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1. Introduction

Just as per capita GNP is often regarded as an index of economic welfare of a
country, the relative wage share often has been regarded as a measure of the
relative welfare position of the workers. Also it was often assumed without
convincing evidence that the relative wage share is related to the personal size
income distribution. For these and other reasons, a large number of studies
have been published on the relative wage share.

These studies may be grouped into two categories. The first category is in-
terested in the measurement of the “true” labor share and its long-term trend,
and the second category is interested in the cyclical behavior of the relative
wage share. There are two opposing views in the first category. The first view
is that the true relative labor share has increased slightly, moderately, or dras-
tically. This view is held by Kuznets[11,12], Johnson[6], Solow[15], Kravis
(10), Kendrick and Sato[8]. Another is that the true relative wage share
remained constant without showing any significant time trend. This view is
held by Kalecki(7], Weintraub(16), Klein and Kosbud[9), and Denison[3, 4].

The differences in the above findings are largely due to different definitions
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of the true labor share, and rearrangement of the available statistical data. For
instance, the true labor income may include only the wage of manual labor,
both wages and salaries, all or a portion of the proprietor’s income, wages and
salaries of private sector only, excluding the government sector, or may include
or exclude the supplements to labor, may include or exclude the employer con-
tributions for social insurance funds, and so on. There is also the question of
the denominator. The labor income may be divided by GNP, national income,
personal income, private business income excluding the government sector, or
by income which includes the imputed rent on the government and private
properties, etc.

The second category of studies is concerned with the cyclical fluctuations of
the relative income shares. Dunlop(5) found that the cyclical patterns of the
various definitions of the labor share were similar, i.e., the labor share rose
sharply in deep depressions. Schuller[14] found that the relative labor share
decreased during long and severe depression and inflation periods. Burkhead (2]
found that the labor share tended to decrease during prosperity and increase
during contraction. Bach and Ando(1957) observed the changes in the relative
wage share during three inflation periods. The labor share in personal income
stayed the same during 1936~46, increased both during the 1946~49 and 1949
~52 periods. The labor share of national income decreased during 1939~46,
stayed constant during 1946~49, and increased during 1946~52, They conclu-
de that the above evidence does not support the conventional wage-lag hypo-
thesis.

The general characteristics of the above and other empirical studies on the
labor share may be summarized. First, most studies are concerned with the
rearrangement of the statistical data to find the “true” labor share. Second,
most studies compare the simple numerical values of the relative wage share
between the two periods to find the changes in the relalive labor share, and
no statistical technique, even an elementary regression analysis, was used.
Though Klein and Kosbud[9] used regression analysis, their interest was only
in proving the lack of time trend in the “true” labor share.

In this paper, we are interested in the empirical determinants of the relative
wage share, particularly the impact of recession. The significance of such a
study, particularly the effect of inflation on the relative wage share is twofold.
One is to evaluate the welfare effect of inflation on the relative wage share.
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Recently, a group of economists argued that inflation causes the real wage rate
to fall. As a result, employment increases and the rate of unemployment among
the poor decreases. The relative wage share increases and the personal size
income distribution improves. Whether this is empirically true or false must
await the evidence.

Another significance of such a study is to test a few hypotheses concerning
the effect of inflation: (1) According to the wage-lag hypothesis, the wage rate
tends to lag behind the level of prices, and there is no immediate increase in
the level of employment. As a result, the relative wage share decreases during
the periods of inflation. (2) According to the Phillips curve hypothesis, or the
Keynesian theory, when the level of prices rises, wage lags behind the price
level, and thus the real wage rate falls. As a result the demand for labor rises,
and employment and output increase. Whether the relative wage share increa-
ses or not depends upon a number of elasticities with respect to price level
(see Equations (2) and (3) in Section III). (3) According to the early
monetarists, when the level of prices rises, the real wage rate falls, and
employment and output both increase, as is true in the Keynesian model.
However, they maintain that it is true only in the short-run. In the long-run,
the real wage rate rises to the initial equilibrium rate, and employment and
output both decrease to the initial levels. Thus in the long run, inflation
can not influence the real wage rate, employment and real output. Thus, the
natural rate of unemployment and the relative wage share are both indep-
endent of the rate of inflation. (4) However, the rational expectationists deny
even the short-run effect of inflation on the real wage rate, employment and
real output. They argue that workers are too rational to be fooled by the
money illusion. Workers demand higher wage rates when a higher inflation
rate is expected, and also more workers are covered by cost-of-living clauses
in their wage contracts. And thus wages do not lag behind prices. As a
result, inflation cannot significantly influence the real wage rate, employment,
real output and the relative wage share even in the short-run.

In the following Section III, the long-run trend and the cyclical movements
of the four concepts of the relative wage share are analyzed in terms of elastici-
ties. In Sections IV and V, a number of regression equations are calculated to

test the statistical significance of possible determinants of the relative wage
share. In the final Section VI, a summary and conclusions are presented.
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II. The Impact of Recession and Recovery

In order to observe the movements in the relative wage share, four concepts
of relative wage share are depicted in Figure 1. The four concepts are defined

below:
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TC/NY =The share of total compensation in national income. The total
compensation includes wages, salaries, and supplements. The supplements
include employer contributions for social insurance and to private pen-
sion, health, and welfare funds, workmen’'s compensation, directors’
fees, and a few minor items (Economic Report of the President, 1978, p.
279).

WS/NY =The share of wages and salaries, excluding the supplements,
in national income.

