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A standard feature of both populist and Marxist political rhetoric about the class
struggle and long-term trends in income distribution is that the rich are getting richer
at the expense of the poor. Mainline neoclassical economists pay little attention to
this issue, not just because they have no theory to explain why this might happen but
also because they believe the problem to be poorly specified. Both of these strands of
thought are found, for instance, in a recent essay by Martin Feldstein [1998]. He
argues that if we take seriously the Pareto welfare criterion, then we should not
worry about income ineguality per se but, instead, we shouid focus our attention on
poverty. If the rich are getting richer while the poor are not made worse off, this
represents an increase in overall welfare.

Although the theoretical differences between these two approaches should be ob-
vious, the two groups also look at the data on income in different ways, with the
Marxist/populists focusing on relative income and the neoclassical economists focus-
ing on absolute income. The implications of these two approaches can be seen in a
dramatic fashion by looking at the income of families in the 10* and the 95 percen-
tiles. Measured in real dollars, from 1947 to 1997, the two incomes levels are posi-
tively and significantly related to each other. Measured as ratios of the median in-
come (hereafter called relative income), the two income levels are negatively and
significantly related to each other.

A key question addressed in this essay is whether there is any causal relation
between the relative income levels of the families at the extremes of the income dis-
tribution. This is not exactly the same question as the determinants of the income
distribution in general because changes in the ratio between these two relative in-
come levels do not necessarily determine the direction of change of overall measures
of income inequality.’

The line of argument in this essay is straightforward. We present econometric
evidence suggesting that when the different causal factors acting on income at the
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two ends of the income distribution are held constant, the extremes of relative income
are still significantly and inversely related to each other. This result seems to counter
a hidden assumption in the neoclassical view that no causal relationship exists. A
crucial statistical question is, of course, whether this relationship is spurious. We use
standard time-series methods to explore this issue and obtain results suggesting that
it is not. Furthermore, changes in the relative income of the rich are related to changes
in the relative income of the poor, but that the reverse situation does not hold. We
examine and discard several explanations for these asymmetric results, which re-
main a puzzle to be solved in the future. We conclude with a discussion of some broader

issues.

DESCRIPTIVE EVIDENCE ABOUT THE RELATIONSHIP OF RELATIVE
INCOMES OF THE RICH AND POOR

Definition of Income

It is customary to analyze income distribution problems in terms of either some
overall measure of income inequality or the shares of total income received by differ-
ent groups. The first approach does not distinguish between different income trends
at the tails of the income distribution. It also does not allow one to isolate the impact
of causal factors influencing only one tail of the income distribution. The second ap-
proach raises problems in dealing with the very poor and the very rich. More specifi-
cally, considerable underground economy income is not included in the measurement
of income of the very poor who, ostensibly, are not employed. Among the top income
receivers, one important source of income is excluded, namely capital gains (both
realized and unrealized). Other data bases such as IRS statistics include such capital
gains income, but they have other biases that make them less suitable for the exercise
we wish to carry out. Appendix A provides the data sources used in our study.

We have, therefore, focused on the dollar income of those in the 10t and 95%
percentiles, calculating both as ratios of the median income.? To provide perspective
on our results, we carry out the same statistical exercises using the 20™ and 80%
percentiles, presenting the qualitative results in the text and the quantitative results
in Appendix B. For income at these various percentiles, we employ the family income
data of the Census Bureau and estimate, using their data, average income only at the
10% percentile. These relative income ratios allow us to examine more closely the
impact of variables such as the percentage of families headed by single mothers, which
might influence relative income ratios of those in the 10% percentile, but not at the

95% percentile.
Speciﬁcatid}z Issues

It is possible in the specification of determinants of income inequality, to conceive
of all causal factors working within a relatively short time period. For instance, Bishop,
Formby, and Sakano [1994] analyze income shares only in terms of contemporaneous
variables and note (their footnote 9) that none of their results hold if lags are intro-
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duced. This approach contrasts with that of Blank and Blinder [1988], who analyze
the distribution of income in a given pericd in terms of various determinants -and an
equilibrium income distribution that takes some time to achieve. Assuming a simple
geometric distributed lag, their final specificationis: Y =a +bY . +cX +e¢, ,whereY
is the income share measure, X 18 a vector of determirfla.nts, anéle is f;. raliéom vari-
able. In this regard, our initial approach (Table 1) is similar.

We also assume that different causal forces influence relative income levels at the
low and high ends of the income distribution. For instance, the percentage of single-
parent families should have little influence on the relative income level of those in the
80t or 95% percentile. Moreover, we try to select variables that are linked with the
relative income level by some discernable mechanism.?

