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Despite the reduction during the 1960's in the mmber of families
officially classified in poverty and the abanderment of many poverty
programs, Schultz, among others, has argued that the public's demand
for lessened income inequality has never been completely satisfied.

The Administrations' responses to high unemployment, to recent rounds
of inflation and tc Tiscal crises at all levels of government suggests
that income distribution is of top priority. While those at the lower
end of the income distribution should not be forgotten, persons in
middle income categories are encountering problems not experienced in
the rapid-growth, low-inflation years of the 1960's. Lifestyles built
on increasing real incomes cannot be maintained when growth rates de-
cline. Pactors determining the digstribution of the Nation's product
must be identified if one hopes to understand the impacts of controlled
economic expansion in the face of growing energy and environmental

- problems.

To date, most analysis of income distribution has focused on the re-
lationship between aggregate economic performance and a summary measure
of the distribution such as income ineguality or the size of the low in-
come population (e.g., Thurow, 1967; Boisvert). Notable exceptions by

Salem and Mount, Metealf and Thurow, 1970, relate state and national

¥ This paper was presented at the Annual Meetings of the American Agri-
cultural Economics Association, San Diego, Californis, July 31 -
August 3, 1977. Richard N. Beisvert is an associate professor of
Agricuitural Fconomics, Cornell University.



economic performance to the entire gsize distribution of income. Being
able to describe the entire distribution in some convenient way enables
one to examine a number of characteristics of the distribution éimul—
taneously.

This paper extends thesé analyses in two ways. First, it is hy-
pothesized that the size and functional distributlons are jointly de-
termined with aggregate economic performance. BSecond, a regional Tocus
iz motivated by the fact that lower future growth rateé may increase the
need for understanding how income distributions among regions can be
altered,

Many economists argue that state and county units are not well-
suited for the study of eccnomic problems. This analysis utilizes TO
multi-county regions in the Northeast.;/ Edwards and Coltrane believe
that these regions approach functional economic areas and are aligned
geographically with regional eccnomic problems.

Describing the Income Distribution

A number of analytic distributions have been used to describe income
distribution. Following Salem and Mount, the gammza density is used here

send is defined for family income X (for 0 < X < w3 o > 03 and A > Q) as
- —A - -
(1} r(Xja,A) = D G X; where T{a) = OI eyt L d.
r{a)

Maximum 1ikelihood estimates of the parameters can be obtained with the

help of sample geometric mean (X) and arithmetic mean (X): A = o/X; and

A

~

log o - yla) = log (X/%), where ¥(a) = d log I'(0)/de (tabulated in Davis).

;/ States included are: Connecticut, Delaware, Maine, Maryland, Massachu-
setts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Tsland,
Virginia and West Virginia. See Boisvert for delineation of the regions.



Since this is a two parameter distribution, the standard summary
characteristics of the distribution can be written in terms of & and i.
For present purposes, the arithmetic mean (E.z &/R) and the coefficient
of momental skewness {(I= ljﬁg) are of most interest. Mean income varies
directly with & and inversely with i. Skewness of the distribution de-
pends only oﬁ &. That is,

(2) o%/3a = 1/5\;‘ 3X/9% = —ar 23 and 9%/3a = -1/2&'3/,2 .

To znalyze income distribution in the Northeast, estimates of the
parameters of gamma distributions (one for each of the 70 multi-county
regions) were obtained for 1970 family income data (U.S. Department of
Commerce). The performance (deviations of predicted from observed prob-
gbilities of families in 15 income categories) of the gamma snd lognormal
distributions were compared. The sums of sguared deviations about the
cbserved in each group were always higher (86% on average) using the log-
normal.gf

Changes in important characteristics of the distribution as o and A

A~

change depend on the initial values. ©Starting at average values of o and
X across all regions, both average family Income and skewness are respon-
sive to changes in the parameters (table 1). Changes in average income

are proportional changes in a. Decreases in A resuld in a larger percent-

age inecrease in average income; increases in i lead to a less than pro-

portionate reduction in average income. The skewness measure varies

g/ The displaced lognormal and beta distributions may have fit the data &
bit better (Metcalf; Thurow, 1970) but their parameters sre difficult to
interpret. The ganms 1s a gocod compromise.
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inversely with a. A 10% change in o leads to a less than proportionate
change In the skewnesgss of income distribution.gf

Perhaps more important than being able to estimate changes in these
summary characteristics is the ability to identify changes in the propor=—
tion of families in various income categories. Relative importance of the
income categories depends on the specific policy analysis. To illustrate,
the impact on three income groups is examined. A 10% reduction in X or =
10% increase in o {relative *o & and i) leads fo approximately the same
increase in the proportion of families with incomes greater than $10,000.
One can alsc determine that the change in o would be more advantageous for
Tamilies in the lowest income classes. The proportion of families with in-
comes Less than $5,000 falls by 16,9% as o increases by 10% but by only
12.6% when ) decreases by 10%. A larger share of the increase in the pro-
portion of families with incomes greater than $10,000 womes from the $5,000-
$l0,000 grdup when A decreases than when o increases.