TC/PY=The share of wage and salary disbursements and other labor
income in personal income. The share of wage and salary disbursements and
other labor income differs from total compensation of employees in national

income in that it excludes employer contributions for social insurance
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Fig. 1. The Relative Wage Shares in the U.S. 1945~77
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and the excess of wage accruals over wage disbursements(ibid., p. 281).

(4) WS/PY=The share of wages and salaries, excluding the other labor in-

come, in personal income.

As to their long-term movements between 1945 and 1977, we note the follow-
ing: First, the TC/NY ratio shows a mild increasing tendency. It increased
from 68.2% in 1945 to 76% in 1977. Second, the WS/NY ratio remained
constant between 1945 and 1977 at 65.19% though it showed some fluctuations
during the period. Third, the TC/PY ratio also remained almost constant at
70.3% in 1945 and 70.2% in 1977, though it was at a lower level during
1945~51. Fourth, the WS/PY ratio decreased from 69.2% in 1945 to 64. 4%
in 1977,

In effect, TC/NY was rising, WS/NY and TC/PY were constant, and WS/
PY was falling during the period 1945~77, although all four concepts had
cyclical fluctuations. The increasing gap between TC/NY and WS/NY may be
partly explained by the fact that TC in NY includes the employer contributions
for social insurance and that social security tax rate and the maximum taxable
income were rising significantly during the period. The social security tax rate
for both employer and employee started at 1% of the maximum taxable income
base $3,600 in 1935, and it increased to 5.85%c of the maximum taxable
income $16,500 in 1977.

In order to observe the cyclical fluctuations in the relative wage share, the
recession periods are indicated by the shaded area in Figure 1. During 1945~
77, we have experienced seven recessions. > We note that TC/PY and WS/PY
declined during recessions, but TC/NY and WS/NY were apparently not
affected by the recessions. More accurate movements of the relative wage

shares during the recessions are shown in Table 1 and 2,
(1) The seven recessions are given below:

Peak Trough Contraction in months
1945 Feb. 1945 Oct. 8
1948 Nov. 1949 Oct. 9
1953 July 1954 May 10
1957 Aug. 1958 April 8
1960 April 1961 Feb. 10
1969 Dec. 1970 Nov. 11
1973 Nov. 1975 March 16

Note: NBER data, as printed in Burcau of the Census, Business Conditions Digest,
Sept. 1977.
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Table 1. The Relative Wage Share and Recession (()ne Year Prior to Trough) (/)

WS

WS

TC TC U

NY NY PY PY
1944 66. 6 64.2 72.0 71.1 1.2
1945* 08. 2 69. 2 70.3 69.2 1.9
1.6 +5.0 — 1 -1.9 +0 7
1948 64. 6 61.9 6() 3 65. 0 3.1
1949% 66. 4 65.6 67.0 65. 6 59
+1.8 +3.7 +0.7 +0. G +2.1
1953 69. 6 66. 2 71.5 69. 4 2.9
1954* 69.7 65.8 70.1 68.3 5.5
-0.2 -0. 4 —1.1 —-1.1 +2 6
1957 70.8 66. 1 71.1 68.5 4.3
1958* 70.9 66. 1 (9. 6 66.9 6.8
+0.1 0.0 —1.5 w].ﬁ +2.5
1960 71. 66. 0 70.8 68. 0 5.5
1961* 71.6 65.9 70.2 67.3 6.7
0 -0.1 —0.6 —0.7 +1.2
1969 74. 4 67.0 72.8 69. 0 3.5
1970% 76.3 68.2 72.2 68.2 4.9
+1.9 +1.2 ~0.6 —0.8 +1.4
1974 77.1 67.3 71.0 66. 2 5.6
1975* 76.0 66.2 69.5 64. 3 8.5
~1.1 -1.1 —L1.5 —-1.9 +2.9

Note *= trough year,

U=the rate of unemployment.
Table 1 compares the relative wage share between trough years and one year
prior to the troughs. We note that the relative wage shares measured by TC/
PY and WS/PY tended to decrease during recessions. That is, the ratios dec-

TC/NY and WS/NY reacted
in a very irregular way. TC/NY increased 4 times, decreased 2 times, and

reased 6 times and increased 1 time. However,
remained constant 1 time. WS/NY increased 3 times, and remained constant 1
time.

Table 2 is to show the impact of recovery on the relative wage share. We
note that TC/NY and WS/NY show negative signs between the trough and
one year after the trough. However, the relative wage shares measured by TC/
PY and WS/PY show mixed signs. They increased 4 times, and decreased 3
times. These results suggest the following: (1) TC/PY and WS/PY tend to
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Table 2. The Relative Wage Share and Recession (One Year after Trough) (%)

TIc WS TC ws U
NY NY PY PY
1945% 68.2 65.1 70.3 69.2 1.9
1946 66.2 62.8 64.3 63.2 3.9
—2.0 —2.3 —6.0 —6.0 ) +2.0
1949* 66. 1 63.3 67.0 65. 6 5.9
1950 65.5 62.2 66.7 65.0 5.3
—0.9 —1.1 —-0.3 —0.6 —0.6¥
1954* 69.7 65.8 70.4 68.3 5.5
1955 68. 6 64.5 70.8 68. 6 4.4
—1.1 —-1.3 +0.4 +0.3 11
1958* 70.9 66. 1 69. 6 66.9 6.8
1959 70.4 65.2 70.5 67.8 5.5
—0.5 —0.9 +0.9 +0.9 —-1.3
1961* 71.6 65.9 70.2 67.3 6.7
1962 71.1 65.2 70.6 67.6 5.5
—0.5 —0.7 +0.4 +0.3 —-1.2
1970* 76.3 68. 4 72.2 68.2 4.9
1971 75.8 67.6 71.7 67. 4 5.9
—0.5 —0.8 —0.5 —-0.8 +1.0
1975* 76.4 66.2 69.5 64.3 8.5
1976 76.0 65. 4 70.0 64.5 7.7
—0.4 —0.8 +0.5 +0.2 —0.8

Note: *=trough year.
U=the rate of unemployment.

decrease during contraction. However, during recovery, TC/PY and WS/PY
tend to recover at a slower rate than the rate at which they decrcased during
contraction. (2) TC/NY and WS/NY show mixed reactions during contraction,
but they tend to decrease during recovery.