To explain relative income levels of those in the 10% percentile of the income
distribution, we have selected four variables: the lagged value of the relative income
level; the percentage of one-parent families; governmental (federal, state, and local)
monetary welfare expenditures as a percentage of aggregate wages and salaries; and
the weakness of the labor market as measured by the percentage of prime age,men
(those between 25 and 50) who are jobless. This choice of explanatory variables war-
rants three special comments:

¢ In contrast to other econometric studies of income distribution, we have cho-
sen joblessness rather than unemployment, as a proxy for labor market weak-
ness. This is because the former includes discouraged workers and others
who are without employment and not counted as unemployed under the Cen-
sus definition. The joblessness rate fluctuates much less than the unemploy-
ment rate and seems to more accurately reflect long-term trends in labor
market conditions.

s  (Other demographicindicators might be added as additional explanatory vari-
ables. We believe, however, that they have only secondary effects.*

* The variables we have selected are particularly important for these with the
lowest income and the statistical results should be weaker if, for instancé, we
carry out the same statistical calculations for those with incomes at the 20%
percentile. As indicated below in more detail, this is exactly what we find.

To explain relative income levels in the 95 percentile, the choice of variables is
}-Il(?t 50 easy, except, of course, for the lagged value of the dependent variable. A prom-
ising causal variable is’ the share of women working. Men have a greater likelihood of
marrying women whose level of education is similar to their own. Highly educated
women, in turn, earn more than those with less education. Since employment rates of
less educated prime age women did not change greatly between 1964 and 1994, while
such employment rates among women with more education increased {Pryor and
Schaffer, 1999, 8), family incomes of highly educated (and well-paid) men should rise
faster than family incomes of those with less-educated and less well-paid men, This
cgnjecture receives empirical support from the detailed analyses of Current Popula-
tion Survey data by Burtless [1998] and Karoly and Burtless [1995].5 Other possible
explanatory variables come to mind, but they seem of secondary importance.®
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TABLE 1
Two Stage Least Squares Regressions Explaining Relative Income Levels,
1948 - 1997
Coniemporaneous Valtues of Independent Variables
(except lagged dependent variable)
Dependent variables: Relative income level Relative incom‘e level
at 10t pereentile at 950 percentile
Regressors:
Constant +0.4932 Constant +1.9952
{0.100) {0.585)
Dependent variable +0.148 Dependent variable . +0.5062
lagged one year (0.162) lagged one year (0.111)
Year (1947 = 1) +0.0026* Year (1947 = 1) +0.0101%
{0.0005) (0.0049)
Relative income at 951 —0.082" Relative income at 10%  —2.349%
percentile (0.025) percentile _ (0.705)
Prime age male joblessness rate -0.088 Share of women in labor —0.675
(0.094) force {>19) (1.078)
Ratio of governmental meney +0.689%
transfers to total compensation {0.237)
of employees
Percentage of female-headed --(0.901%
families (0.300)
Adjusted-R2 0.8657 3(9)225
Durban-Watson 1.746 .

Standard errors in parentheses.
a. Statistically significant at the 5 percent level.
Sources of data are presented in Appendix A.

To test the rich-at-the-expense-of-the-poor hypothesis, we also in_clude the rela-
tive income level of those in the 95t percentile to help explain relative income of those
in the 10 percentile. The reverse procedure is used to help explain relative income of

those in the 95% percentile.
Results of a Simple Simultaneous Equation Model

The variations of the relative incomes at the extremes of the income distribution
are quite different. Between 1947 and 1997, the relative income at the_lOth percent.ile
varied only between 25.9 and 33.5 percent of the median income; while the relat_lve
income at the 95% percentile varied between 231.5 and 309.5 percent of the median

income. Nevertheless, their coefficients of variation are more gimilar: 6.5 percent for
the former, 8.6 percent for the latter.”

The most appropriate first step for exploring the problem is estimating a system
of simultaneous equations in which the dependent variables of the two equations are
the relative income ratios at the 10® and 95% percentiles. Table 1 presents the results
of such a calculation using two-stage least-squares. In both regressions, the sign of
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TABLE 2
Aungmented Dickey-Fuller (ADF) Tests
No trend Trend
Relative income level at the 10! percentile -1.603 (2) ~1.673 (2)
Prime age male joblessness rate -1.787 (B) —2.267 (0)
Ratio of governmental money transfers to total ~0.843 {2) —2.875 (1)
compensation of employees ’
Percentage of female-headed families —0.200(3) -2.251 (3)
Relative income level at the 95% percentile +0.182 (0) —2.082 (3)
Share of women in the labor force (only those —1.692 (1) -0.275 (1)

