of New York at Binghamton, 1986.

, “The Endogeneity of Union Status: An Empirical Test.” Journal of Labor Economics, July 1985,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