The differences in the movements of the labor shares may be largely explain-
ed by different behaviors of national income and personal income during con-
traction and expansion. Table 3 and 4 are prepared to observe movements of
national income, personal income and the labor shares during contraction and
expansion. We note the following points: (1) During contraction, national in-
come and personal income do not necessarily decrease, because of inflation even
during contraction. When national income and personal income both decrease,
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Table 3. National Income, Personal Income, and the Labor Shares

(One Year Prior to Trough) (In Billion Dollars)
. 7 7 (1) - 7(25 ' —‘7(‘3‘) o (4) (5) (6)
NY PY TC WS TC WS

for NY for NY for PY B for PY B
1944 181.9 164. 4 121. 1 116.7 118. 4 116.9
1945%* 180. 6 169.8 123. 1 117 5 119.3 117.5

-0.7(%) 3.3(%) 1.6(%) 0.7(%) 0.8(%) 0.7(%)
1948 219.0 208.5 141. 4 135.5 138.2 135.5
1949* 212.7 205. 6 141. 3 134.7 137.7 134.8
-2.9 —1.4 —0.01 —0.6 —0.4 —0.6
1953 299.7 286. 1 209.6 198.5 204.5 198.6
1954* 299.1 288.2 208.4 196.8 202.9 196.8
—0.2 0.7 —0.6 —-0.9 —0.8 -0.9
1957 362. 3 349.3 256. 5 239. 3 248.3 239.3
1958* 364. 0 359.3 258. 2 240.5 249.9 240.5
0.5 2.9 0.7 0.5 0.6 0.5
1960 412.0 399.7 294.9 271.9 283.1 271.9
1961* 424.2 415.0 303.6 279.5 201.3 279.5
3.0 3.8 3.0 2.8 2.9 2.8
1969 767.9 745. 8 571.4 514.6 542.8 514.6
1970% 798. 4 801.3 609. 2 546.5 578.5 546.5
4.0 7.4 6.6 5.8 6.6 5.8
1974 1,136.0 1,154.9 875.8 764. 1 820. 2 764.6
1975* 1,217.0 1,253.4 930. 3 805.7 870.6 805.7

7.1 8.5 6.2 5.4 6.1

5.4

national income decreases more rapidly than personal income and the labor
shares do. When national income and personal income both increase during re-
cession, personal income increases more rapidly than national income and the
labor shares do. In such cases, TC/PY and WS/PY decrease more rapidly than
TC/NY and WS/NY do during contraction. (2) During expansion, national
income increases more rapidly than personal income and the labor shares. In
such a case, TC/NY and WS/NY decrease during expansion. Also, during ex-
pansion, the labor shares increase motre rapidly than personal income, and thus
TC/PY and WS/PY both incrcase. Other minor irregularities may be explained
by changes in exogenous policy variables such as increases in the social security
tax rates and the maximum taxable income basis.
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Table 4. National Income, Personal Income, and the Labor Shares
(One Year after Trough) (In Billion Dollars)

(1) 2) (3) (4) (5) (6)
NY PY e WS TC WS
for NY for NY for PY for PY
1945¢ 180. 6 169. 8 123.1 17.5 119.3 117.5
1946 178.3 177.3 118.1 112.0 114.0 112.0

—1.3(2) 4.4(% —~0.4(2) - 4.7(%) 0.4(%) ~4.7(%)
Tlo19t 2127 2056 1413 1347 137 134.8
1950 236.2 226.1 154.8 147. 0 150.7 147.0
110 7.9 9.6 9.1 9.4 9.1
1954 200.1 288.2 208. 4 19.8  202.9 196.8
1955 328.0 308.8 224.9 211.7 218.7 211.7
9.7 7.1 7.9 7.6 7.8 7.6
~1o58" 3610 359.3 3582 340.5 249.9 240.5
1959 397. 1 382. 1 279.6 258.9 269.5 258.9
9.1 6.3 8.3 7 7.8 7.7
1961* 424.2 415.0 303. 6 279.5 291.3 279.5
1962 157. 4 140.7 325.1 298. 0 311.0 208. 0
7.8 6.2 7.1 6.6 6.8 6.6

C1970t 798.4  80L.3  609.2 5465 5785 5465
1971 858. 1 850. 1 650. 3 580. 0 615.6 579. 4
7.5 7.2 6.7 6.1 6.4 6.0
1975 12170  1,253.4 930.3  805.7 870.6 805.7
1976 1,364.1 1,382.7 1,036.3 891.8 967.7 891. 8

12.1 10.3 11.4

10.7

III. The Impact of Inflation: Elasticity Approach

In order to measure the impact of inflation on the relative wage share two me-
thods are adopted in this paper. One is the elasticity approach and the other, the
regression method, The elasticity approach aims to measure the impact of inflation
on the relative wage share indirectly, while the regression method, directly.