20 and over taken into account)

The number in parentheses are the optimal lag lengths: k — max = 4. The 5 and 10 percent critical values
are: —2.914 and —2.598 (no trend) and —3.501 and —3.179 (trend). Sources of data are presented in
Appendix A

the variable reflecting the relative income level at the opposite end of the income
distribution is negative and statistically significant. In short, the relative (to the me-
dian) income levels of the rich and poor move in opposite directions. For the 20™ and
80 percentile income ratios (the regressions are shown in Table B-1in the Appendi-
ces), the same inverse relationship is found, although for the 20% percentile income
ratio regression, the coefficient for the 80™ percentile income ratio is not quite statis-
tically significant at the 0.05 level.

On a descriptive level, therefore, the populist and Marxist political rhetoric about
the rich getting richer at the expense of the poor appears to be correct. Conversely,
the neoclassical approach appears to be wrong. These calculations using contempora-
neous variables do not, however, indicate whether the inverse relation between the
relative income levels at the 10" and 95% levels is causal, is influenced by the same
set of unspecified causal variables, or is spurious. It is necessary, therefore, to exam-
ine this problem in greater depth.

TESTING FOR SPURTOUS CORRELATION AND COINTEGRATION
Statistical Problems Arising Because of Unit Rooils

It is possible that the relative income levels of the rich and poor are inversely
correlated because both wander away from a determinate trend in the opposite direc-
tion. To explore this possibility, which Mocan [1999] found when examining income
shares, we start by examining a key stochastic property of the individual data series,
namely whether they have unit roots. Table 2 shows the results of tests of the null
hypothesis of the existence of a unit root in all of the variables over the full sample
using an augmented Dickey-Fuller (ADF) test.® '

At conventional significance levels, we cannot reject the hypothesis that all of the
variables have unit roots. The correlations shown in Table 1, therefore, may be spuri-
ous [Granger and Newbold, 1974]. As a result, further examination of the inverse
relationship between relative incomes at the extremes of the income distribution is in
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TABLE 3
DOLS Cointegrating Vectors and Tests for Cointegration
Dependent variables Relative income level Relative income level
at 10t percentile at 95t percentile
Regressors:
Constant +(3.61232 Constant +4.33718
(0.0457) (0.6476)
Year (1947 =1) +0.00432 Year (1947 =1) +0.02792
(0.0005) {0.0091)
Relative income at 958 —0.09832 Relative income at 10 —4.0006%
percentiles (0.0267) percentile (0.6241)
Prime age male joblessness rate -0.0867 Share of women in labor  —3.3043
(0.1445) force (>18) (2.1966)
Percentage of female headed —1.58292
families (0.3725)
Ratio of governmental money
transfers tototal compensation +1.02852
of employees (0.3382)
DOLS Lags +2 to —2 +2to -2
ADF test —6.0461# (3) ~5.2563" (0)

Standard errors in parentheses for the point estimates. DOLS Lags are the leads and lags of the first
differences of the right-hand side variables used in the estimation of the cointegrating vector. For the
ADF test, the numbers in parentheses are the optimal lag lengths: k—max = 4. The 5§ and 10 percent
critical values for the ADF tests are: —5.4914 and —5.1010.

a. Statistically significant at the 5 percent level.

b. Statistically significant at the 10 percent level.

Sources of data are presented in Appendix A.

order. Although the individual variables are not stationary, it is possible that some
linear combination of the variables is stationary, that is, that they are cointegrated.
In such a case, the inverse relation between the relative income of the rich and the

poor would not be spurious.

Testing for Cointegration

In Table 3, we report the test for whether linear combinations of the variables are
stationary using Stock and Watson’s [1993] dynamic estimator for the cointegrating
vector (DOLS). This technique corrects for simultaneity bias in small samples by in-
cluding leads and lags of the differences of the right-hand side variables in the
cointegrating regression. Also, DOLSis asymptotically equivalent to Johansen’s [1991]
full information maximum likelihood procedure.

The ADF test statistics indicate that there is a cointegrating relationship for each
of the relative income level measures. For relative income in the 10™ percentile, the
null hypothesis of no cointegration is rejected at the 5 percent level. For relative
income in the 95% percentile, the null hypothesis of no cointegration is rejected at the
10 percent level. An interpretation of the cointegrating vector is that it represents the
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long-run equilibrium levels relationship among the variables. It is worth noting that
when the 20% and 80%, instead of the 10* and 95, relative income ratios are used,
such cointegration is not found. This suggests that the causal variables that we be-
lieve influence the distribution extremes are not completely applicable for percentiles
in the income distribution that are closer to the median.