Econcmetiric Model of Income Distribution

Having described the family income distribution in the Northeast by
the gamme density, a number of important policy implications could be
drawn from an econometric model which explains variations in the two ra-
rameters, o and A. The relationships between the two parameters and sum-
mary measures of income distribution discussed above help one develop =a
model relating o and A to socio-economic factors. The formal mathematical
relationship between the parameters is also used to help structure the

mode] .

§/ An added advantage is that the Lorenz concentration ratio (L) is a
function of o: L = 28 o(o,a+l) -1; where B (c,0+l) is the incomplete
beta function (Salem and Mount). The coefficient of skewness 1/vVa
varies directly with L.




~ A

Since the relationship o/A = X must hold, it is reasonable to include
in the structursl model an eguation for average income. Average ilncome is
assumed to be a function of labor productivity (Xl)’ labor forece utiliza-—

), and education (X ).

tion (X2 and Xh)’ factor shares (X 5

3

. By
(3) o/r = X X X, X e

8k X g
The variables are defined explicitly in table 23 = is a stochastic residual.

In constructing equétion (3), it is argued that average family income
depends on average productivity capabilities of a reglon. The second equa~
tion relates socio-economic factors tc the skewness parameter o, Soclo-
economic factors which lead to differential income earnings ability of an
area's residents are most important. Skewness in income distribution is
hypothesized to be a function of minority population concentration (Xg),-
unegual educational attainment (X6), labor market characteristics (XT, XlO’
Xyq> ¥y ond XlB)’ and rural-urban orientation (X8)°

~ & 8 B B B g B B
_ 6 8 9 10 11 1.2 13
(M) o=a, X " X, "Xy KT XKy Ko Kg T e
(The variables are defined in table 2j e, is a random disturbance).

The Rg's are not as high as one would hope, but the large P-statistics

and high t-ratios on a number of variables are encouraging. Since o ap-
pears as part of the dependent variable in both sgquations, one obtains
reduced form egquations (substituting equation (4) into equation (3)) %o
solve for i. Thus , & ig completely determined by eguation (L) and ; de-
cregses (avefage income rises) as Xl’ XE’ XS and XS rise and Xh falls.

Despite recent gquestioning of its value, aducation plays an important

role in explaining average family incomes in the Northeast. Productivity
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of labor {value added per employee) is also important but its coefficient
is less than half ag large as the one on education.

The impact of ¥, must be interpreted with caution. Since value added

1
figures were not available for each muiti-county area, productivity was
estimated on the basis of national value added estimates, weighted by the
regional proportion of employment in various sectors. Thus, the variable
reflects changes in employment and general levels of productivity and nct
differences in productivity within any given employment sector across multi-
county regions.

Although increased labor participation (a rise in X2 or fgll in Xh)
and increased factor shares (XS) lead to higher average incomes as ex-

pected, one hesitates to place much confidence in them because of the low

t-ratics. Part of the problem is the inability of X, and Xh to measure

2
underemployment and short-term unemployment cf thosé in the labor force.
Wage and salary income as a percent of total personal income was used as

a proxy for the portion of the value of regional production going tce labor.
It did account for the property and profit type Income of residents of the
area, but payments to factors (other than labor) owned by non-residents
could not be isclated. Therefore, to establish the relationship between
the functional and size distribution of income, one would certainily need

a better measure of factor shares.

Skewness 1s inversely related to the parameter &. An increase in &
results in a more equal distribution of income, a substantial reduction in
the portion of families in low income classes and an increase in average
income. The impact of education, rural-urban orientation and racial com-

A

position on d are the easiest to explain. The negative coefficient on X6



supports the hypothesis that a skewed distribution of educational
attainment gives rise to skewed income distribution (Mincer). As the
proportion of persons with less than an 8th grade education falls, aver—
age income rises and becomes more equally distributed.&/ The positive
coefficient on percent farm population is consistent with the lower
average incomes and higher skewness in rural aress than in urban areas.
While employment opportunities and composition, as seen below, are im-
portant in explaining income differences, the high t-ratio on this wvari-
able (XB) indicates that there are other rural-urban differences which
account for these disparities. Finally, in an eariier study Boisvert
found that the income disadvantages of areas with large non-white popu-
lations declined from 196C toc 1970, but certainly have not digappeared.
Regsulte in this study certainly bear out this finding:i/

The remaining variables in eguation (%) represent different charac-
teristice of the labor market. The importanqe of wage and salary employ-—

ment as a percent of all employment (¥ ,.) is surprising, even though it

2
was used to account for the impact of factor shares. The fact that o in-
creases (i.e., average income rises and skewness falls) as X12 increases
also reflecis the relatively low incomes of farms and cther small pro-

prietorships in rural areas.