First, the elasticity method. The relative wage share is given by

k=wN/Q (1
where w=the real wage rate, N=the number of wage and salary workers,
Q=the real GNP. Assuming w,N, and Q are all functions of price P,® differ-

(2) The model consists of the following functions: w~w(P), N=N(w), Q=0Q(N).
Thus N=Fi(P), Q=F:(P).
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entiating with respect to P, and multiplying by PQ/wN, we obtain:
dé P _dw P 4N P _dQ P

dF K TdP w ' dP N aF O @
where

%g ~£—»=the price elasticity of real wage rate (—0.4289; —0. 4697,

AN P _ihe price elasticity of empl :

p N —the price elasticity of employment (0.1997; 0.1294),

i P _ . - :

a0 =the price elasticity of real output (—0.4544; —0.1858).

The first numbers were obtained for 1945~77, and the second numbers were
obtained for 1948~77. All the data were taken from Economic Report of the
President, 1978. The following data were used: P==the consumer price index,
dw/w=4W/W-—4P/P. The real wage rate growth rate was calculated as the
money wage rate growth rate minus the inflation rate. The money wage rate
represents the hourly wage rate of the manufacturing industry. N=the number
of wage and salary workers. The elasticities were obtained from the regression
results shown in Tables 5 and 6, Substituting these values in Equation (2)
we obtain the price elasticity of relative wage share: 0. 2232 for 1945~77, and
—0. 1545 for 1948~77. However, the elasticity values are not highly significant
because they are based on the regression coefficients which are not all significant
as shown in Tables 5 and 6.
Equation (2) may be rewritten as:

de P _dw P, dN w _dQ N dN w

P Ed v NN Q de N @
where
—g}f«- n =the price elasticity of real wage rate (—0.4289; —0.4697),
g_N. —%»zthe real wage elasticity of employment of wage and salary
w
workers (—0,1572; —0. 2696),
% -g=the employment elasticity of real output (0. 6992; 0.9815).

Again, the first elasticity values are for 1945~77, and the second for 1948~77.
This time, we note that all the clasticity values have expected signs consistent
with the marginal productivity theory of demand for labor. Substituting these
values in Equation (3), we obtain the price elasticity of relative wage share:
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Table 5. The Impact of Inflation (1945~77)

N Lagged
Di‘;‘;?adﬁrét Intercept AP/P de;()teﬂdle)nt R? F DW ki
) dwfw 31818 —0.4289 0.6223 5372 1.135
(—17.33)%*
(2) (1.521) 3. 0295 —0. 4105 0. 0576 0.6122  26.26  1.220 3.39
o B  (—5.66)** (0.44) S
(3) 4N/N 1. 3680 0.1997 0. 0603 3.05 1.805
(1.75)%
(4) (2.143) 1. 3436 0.1970 0. 0175 0. 0293 1.48  1.833 -
L L (1.65) o H(“o. 10) B
(6) 4Q/Q 4. 4866 —0. 4544 0.1139 511  1.619
(—2.26)*
(6) (2.724) 3.1773 —0. 2930 0. 2440 0.1294 3.38  1.849 —
s L2y A28 R
(1) AN/N 2.3818 (—0.157§Aw/w —0. 0156 0.51  1.834
—0.71
(8) (2.143) 2.2210 —0.1528 0.0771  —0.0428 0.3 1.946 —
B _ (~0.68) (0. 44)
(9 40/0 1. 2260 (().699)2£N/N 0.1217 5,43 1.372
2.33
(10) (2.724) —0.1102 0. 7758 0.4186 0.2791 7.19  1.915  0.483
(2.84)** (2. 79)*#
(ay u 4.8833 (2.013?AQ/Q —0. 0305 0.05 0.734
0.23
(12)  (4.921) 0. 8578 —0.1972 0. 9695 0. 6524 31.04 2.016 -0.065
S 51—_51-4)** ~_~_A(v7,:§7)**m_ e
(13 U 4.8796 %.O%O;AP/P —0. 0316 0.021  0.7032
. 0.15
(14) (4.921) 1. 7998 0. 0212 0.0212 0. 4269 12.92  1.9889  0.046

Note: **Significant at the 1% level, *significant at the 5% level.
The numbers in the column of the dependent variables are the mean values, and the
numbets in parentheses under the regression coefficients are the #-ratios.
h1 is the Durbin’s h statistic, where pi=1—DW/2.— indicates where A; statistic is not
applicable. hy is given by (1—p1) vN/(1—NV(L)), wherc N=the number of observations,
V(L) =the variance of the lagged dependent variable.

—0. 4086 for 1945~77 and —0.4674 for 1948~77. These results are summa-
rized in Table 7. These results suggest that when the price level rises by 10%
the “true” relative labor share decreases by 4~4.79% in the United States.
However, these elasticity values may be further modified by more refined reg-
ression results.