The chief significance of the results presented in Table 3 can be simply stated:
The inverse relationship between the levels of relative income at the extremes of the
income distribution in the post-World War II years in the 20% century does not ap-
pear to be spurious. Something important is happening between the relative income
ratios of the rich and the poor, making them move in opposite directions.

EXPLORATION OF CHANGES IN RELATIVE INCOME RATIOS

It is also worthwhile to lock at the causal factors underlying changes in these
relative income ratios. Of course, relative income levels are not expected to be in
equilibrium year by year but, to the extent they are not, relative income may partially
adjust to close the gap from equilibrium. This consideration suggests the following
error correction specification:

(1} ﬂXt=CEO+ CBlAX't_l+ aZAZt_1+[)’1U _1+ e{,

H
where X = the relative income variable to be explained
7 = a vector of explanatory variables
v = error term from the corresponding equation in Table 3 (called
“equilibrium error” in Table 4)
e = error term for this equation.

In equation (1), the change in relative income responds to lagged changes in its deter-
minants as well as deviations from the long-run equilibrium. The estimated value of
the error correction coefficient, §, , should be negative as the system at time period ¢
moves to close the gap between the actual value of relative income at time period £—1
and its long-term equilibrium value.

Table 4 reports the results of estimating equation (1) for the relative income ra-
tios at the extremes of the income distribution. The results suggest that relative in-
comes at the tails of the income distribution respond to deviations from long-rumn
equilibrium level in the expected manner. For example, if relative income for the g5th
percentile was above its equilibrium level by one percentage point in the previous
vear, then it is expected to fall by 0.81 percentage points in the current year, every-
thing else held constant.® Similar results occur when the model is calculated using
relative income ratios at the 20% and 80" percentiles.

If we look at annual changes in the relative incomes of rich and poor, rather than
their annual levels, the results in Table 4 yield an asymmetry: at the upper tail of the
income distribution, the expected tradeoff that annual changes in the relative income
of the poor forecast annual changes in the relative income of the rich in the opposite
direction is apparent. At the lower tail of the income distribution, by way of contrast,
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TABLE 4
Error Correction Model for Changes in Relative Income Levels, 1948 - 1997

Relative income level
at 95t percentile

Relative income level
at 10tk percentile

Dependent variables:

Regressors
Constant +0.0004 Constant +0.0031
(0.0014) (0.0142)
Dependent variable +0.2300 Dependent variable +0.0281
(0.1570) {0.1439)
Relative income at 95th +0.0387 Relative income at 10 —1.90282
percentile (0.0220) percentile (0.8600)
Equilibrium error, 10% —1.3653" Equilibrium error, 95%  —0.8060*
percentile (0.4024) percentile {0.1973}
Prime age male joblessness rate -0.26832 Share of women in labor  +2.9373
(0.1212) force (>19) (3.1652)
Ratio of governmental money +0.5175
transfers to total compensation (0.3558)
of employees
Percentage of female headed -0.5780
families (0.4611)
Adjusted-R2 0.2263 0.3517
Durban-Watson test 2.375 1.9853

All of the regressors are lagged one period and all variables, except the equitibrium error term, are in first
differences. A more exact description of the equations is presented in the text. Because we use first
differences, one observation had to be dropped; four abservations were also dropped due to the DOLS
isads and lags in the first stage equation. (a) Statistically significant at the 5 percent level. Sources of

data are presented in Appendix A.

the tradeoff is not supported empirically. It is important to note that the inverse
relation between relative income levels at the extremes of the income distribution can
be obtained if the inverse relationship of changes in these relative incomes shown in
Table 4 is statistically significant for only the wealthy, and not the poor. Using rela-
tive incomes at the 20% and 80 percentile, Table B-4 shows no statistically signifi-
cant relationship for either relative income change variable.

We know of no economic theory that explains such an asymmetry. It is certainly
not a feature of the traditional class struggle approach. In that regard, it should also
be noted that many of those at the 10™ percentile are not engaged in the formal sec-
tor, so that their only impact on workers in this sector is to depress wages. The Marx-
ist/populist approach suffers from other difficulties as well.”” The asymmetry might
also be statistical and due to our omission of a variable positively related to relative
income at the 957 percentile which explains part of the movement of relative incomes
in the 10 percentile, although we have not been able to come up with any such
variable. Other explanations can be offered, but they are also not convincing.! In

 brief, although the inverse relation between high and low incomes is not spurious, the
underlying economic mechanism of change in these relative income relations remains
a puzzle.
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CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

Neoclassical economists can point out that even if a negative relation exists be-
tween relative incomes of the rich and the poor, it does not negate their argument
that policy analysis should be concerned with absolute, not relative, income. More-
over, although such a relationship may exist, it is irrelevant for questions of equity,
which only concern absolute income.