Although X _ has the expected sign, its impact on o is smaller than

13
anticipated. Much of its impact could be picked up by X12 except the

L/ X was used in place of a true measure of skewness because the corre-
lation between the two is high; some gskewness values were negative and
negative values could not be used in the log-linear functions.

5/ TIncreased non-white populations lead to only small increases in skew-
ness in the present medel, but because of the high t-ratics, discrimi-
nation and other factors asgociated with racial minorities cannot be
lgnored.,




10

correlation between the two variables is only 0.15. A more plausible
reason for the unreliability of this coefficient is the lack of varia-
bility across the sample. With the exception of a few multi-county
areas which include one or twe counties from states south of Virginia
and West Virginia, there is little variation in union employment per-
centages.

The negativelcoefficient on .the manufacturing index (Xll) is unex—
pected since it was constructed to capture the impact of high manufactur-
ing wages. Instead, it seems ‘o reflect the lower incomes and lack of
employment opportunities in many old industrialized multi-county regions.

The t-ratics on the remaining two varisbles are gquite low, but it is
interesting to speculate on the forces that X,r and XlO measure. LThe per-—
centage of persons working 0 to 26 weeks a year is intended to measure the
skewness of employment effort in much the same way that X6 measures the
skewnesns of educational attaimment. Therefore, reducing the percentage of
people working less than 26 weeks a year increases & (i.e., increases aver-
the.

~

percentage of workers working in the county of residence, also increases a,

age income and reduces Income inequality). Increasing variable XlO’
thereby increasing average income, reducing inequality and the proportion of
families in low income categories. It appears that efforts to decentralize
industry in the Northeast and bring Jobs closer to people's places of resi-
dence are likely to have some desirable distributional consequences.

Surmary and Conclusions

The purpose of this paper has been to demonstrate a convenient method
for summarizing the income distributicn patterns of a region or group of

regions. The advantage of using a continuous density, such as the gamma



1%

dengity, 1s that one can examine the changes in a number of +the income
distribution's cheracteristics simultanecusly. This ability is in
stark contrast to the limited information generated from an analysis of
a summary measure of ineguality or the proportion of families in low
income categories.
In applying this procedure‘to 1970 family income digtribution pat-
terns in multi-county areas in the Northeast, average income was found
to bhe more regponsive to changes in the position parameter of the gamma
distribution, A, while income ipequality and the proportion of pecple in
extremely low income categories were more responsive to changes in the
gkewnesg paraneter, o. Therefore, depending on one's objectives, either
to inecrease the general level of family iacome or to decrease the income
inequality, one should focus on policies to affect 2 and o, respectively.
Through economeitric analysis, & large proportion of the differences
in income distributicn among the multi-county regions was explained by
the socio-econometric characteristics of the regions. Policies designed
to increasgse average family incomes would he most effective if they focused
on ralsing the average level of educétional attaimment and the average pro-
ductivity of workers. Productivity increases could be in the form of in-
creagsed efficiency of labor in existing employment sectors. However, aver-
age productivity could algo be increased by encouraging the expansion of
those industries in which preductivity is already quite high. The antici-
pated effect on average family income of reducing uremployment and under—
employment rates was somewhat smallier, perhaps because many of thege in-

dividuals have lower productivities. Without education or training and
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good productive Job opportunitlies, the impact of finding them employment
would do little to raise average family income.

If one is more concerned about the equality of income distribution
and reducing the number of families with very low incomes, increasing
educational opportunities (specifically for those with little or no
education) should pay high dividends. The results indicate that a con-
tinued removal of the barriers to finding good jobs assoclated with
racial minorities would go hand in hand with improved educational oppor-
tunities.

Because incomes tend to be more evenly distributed in areas where
a large proportion of the population works in residence (i.e., does not
coﬁmute), the decentralization of industry throughout the Northeast may
have the effect of decreasing income disparities. The substitution of
high wage and salary jobs in less populated areas for the lower paying
farm and small business alternatives through this decentralizaticn pro-
cess would affect the sharpest impact on income inequality. But, as in
the cagse of improving average incomes, reduction in unemployment and
underemployment would have a small impact unless sducational and job op-

portunities were improved simultanecusly.
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