Figure 2 is intended to show the relationships among inflation, elasticity
and the relative wage share. In panel (a), the initial price level is at P,. When
P, rises to P,;, depending upon the elasticity, the relative wage share will in-
crease to k; or decrease to %,. Panel (b) is the case when the elasticity is less

than zero.
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Table 6. The lmpact of Inflation (1948~77)
T lagged o
Inter dependent R R? SEE F DW ho
cept t—1)
(1) AN/N  1.7498 %;1%%’541’/? 0.1798 —0.0022 2.1525 0.9358 2.01
(2) (2.193) 1.8711 (gllggf)i E‘O 0945 0.2011 -—0.0307 2.1828 0.57 1.88 —
() 4Q/Q  4.2301 - (.,0 1%35)52?/17— T 0.2021  0.0066 2.7379 1.1921 2.0199
—1
(4) (3.593) 3.0858 --0.1351 0.2883 0.3549 0.0612 2.6615 1.9456 2.4910 —5.735
(-0.80) (.62
7(5) AW/ W 3.4594 (29 55(;(B£*P /P 0. 8759 0.7589 0.88380 12.39 1.2405
(6) (5.277) 2.3633 0. 4233 0. 2676 0.9212 0.8375 0.7292 75.71 1.9395 0.241
) (T.94%  (3.8D%* - o
(7) dw/w 3. 4594 (O. 469§£*P/P 0. 8492 0.7111 0.8880 72.39 1.2405
8.561
(8 (1.850) 3.7936 -—0.5 —0.1239 0.8565 0.7138 0.8838 37.17 1.0619 3.326
o (~8. 12)** (L1 e o
(9) AN/N  2.1501 (Oll(liggmw/w 0. 2072 0.0087 2.1407 1. 25.)7 ’. 0595
(10) (2.193) 3.0023 --0.3170 —0.0986 0.2278 ~0.0183 2.1697 0.7390 1.9406 —
B (~1.21) (—0.51)
(11) 4Q/Q 1. 4405 ?69:?51)55*1\7/1\/ 0.7683 0.5756 1.7895 40.33 1.4503
(12) (3.593) 1.1914 0.942] 0.0997 0.7745 0.5702 1.8009 20.24 1.6063 1.558
(5 78)** (0. 80)

Note: **ngmﬁcant at the 1/ level *sngmhcant at the 5/ level.

By is the Durbin’s & statistic for a small sample size. —indicates the % test is not applicable.
For ks, Poa=(N*(1—DW/2)+k*)/(N?—k2), where k=the number of independent variables
plus the intercept. ks is given by (1—pz) vN/{1~NV(L)).

Table 7 E!asncltles (1945~77 1948~77)

1948~77

1945~77
@'_'U_L P - — kg3 —
¢)) TP w 0. 4289 0. 4697%*
daN_ p *
@ iP N 0. 1997 0.1294
49 P _
3 iP 0 0. 4544* —0. 1858
AN w T o A
4 Iw N —0.1572 —0. 2696
4 _d_Q N * A&
(5) AN O 0. 6992 0. 98154
dk P T T
(6) T 0.2232 —0. 1545
dk P . .
N TF 0. 4086 0.4674
Note; **Significant at the 1% level, *significant at the 5% level. See Tables 3 and 4.



— 356 — B W R W HXVILE 534

I£= whN/

T\l'

I
|
1
i
!
l}
.

4. -
o r Qr/ry, @erry, e

() (b
Fig 2. The Relative Wage Share and Inflation

IV. The Determinants of the Relative Wage Share: Regression Approach

In order to measure directly the impact of inflation on the relative wage
share and to find statistically significant variables, a large number of regression
equations were calculated. The regression models tested include the following:

W/Y=F(N/E AP/P, U, 40/Q, (W/Y), 1, €] )]
W/Y=FU(N/E),y, (AP/P),_y, U_y, 4O/, (W/Y)y,e] (5
A(W/Y)Y=F{A(N/E), 4(4P/P), AU, 4(4Q/D), ¢) (6)

where

W/ Y=the relative wage share, i.e., TC/NY, WS/NY, TC/PY,
and WS/PY, as defined earlier (%),
N/E=the percent of wage and salary workers in total employment
(%),
U==the rate of unemployment (%),
AP/P=the rate of inflation in consumer price indexes (%),
40Q/Q=the growth rate of real GNP (%),
(W/Y), =the relative wage share with one year of time lag (9¢),
e==the error term, and

d=the first difference operator.

All the above data were taken from Economic Report of the President, 1978 and
supplecmented by Historical Statistics of the United States, Colonial Times to 1970,
Before we discuss the regression results, some explanations of the selected
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independent variables may be useful.

First, the importance of the percent of wage and salary workers in explaining
the changes in the relative wage share was stated by Brown and Hart [1]:
“Applying economic analysis to the share of wages would be easier, if this
share was the renumeration of a constant proportion of the whole working
population; but in fact a main cause of the long-period changes in the share of
wages has been simply the change in the relative number of wage-earners”
(p. 253). Also Johnson [6) recognized the changes in agricultural and govern-
ment employment as significant factors in explaining the changes in the relative
wage share: “One change in the structure of the economy, namely the decline
in the relative importance of agriculture, resulted in an increase in labor’s share
of the money value of the national income to a greater degree than would be
indicated if national income were evaluated in real terms” (p.180). Since the
simple correlation coefficients were highly significant among the three variables,
namely, the percent of wage and salary workers, the agricultural employment
ratio, and the government employment ratio, the percent of wage and salary
workers was chosen in the final regression equation.®

Second, as to the effect of inflation, there are several hypotheses, and we
have already discussed in the introduction. In effect, according to the wage-lag
hypothesis, the Kcynesian theory, the Phillips curve hypothesis, the relative
wage share may be affected by inflation. Whether the relative wage share in-
creases or decreases depends upon elasticities of real wage rate, employment,
and output. However, according to the classical theory, the monetarists, and
the expectationists, inflation cannot influence the real variables and the relative
wage share in the long run or very often even in the short-run.