This raises a much larger issue, namely what is the impact of income inequality
on other variables of economic, political, or social concern? For instance, for a number
of reasons that have received attention in the literature, a widening gap in relative
income can lead to lower economic growth [Aghion, Caroli, and Garcia-Pefialosa, 1999].
Income inequalities may raise social tensions and lead to socially wasteful expenses
for police and other types of guard labor [Bowles, Gordon, and Weisskoff, 1930, 194],
or to the conditions fostering hate groups {Jefferson and Pryor, 1999].

These broad and crucially important issues lie outside the scope of this essay,
which has focused on the technical issue of whether the inverse relationship between
relative incomes of the rich and the poor is spurious and whether a causal mechanism
exists that links these two tails of the income distribution. Three key tasks lie ahead
for future research: (a) To clarify the mechanisms underlying the inverse relation
between relative incomes at the high and low ends of the income distribution; (b} To
isolate various economic, political, and social effects that stem from the widening
gulf in relative incomes between the rich and the poor; and {(c} to determine what
policy measures, if any, might be effective in alleviating problems arising from such a
widening gap in relative income. ’
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APPENDIX A
SOURCES OF DATA

The data on median family income at the 20, 80, and 95™ percentiles, and fe-
male headed families come from the Census Bureau web site: hitp://www.census.gov/
hhes/income/histine . For family income at the 10 percentile we used data from vari-
ous issues of the Current Population Reports, series P-60, that give the percentage of
families with incomes below a certain income level, interpolating by assuming a log
normal distribution of income.

Data on joblessness among prime age males (25 through 50} for 1964 through
1994 come from Current Population Survey, as calculated for each year in Pryor and
Schaffer [1999, Chapter 1]. This series is highly correlated to a series of employed
men divided by total population of men from 20 through 64 minus an estimate of male
students, male members of the armed forces, and adult male prisoners (to derive the
non-institutionalized population). The latter series was used to extrapolate from 1947
through 1964 and 1995 through 1997,

Data on government money transfers and total compensatmn of employees come
from Department of Commerce, Bureau of Economic Analysis {1998}, Tables 1.14,
3.15 and 3.16, supplemented by data from Survey of Current Business, August 1998.
The transfers include those for welfare and social services, disability, and unemploy-
ment on both the federal, state, and local levels.

Data on women over 19 years as a share of the total labor force over 19 years come
from various editions of the Council of Economic Advisers’ Economic Report of the

President, (annual).

APPENDIX B: RESULTS OF REGRESSION EXPERIMENTS WITH RELATIVE
INCOME RATIOS AT THE 20™ AND 807 INCOME PERCENTILES

TABLE B-1
Two Stage Least Squares Regressions Explaining Relative Income Levels,
1948 - 1997
Contemporaneous values of independent variables
(except lagged dependent variable)

Dependent variables: Relative income level Relative income level
at 20th percentile at 80'E percentile
Regressors:
Constant +0.503% Constant +0.9382
{0.160) {0.303)
Dependent variable lagged +0.455 Dependent variable lagged +0.627%
one year (0.147) one year (0.099)
Year (1947 = 1) +0.00007 Year {1947 = 1) —0.00091
(0.00042) {0.00181)
Relative income level at 80" -0.158P Relative income at 20 —L.0193
percentile (0.080) percentile (0.352)
Prime age male joblessness rate -0.152 Share of women in laber —0.631

(0.115) force (>19) (0.427)
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TABLE B-1 (Cont.)
Two Stage Least Squares Regressions Explaining Relative Income Levels,
1948 - 1997
Contemporaneous values of independent variables
{except lagged dependent variable)

Dependent variables: Relative income level Relative income level
at 20t* percentile at 80th percentile

Regressors:
Ratio of governmental money +0.167

transfers to total compensation (0.214)

of employees
Percentage of female headed -0.165

families (0.333)
Adjusted-R? 0.7974 0.9573
Durban-Watson 1.616 1.909

Standard errors in parentheses.

&. Statistically significant at the 5 percent level.
b. Statistically significant at the 10 percent level.
Sources of data are presented in Appendix A,

TABLE B-2
Augmented Dickey-Fuller (ADF) Tests for New Variables in Regressions
No trend Trend
Relative income at the 20 pereentile —0.58¢ (2} -1.774 (2}
Relative income at the 808 percentile +0.188 (0 —-2.433(1)

The number in parentheses are the optimal lag lengths: k — max = 4. The § and 10 percent critical values
are; —~2.914 and —2.598 (no trend) and —3.501 and —3.179 (trend). Sources of data are presented in

Appendix A.

TABLE B-3
DOLS Cointegrating Vectors and Tests for Cointegration

Dependent variables Relative income level Relative income level
at 20t percentile at 80tk percentile

Regressors:

Const_ant +0.68842 Constant +2.40142
{0.1773) (0.3992}

Year (1947 = 1) +0.0012 Year (1947 =1) +0.0030
{0.0008) (0.0041)

Relative income at goth —0.0879 Relative income at 20 —1.88352

percentile {0.1376) percentile {0.4520)
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TABLE B-3 (Cont.)
DOLS Cointegrating Vectors and Tests for Cointegration

Relative income level
at 80tE percentile

Relative income level

Dependent variables
at 20t percentile

Regressors:
Prime age male joblessness rate —0.1327 Share of women in labor +0.2404
(0.2480) force (19} (1.0039)

Ratio of governmental money +1.1500

transfers to total compensation (0.6160)

of employees
Percentage of female headed —0.9173

families (0.6334}
DOLS Lags +2 to—-2 +2 to—-2
ADF test —4.6651 (0) —3.4172 ()

Standard errors in parentheses for the point estimates. DOLS Lags are the leads and lags of the first
differences of the right hand side variables used in the estimation of the cointegrating vector. For the ADF
test, the numbers in parentheses are the optimal lag lengths: k—max = 4. The 5 and 10 percent critical
values for the ADF tests are: —5.4914 and —5.1010. {a) Statistically significant at the 5 percent level.
Sources of data are presented in Appendix A.

TABLE B-4
Error Correction Model for Changes in Relative Income Levels, 1948 - 1997

Relative income level
at 802 percentile

Relative income level

Dependent variables:
at 208 percentile

Regressors:
Constant —0.0003 Constant +0.0066
(0.0016) (0.0058)
Dependent variable ‘ +0.0481 Dependent variable +0.0384
(0.1710) . . (0.1431)
Relative income at 80 +0.0579 Relative income at 20%  —0.3570
percentile (0.0777) percentile (0.3041)
Prime age male joblessness rate —0.1487 Share of women in labor —0.4134
(0.1504) foree (>19) (1.3182)
Ratio of governmental money +0.1210
transfers to total compensation {0.4479)
of employees
Equilibrium error, 201 —0.55232 Equilibrium error, 80t —-{.35832
percentiie (0.2646) percentile (0.1580)
Percentage of female headed -0.6514
families (0.5556)
Adjusted-R? 0.0276 0.0790
Durban-Watson test 2.094 2.003

All of the regressors are lagged one period and all variables, except the equilibrium error term, are in first
differences. A more exact description of the equations is presented in the text. Because we use first
differences, onte observation had to be dropped; four observations were also dropped due to the DOLS
leads and lags in the first stage equation. (a) Statistically significant at the 5 percent level. Standard
errors in parentheses. Sources of data are presented in Appendix A. Since Table B-3 shows no cointegration,
this type of calculation is not completely appropriate, but it is included to provide a basis of comparison for
the other tables.

S e e
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APPENDIX C: RESULTS OF REGRESSION EXPERIMENTS INCLUDING
AVERAGE FAMILY SIZE AND GOVERNMENTAL TRANSFERS IN BOTH
EQUATIONS

TABLE C-1

Two-Stage Least-Squares Regression Explaining Relative Income Levels,
1948 - 1997

Contemporaneous values of independent variables (except
lagged dependent variable)

Relative income level
at 950 percentile

Relative income level
at 10t percentile

Dependent variables:

Regressors:
Constant +0.609% Constant +2.22228
(0.163) {1.056)
Dependent variable lagged +0.129 Dependent variable lagged +0.422%
one year (0.163) ©one year (0.114)
Year (1947 = 1) +0.0030% Year {1947 =1) +0.01192
(0.0006) (0.0060;
Ratio of governmental money +0.6702 Ratio of gov't money +2.6192
transfers to total compensation (0.238) transfers to total comp  (1.217)
of employees of employees :
Relative income level at 95t -0.0812 Relative income at 10%  —3.3652
percentile {0.025) percentile (0.889)
Average family size -0.024 Average family size +0.081
{0.027) ‘ (0.168)
Prime age male joblessness rate ~0.088 Share of women in labor —1.103
(0.094) force (>19) (1.5687)
Percentage of female-headed —1.1882
families (0.443)
Adjusted-R2 0.864% 0.9625
Durban-Watson 1.729 2.196

Standard errors in parentheses. {a) Statistically significant at the 5 percent level. Sources of data are
presented in Appendix A.