Third, whether the rate of unemployment increases or decreases the relative

(3) The correlation coefficient r of the percent of wage and salary workers(N/E) was —0.969

with the agricultural employment ratioc (A/E), and 0.963 with the government employment
ratio (G/E) for 1445~77 data. The r between A/N and G/E was - 0.954. For the period
of 1948~77, r between N/E and A/E was —0.973, and 0.970 between N/E and G/E, and
—0.986 between G/E and A/E. The percent of wage and salary workers N/E increased
from 76.5% to Y0.7% during 1945~77. The percent of agricultural employment A/E decrea-
sed from 16.2% to 3.6%, and the percent of government employeces G/E increased from
11.0% to 16.8% during the period.
The simple correlation coefficient of 4P/P was 0.026 with U, and —0.376 with 4Q/Q for
1945~77. r between U and 40Q/Q was 0.254. For 1948~77, r was 0.145 between 4P/P
and U, —0.202 between 4P/P and 4Q/Q, and —0.284 between U and 4Q/Q. In the
above correlation coefficients only —0.376 is significant at the 5% level.
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wage share will depend upon a number of conditions. (a) If the rate of unem-
ployment increases as a result of an increasing new labor force without decrea-
sing the current working population, the relative wage share will not be affect-
ed by the increase in the rate of unemployment. However, if the increased
rate of unemployment depresses the real wage rate holding the current level
of employment constant, then the relative wage share will decrease. (b) If the
rate of unemployment increases as a result of a decrease in the level of em-
ployment, the relative wage share will decrease or increase depending upon the
elasticity of real wage rate and the elasticity of real output with respect to
employment. 4

Fourth, the growth rate of real GNP is often regarded as a proxy for the
rate of profit. That is, when the growth rate of real GNP is high, the rate of
profit is also high. In such a case, the relative wage share will decrease as the
growth rate of real GNP increases. However, if the growth rate of real GNP
is a proxy for the growth rate of demand for labor, the relative wage share
will increase as the growth rate of real GNP increases.

Fifth, the lagged dependent variable is included to observe the effect of
the lagged dependent variable on the relative wage share. An economic

(4) Let the relative wage share be
k:EQE (@)
where £=the relative wage share, w=the real wage rate, N=employment, (J=real output.
Further assume that Q=F(N,K), 3Q/oN=Q’, ow/aN=w’, where K=capital.
Case 1. The real wage rate is conslant, w=t.
Diflercntiating equation (a) with respect to N,
ok _ wQ—wNQ'

N oE (b)
Multiplying by QN/wN=N/Fk both sides of equation (b),

ok N _ ) 90 N )

aN & N  Q

Case 1I. The real wage rate is a function of employment, w=F (N,K), dw/dN=w".
Differentiating equation (a) with respect to N,
o _ (wN+w)Q—-Q'wN
oN Q :
Multiplying by QN/wN ==N/k both sides of equation (d),
ak N:1+aw N _8Q N

aN "k aN " w N Q@ te)
Case III. The real wage rate, employment and output are independent of each other, but
they are functions of time.
Differentiating equation (a) with respect to time ¢, we derive
Ak/ k== dw/w+AN/N—40Q/Q. €3]
Equation (f) shows that the relative wage share will decrease if the rate of increase
in employment is negative.

(d)
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interpretation of the lagged dependent variable is that workers will wish to

increase their relative wage share relative to the preceding year’s relative
wage share. ¥

V. The Regression Results

With the above variables and by the method of ordinary least squares, a
large number of regression equations were calculated. Some selected regression
results are summarized in Tables 8-13, Tables 8-10 are for the period 1945~
77, and Tables 11-13 are for the period 1948~77. The following points may
be noted.

(1) For 1945~77, in Table 8, we note that the percent of wage and salary
workers (IN/E) has positive signs and they are significant in all equations. The
rate of inflation (JP/P) has negative signs and significant in most equations.
The rate of unemployment (U) has mixed signs, positive and significant signs
for the TC/NY ratio but negative signs for other labor shares. The rate of
real GNP growth rate (4Q/Q) has also mixed signs, positive and significant
signs for the TC/NY ratio and the WS/NY ratio, and negative and significant
signs for the TC/PY ratio and the WS/PY ratio. The lagged dependent vari-
ables have positive and significant signs. However, the DW statistics and the 4
statistics suggest serial correlations for the TC/PY ratio and the WS/PY ratio.

(2) In order to examine a possible lag structure, we have introduced one
year of time lag to all independent variables(Table 9). Again, the percent of
wage and salary workers (N/E) has positive signs and is significant in most
equations except for the WS/PY ratio. The rate of inflation has negative signs
in all equations, they are significant in most equations except for the TC/NY
ratio. The rate of unemployment has mixed signs but they are significant in
some equations. The rate of real GNP growth rate has again mixed signs. The
lagged dependent variables have positive signs and they are all significant.
The lagged model suggests that the lagged rate of inflation is not significant
for all four types of relative wage share. The £ statistics indicate no serial

(5) The simple correlation coefticients of 4Q/Q with the lagged TC/NY, WS/NY, TC/PY,
and WS/PY ratios were 0.078, —0.078, -—0.112, and --0.3201 during 1945~77. For 1948~
77, the correlation coefficients were —0.208, —0.284, —0.377%, and —0.354* (*Significant
at the 5% level.)
The simple correlation coefficients of U with the lagged TC/NY, WS/NY, TC/PY, and WS/
PY ratios were 0.615%*, 0.068, and 0.353* for 1945~77, and 0.568"*, 0.497**, 0.072 and
0.330 for 1948~77. (** Significant at the 1% level.)
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correlation for Equations (2) and (4), but they are not applicable for
Equations (6) and (8).

(3) Table 10 shows the results obtained with variables in first differences.
The results are very similar to the previous results for the four independent
variables. The percent of wage and salary workers has positive signs in all
four equations, but they are significant only for the TC/PY ratio. The rate of
inflation has negative signs in all equations, but they are significant only for
the TC/PY and WS/PY ratios. The rate of unemployment has positive signs
for the TC/NY and WS/NY ratios, but it has negative signs for the TC/PY
and WS/PY ratios. The rate of real GNP growth has negative signs for the
TC/NY and WS/NY ratios, but it has positive signs for the TC/NY and WS/
NY ratios, and the signs are all significant at the 5% level. The DW statistics
indicate no serial correlation.

(4) Since there might have been some extraordinary disturbances and sam-
pling errors during immediate aftermath of World War II, we have recalculated
regression equations, excluding the immediate aftermath, for 1948~77. The
results are summarized in Tables 11-13. We note that the results are very
similar particularly for the percent of wage and salary workers and the rate of
inflation. The percent of wage and salary workers has mostly positive signs
and is significant at the 5% level except in Table 13. The rate of inflation has
negative signs in most equations and they are significant. Positive and significant
signs are seen for the TC/NY and WS/NY ratios in the lagged model of Table
12. The rate of unemployment has negative signs and significant in most equa-
tions except for the TC/NY ratio in Tables 11 and 12. The rate of real GNP
growth has negative signs in most equations except in the lagged model of

Table 12. The negative and significant signs for the TC/PY and WS/PY
'lable 10. The Rclatlve Wage Share (l!)45~77) (First leferences)

Intercept A(%) (ég)) aU A(AQ> R k¢ F DW  SEE
(0.43)  (0.13) (0.15) (0. 19)

(DA(TC/NY)  0.0713 0.4272 —0.0435  0.0350 —0.0974 0.4704 0.1110 1.99 2.5125 1. 0234
0.2 (0.40) (1.3D (~0.75) (0.14) (- 2.29)F
(Z)A(WS/NY) —0.1982 0.4793 —0.0514  0.0859 —0.0773 0.1419 0.0803 1.70 2.6639 0.9929
0.00) (—1.15) (1.55) (—0.91) (0.35) (—1.88)*
(3)A(TC/PY) —0.2906 0.7456 —0.1109 —0.2140 0.0728 0.9245 0.5398 10.38 3.0625 0.9245
(--0.003) (—1.8D (2 58)* (21D (—0.93) (190"
(DA(WS/PY) --0.4300 —0.1107 —0.2278 0.0657 0.7671 0.5297 10.0! 3.1252 0.9331
(—=0.15) (—2.65) (2 sc)* (—2.09)% (—0.98) (1.70)*
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Table 13. The Relative Wage Share (1948~77) (Flrst leferences)

‘N 4P 4Q ~
Intercept A\“E) A(P) 4u (Q) R R? F DW SEE
(0 47 ) (018 0.1 (0.2D)

(1)4(TC/NY)  0.3936 0.0239 --0.1208 —0.4199 —Q. 2697 0. 8469 0.6720 15.85 1.4941 0.6986
(0.26) (3.09) (0.10) (--2.47)% (—2.58)* ( ~7.52)*

(Z)A(WS/NY) 0.0721 0.1125 —0.1209 —0.3310 —0.2482 0.8517 0.6814 16.50 1.6038 0.6380
(0. 00) (0.62) (0.51) (—2.71)* (—2.22)% (-7.57)*

(S)A(TC/PY) 0.0470  0.2548 —0.1701 -0.7214 —0.1165 0.8870 0.7527 23.07 2.1342 0. 5552
(—0.003) (0.46)  (1.33) (—4.38)% (—5.51)* (—4.09)*

(D4(WS/PY) —0.1122 0.2703 —0.1740 —0.7347 —0.1263 0.8909 0.7606 24.04 2.1693 0.5594
(—0.16) (1100 (1.40) (—4.45)*% (—5.63)* (—4.39)*

ratios are inconsistent with the results of Table 10. Finally, the lagged depend-
ent variables have positive signs and they are all significant. The DW statis-
tics and the % statistics indicate serial correlation for the TC/NY and WS/NY
ratios in Table 11, the TC/NY, TC/PY, and WS/PY ratios in Table 12, The
DW statistics for the J(TC/NY) and 4(WS/NY) ratios indicate inconclusive
serial correlations.

(5) In the above, we have seen that the regression results vary with the
model and the period of observation. If we evaluate a model in terms of the
DW statistic or the A statistic, the following regression results are reliable or
free from serial correlation: the TC/NY and WS/NY ratios, Equations (5) and
(10) of Table 8; the TC/NY and WS/NY ratios, Equations (2) and (4) in
Table 9; all equations in Table 10, i.e., the regression equations in first
differences; the TC/NY and WS/NY ratios, Equations (15) and (20) in Table
11; the WS/NY ratio, Equation (4) in Table 12; the 4(TC/PY) and 4(WS/
PY) ratios, Equations (3) and (4) in Table 13. Based on only these equations,
the following propositions may be stated:

(a) For the TC/NY ratio, the percent of wage and salary workers, the
growth rate of real GNP and the lagged dependent variables are significant.
When the percent of wage and salary workers increases, the TC/NY ratio in-
creases, and when the growth rate of real GNP increases, the TC/NY ratio
tends to fall (Equation (5) in Table 8).

(b) For the WS/NY ratio, the significant variables are the percent of wage
and salary workers, the rate of inflation, the growth rate of real GNP, and
the lagged dependent variables. When the percent of wage and salary workers
increases, the WS/NY ratio tends to increase. When the rate of inflation. the
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rate of unemployment and the rate of real GNP growth increase, the WS/NY
ratio tends to fall (Equation (10) in Table 8).