TARLE C-2
Augmented Dickey-Fuller (ADF) Tests for New Variables in Regression
No trend Trend
Average family size —0.843 (3) —3.273 (3}

The numbers in parentheses are the optimal lag lengths: k— max = 4. The 5 and 10 percent critical values
are: ~2.914 and —2.598 (no trend) and —3.501 and—3.179 (trend). Scurces of data are presented in Ap-
pendix A.
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TABLE C-3
DOLS Cointegrating Vectors and Tests for Cointegration
Dependent variables Relative income level Relative income l_evel
at 102 percentile at 951 percentile
Regressors:
Constant +1.28132 Constant +4.18472
(0.4204) {1.5815)
Prime age male joblessness rate -0.1678 Share of women in labor —2.5522
(0.1458) force {>19) (2.9996}
Year (1947 = 1) +0.00682 Year (1947 =1) +0.02552
(0.0020) (0.0110)
Ratio of governmental money +1.58082 Ratio of gov't money +2.2000
transfers to totzl compensation (0.5175) transfers to total comp  (2.7470)
f employees
of eraployees of empl
Relative income at 95% -0.1007% Relative income at 10 —7.7424%
percentile (0.0271} percentile- _ (2.7968)
Average family size —0.1406 Average family size +0.2617
{0.0876) (0.4112)
Percentage of female-headed —3.5472%
families {1.5476)
2 to—2
DOLS Lags +2 to-2 +
ADF test —-8.8164% (1) —-5.5103% {0}

Standard errors in parentheses for the point estimates. DOLS Lags is the 1eac.15 and lags of the first
differences of the right hand side variables used in the estimation of the cointegrating vector. For the ADF
test, the numbers in parentheses are the optimal lag lengths: k—max = 4. The 5 and 10 percent critical
values for the ADF tests are: —5.4914 and —5.1010. 0 (a) Statistically significant at the 5 percent level.

Sources of data are presented in Appendix A.

TABLE C-4
FError Correction Model for Changes in Relative Income Levels, 1948 - 1997
Dependent variables: Relative income level Relative income l.evel
at 10tk percentile at 95" percentile
Regressors:
Constant +0.0008 Constant +0.0015
(0.0015) (0.0146)
Dependent variable +0.1684 Dependent variable +0.1686
(0.1700} (0.1562)
Prime age male joblessness rate —0.27002 Share of women in labor  +4.5874
{0.1300) force {(>19) (3.4804)
Relative income at 951 +0.0349 Relative income at 10 —1.89648
percentiﬂa (0.0238) percentile (0.8731)
Equilibrium error, 10% -1.3776% Equilibrivm error, 95% —-0.96882
percentile {0.5484) percentile (0.2334)
Ratio of governmental money +(.4968 Ratio of gov't money -3.5951
transfers to {otal compensation (0.3804) transfers to total comp  (1.9911)
of employees

of employees
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TABLE C-4 (Cont.)
Error Correction Model for Changes in Relative Income Levels, 1948 - 1997

Dependent variables: Relative income level Relative income level
at 160%™ percentile at 950 percentile
Regressors:
Average family size —(.0029 Average family size +0.6278
{0.0564) {0.3451)

Percentage of female headed -0.6235

families (0.4983)
Adjusted-R? 0.1172 0.3682
Durban-Watson test 2.345 2.011

All of the regressors are lagged one period and all variables, except the equilibriumn error term, are in first
differences. A more exact description of the equations is presented in the text. Because we use first
differences, one observation had to be dropped; four ohservations were also dropped due to the DOLS
leads and Iags in the first stage equation. (a) Statistically significant at the 5 percent level. Standard
errors in parentheses. Sources of data are presented in Appendix A.

NOTES

The authors thank Samuel Bowles, Thomas Dee, Philip Everson, the editor of this Journal,
Zora Pryor, and two anonymous referees for extremely helpful comments on earlier versions of this
paper. Jefferson also gratefully acknowledges the support of a Swarthmore College Faculty Research
Grant and a Eugene M. Lang Faculty Fellowship. )

1. For instance, the ratio of income of the poor to the rich might fall, and yet incomes of families
between these income extremes might cluster more closely to the median so that the overall income
distribution is more equal according to some measures of inequality. Nevertheless, Raj and Siottje
[1994} show graphically, using nine different measures of income inequality, that the various mea-
sures of incorne inequality move downward and together in an irregular pattern from 1947 to 1967 -
69, at which point they move more smoothly upward and together. Therefore, the theoretical possi-
bility that we have raised does not seem likely. Raj and Slottje focus their attention on econometrically
documenting the structural break that ocecurred in the late 1960s; this paper focuses more on the
underlying causal factors.