(c¢) For the TC/PY ratio, the significant variables are the percent of wage
and salary workers, the rate of inflation, the rate of unemployment, and the
lagged labor sharc. When the percent of wage and salary workers increases,
the TC/PY ratio tends to increase, and when the rate of inflation, the rate of
unemployment and the lagged variable increase, the TC/PY ratio tends to rise
(Equation (15) in Table 11).

(d) For the WS/PY ratio, the significant variables are the rate of inflation,
the rate of unemployment and the lagged relative wage share. When the rate
of inflation and the rate of unemployment increase, the WS/PY ratio tends to
fall (Equation (20) in Table 11).

(e) When all the independent variables were lagged by one year, the perform-
ance of the model did not improve. The signs and significance of the coefficients
were very similar to the previous results except for one equation for the WS/NY
ratio (Equation (4) in Table 12). The rate of inflation and the rate of real GNP
growth both have positive and significant signs in Equation (4), Table 12
whereas they both have negative and significant signs in Equation (10), Table 8,

(f) The regression results obtained with variables in first differences show
the following: The rate of inflation and the rate of unemployment both tend to
reduce the four types of labor shares if other conditions are the same. The
rate of real GNP growth has mixed signs. It has positive signs for the 1945
~77 data, wheras it has negative signs for the 1948~77 data.

(g) In effect, the regression results obtained with variables in current values,
in lagged values and in first differences tend to show that inflation tends to
decrease the relative wage share be it measured by TC/NY, WS/NY, TC/PY
and WS/PY. These results do not support the classical theory, the monetarists’
and the expectationists’ hypotheses, but rather support the wage-lag hypothesis,
the Keynesian theory, and the Phillips curve hypothesis. It should be noted
that the decrease in the relative wage share does not necessarily mean de-
crease in the level of employment, or decrease in the absolute income of labor.
This is illustrated in Figure 3 with the conventional marginal product of labor
curve. The initial equilibrium employment is at L,, and the initial real wage
rate is w,. When the real wage rate falls as a result of an increase in the
level of prices, employment increases to L, and the real wage rate falls to w;.
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Fig. 3. Relative and Absolute Labor Share

The share of labor increases from OL,Bw, to OL,Cw;, but the relative labor
share is decreased from 16/(16-+4)=0.8 to 18/(18+9)=0. 67.

VI. Summary and Conclusions

From the above observations, we may summarize the following points:

First, whether the relative labor share has increased, decreased, or remained
constant depends upon the definition of the labor share. We have seen that
the TC/NY ratio has increased from 68.2% to 76% during 1945~77. However,
the other three types of labor shares, namely, WS/NY, TC/PY and WS/PY
either remained constant, or decreased slightly. That is, WS/NY remained con-
stant at 65.1%, TC/PY decreased slightly from 70.3% to 70.2%, and WS/
PY decreased from 69.2% to 64.4% during the period. This implies that the
relative non-labor share in national income decreased from 31.8% to 24%,
while the relative non-labor share in personal income has increased from 30. 8%
to 35.6%. @

(6) National income consists of the following shares: (1) wages and salaries, (2) supplements to
wages and salaries, (3) proprietors’ income with inventory valuation and capital consumption
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Second, the most significant single variable that explains the long-term and
the cyclical fluctuations in the relative labor share is the percent of wage and
salary workers except for the WS/PY ratio. For instance, it explains about
88% of the total variation in the TC/NY ratio during 1945~77, and 87% of
the variation during 1948~77. These results support Brown and Hart’s [1]
and Johnson’s [6] hypotheses that were discussed in section IV.

Third, the negative and significant signs of the rate of inflation in most
regression equations support the wage-lag hypothesis, the Keynesian theory,
and the Phillips curve hypothesis, which maintain that inflation can affect the
real wage rate, employment and real output. However, the regression results
do not support the classical theory, the monetarists 'and the expectationists’ hy-
potheses that inflation cannot affect the real wage, employment and real output
in the long run, or very often even in the short run.

Fourth, the regression results suggest that the rate of unemployment tends to
reduce the relative wage share, if other conditions are the same.

Filth, the effect of the growth rate of real GNP is not conclusive because
the signs varied with the period of observation.

Finally, it should be mentioned that there are some important questions con-
cerning the relative wage share, though they are not discussed in this paper.
For instance, (1) Is the relative wage share related to personal size income
distribution? (2) If it is, and if the rate of inflation reduces the relative wage
share, does it imply that inflation increases inequality in income distribution?
Statistical results show that inflation tends to reducc income inequality, though
inflation tends to reduce the relative wage share. These results are discussed in
other papers.”

adjustments (farm and nonfarm), (4) rental income of persons with capital consumption
adjustment, (5) corporate profits with inventory valuation and capital consumption adjust-
ments, and (6) net interest.
Personal income consists of the following shares: (1) wages and salary disbursements,
(2) other labor income, (3) proprietors’ income with inventory valuation and capital con-
sumption adjustments (farm and nonfarm), (1) rental income of persons with capital con-
sumption adjustment, (5) dividends, (6) personal interest income, (7) transfer payments
(old age, survivors, disability, and health insurance bencfits; government unemployment
insurance henefits; veterans benefits, government employce retlirement benefits, aid to fa-
milies with dependent children, and others), less (8) personal contributions for social insu-
rance. (Economic Report of the President, 1978, pp.278-281.)

(7) This paper is Part T of my three-part study of income distribution, and was presented at
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