2. We have chosen to use family money income before taxes because this series is available from the
Bureau of the Census’ Current Population Reports, Series P-60 for the Iengest period (and also found
on the Census Bureau’s website). This definition of income omits capital gains, non-monetary income
(such as imputed rents of owner occupied housing or non-monetary fringe benefits such as health
insurance), and the impact of taxes. Studies using shorter time periods have employed a hroader
definition of income and, in addition, have focused on adjusted income per person, where each person
in & family is considered to have an income equal to the total family income divided by the adjusted
number of people in the family. While this is a better measure of income and welfare, the various
measures of income inequality derived from such measures move closely together with the family
income series.

The Census Bureau presents data on money incorme of families at various guintiles, the median,
and the 95" percentile as well &s income data of the percentage of families with incomes less than
various absolute amounts. From the latter we can interpolate, assuming a log normal distribution of
income, to calcuiate the money income at the 10 percentile as well.

3. By way of contrast, some studies of income inequality include both a variable for unemployment and
inflation. Although the linkage between labor market weakness and relative money income in the
lowest part of the income distribution is clear, its linkage with the top is not. Furthermore, once labor
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market variables are included in the regressions, the theoretical inkage between inflation and in-
come inequality is not apparent. Certainly annual price increases and the higher interest rates ac-
companying them should have litile impact on the money income of the poor; for the rich, their
interest income may be higher, but this is a very minor part of their total income. For these reasons
we have not included an inflation variable.

In particular, average family size comes to mind because it has two important impacts on the family
income of the poor. First, a larger family size might indicate the presence of two parents. Second, for
single parent families it might indicate that the family receives more welfare income. The first effect
is taken care of with our variable indicating the percentage of single parent families; the latter is
taken care of with our welfare expenditures variable. In Appendix C, we report the results of statis-
tical experiments that include this demographic variable and find that the overall results strengthen
slightly the conclusions reported in the text.

Some serious conceptual issues arise in determining whether the income of wives equalizes total
family income or not, and in some types of comparisons, for instance, those made by Cancian and
Reed [1099], the income of wives appears to make the distribution of income more equal. In our
regressions, it turns out that the female participation rate has no significant impact on the relative
income ratios that we calculate.

On another matter, it might be argued that we should include some indicator of the share of
property income or the profit rate, since these might be causally related to the income of the rich, but
ot the poor. The use of such a variable, however, raises a serious simultaneity problem in the model.
More specifically, property income is not only a component of the income of the wealthy, but the
spending of 2 marginal dollar by the wealthy raises rents on property held by another segment of
those with high incomes. Moreover, experiments with this variable at a very early stage of this
research showed that it added very little explanatory power to the regressions in Table 1 and, as a
result, was dropped from further consideration.

A referee suggested that we include governmental transfers as a ratio of total compensation of work-
ers and employees, presumably because such transfers come at the expense of the wealthy and serve
as a work disincentive. We experimented with this variable in Appendix C but it has the wrong sign
and is not statistically significant.

For the 20® percentile, the variation is from 45.7 to 53.0 percent of the median income, with a
coefficient of variation of 4.1 percent. For the 80" percentile, the variation is from 150.8 to 180.7
percent and the coefficient of variation is 5.4 percent.

Blough {1992} and Cochrane [1991] discuss some of the limitations of unit root tests. MacKinnon’s
[1991] Table 1, is used to generate the critical values for all of the unit root tests reported. The lag
lengths indicated resulted from the use of the selection procedure suggested by Camphell and Perron
[1991].

For relative income in the 10 percentile, the 95 percent confidence interval for the error correction
coefficient is (—2.154, —0.577). Thus, the hypothesis that if relative income for the 10 percentile
was above its equilibrium level by one percentage poimnt in the previous year, it is expected (other
things held equal} to fall by one percentage point or less in the current year, cannot be rejected.
For instance, they do not take into account income mobility of individual families. Various empirical
studies, such as Gottschalk and Danziger {1998], show some year-to-year movement of many fami-
lies from one income quintile to another.

A microeconomic analogy might be suggested. Changes in the relative income at the 95% percentile
are like the situation where, if wages change and the company maintains the same price, changes in
high incomes (managerial bonuses and profits) and low incornes (wages) move in opposite directions.
If high incomes are, in addition, influenced by shocks, for instance, a change in price or in labor
productivity, while low incomes are not, then low incomes may not be inversely related to high
incomes. In brief, high income receivers absorb the major price and productivity shocks of the system
so that the income of the poor is not greatly affected. Results from some preliminary tests of this
approach did not seem promising and it was abandoned.
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