
Income Distribution and Its Measurement
PART I= DISTRIBUTION AMONG THE FACTORS OF PRODUCTION

Economic analysis in recent years has focused in
creasingly on the question of income distribution. 
There are a number of reasons for this resurgence 
of interest in a subject which occupied much of the 
attention of nineteenth century economists. In the 
first place, public concern over the problem of poverty 
has stimulated efforts to determine whether the gap 
between the poorest stratum and the rest of an in
creasingly affluent society is narrowing or widening. 
Second, recent experience with inflation and unem
ployment has generated a suspicion in some quarters 
that these two economic evils may have resulted in 
a significant redistribution of purchasing power 
among socioeconomic groupings. Then, too, the 
steadily increasing emphasis on human capital in eco
nomic analysis has pointed up the connection between 
education and productivity on the one hand and in
come on the other, suggesting that wide disparities 
in income levels might indicate large long term losses 
of output for society. Finally, the increasing quantity 
and quality of national income data has enabled re
searchers to undertake empirical evaluation of long 
accepted but largely untested theoretical models of 
distributive shares.

Analysts tackling the subject generally distinguish 
between size distribution and functional distribution 
of income. Size distribution refers to the division of 
income among families and individuals classified by 
income brackets. Functional distribution denotes the 
division of the national income among the factors of 
production— land, labor, capital, and enterpreneur- 
ship— that combine to produce it.

The paragraphs that follow outline the evolution 
of distributive share analysis in economic thought, 
discuss the behavior of the functional distribution of 
income in the United States, and describe some of 
the methods and measures employed by researchers 
who study it. A  second article, to appear in a future 
issue of the Monthly Review, will discuss the size 
distribution of income.

EARLY DISTRIBUTIVE SHARE ANALYSIS

Traditionally, economists have devoted more at
tention to the functional than to the size distribution 
of income. Early nineteenth century economic 
analysis was dominated by the view, associated 
largely with David Ricardo, that the study of dis
tributive shares held the key to the understanding

of the entire economic mechanism, including the 
forces determining the rate and character of eco
nomic growth. To the Classical Economists of 
nineteenth century England, who took their cue 
largely from Ricardo, the distribution of income 
served three purposes. It divided the recipients into 
mutually exclusive economic groups, identified by 
their function in the production process; it served 
as an indicator of the relative welfare of the re
spective groups; and it defined the social classes that 
would play key roles in the economic evolution of 
the nation. Economic development was looked upon 
as a drama in which the actors were grouped by 
economic function, serving specified socioeconomic 
roles. For example, the working class not only sup
plied labor but, through procreation, insured the 
existence of labor supplies in perpeturity. The in
dustrial class was associated with accumulation and 
the capital-supplying function, while the landed 
aristocracy exercised stewardship over land, a scarce 
and increasingly remunerative resource. On the 
basis of this model, British economists predicted 
that excessive procreation by the laboring class would 
combine with diminishing returns in land cultivation 
to bring bare minimum subsistence wages to labor, 
zero profits to capitalists, riches to landowners, and 
eventually cessation of growth for the economy as 
a whole.

Karl Marx, writing later in the century, also 
identified each factor of production with a distinct 
social class. Following the classical tradition, his 
analysis assumed that no income recipient could be
long to more than one economic group, supply more 
than one type of productive resource, nor receive 
more than one type of factor income. A  laborer 
could not simultaneously be a capitalist, nor a capital
ist a laborer. In Marx’s scenario, accelerating 
antagonism between an ever growing laboring class 
doomed to subsistence wages and an increasingly 
exclusive and wealthy capitalist class meant the 
eventual end of traditional capitalist socioeconomic 
organization, along with its political superstructure. 
By the time Marx systematized his model of class 
conflict, however, a new breed of classicists were 
weaving an intricate analysis demonstrating that the 
free market would achieve distributive justice and
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harmony by providing each factor of production with 
a reward just equal to its contribution to total output. 
Each of these nineteenth century doctrines implied 
that the lines separating the factors of production 
also marked the division of social classes. Only later, 
with an increasingly widespread ownership of pro
perty and a growing degree of social mobility did 
this identification of social classes and economic 
function disappear from professional analysis. T o
day economists find it useful to retain the original 
division of the factors of production, but without the 
presumption of social class identification.

In recent decades the focus of distributive share 
analysis has shifted away from discussions of wel
fare. The blurring of factor ownership classes has 
forced the virtual abandonment of functional dis
tribution as a welfare indicator. The factors of pro
duction, although analytically separate and distinct, 
are now seen as overlapping at the ownership level. 
Modern economists, unlike their classical predeces
sors, recognize that individuals often own and sup
ply several types of productive resources. For ex
ample, it is not unusual to find the same individual 
receiving wage income from his employer, rent in
come from property leased to tenants, interest income 
from bonds and savings deposits, and dividend in
come from equity shares in the capital assets of 
corporations.

Contemporary income distribution analysis focuses 
on explanations of the alleged constancy of relative 
shares. This focus derives largely from economists’ 
study of the Cobb-Douglas aggregate production 
function. A  production function expresses the tech
nological relationship between output and the as
sociated inputs used in the production process. The 
Cobb-Douglas production function relates national 
output to only two factors of production, labor and 
capital, and implies that factor-income shares will be 
constant regardless of the amounts of the two inputs 
existing in the economy. In the Cobb-Douglas 
model, changes in the ratio of labor to capital re
sulting from dissimilar growth rates of the two inputs 
would have no effect on factor shares. The wide
spread acceptance of this model among economists 
has helped to foster the presumption of constant 
factor shares.

DISTRIBUTIVE SHARES IN 1970

The statistical series which most closely corres
ponds to the economist’s concept of factor shares is

published by the Department of Commerce in the 
Survey of Current Business. This series shows the 
distribution of the national income (prior to govern
ment taxes and transfers) by type of payment. The 
percentage breakdown for 1970 is as follow s:

Employee Compensation 75.0%
Proprietors’ Income 8.4%
Corporate Profit 9.6%
Interest 4.2%
Rental Income of Persons 2.8%
Total 100.0%

The lion’s share of national income goes to em
ployees, with corporate profits and proprietors’ in
come running a distant second and third, respectively, 
and interest accounting for most of the remainder.

The relative size of the slice of the national income 
pie claimed by labor resources is especially note
worthy in view of the vital and conspicuous role 
played by capital resources in the production pro
cess. One might expect capital resources to claim 
a large part of the income generated by the world’s 
most “ capitalistic” economy. Flowever, a quick 
calculation from the above figures indicates that ap
proximately 82% of the national income pie was dis
tributed to labor resources, leaving only 18% to be 
claimed by capital resources. This estimate was made 
by counting employee compensation as labor-re- 
source income and all profits, interest, and rent as 
capital-resource income, and by dividing proprietors’ 
income into labor and capital income in the propor
tion which the share of employee compensation bears 
to the combined shares of profits, interest, and rent 
(75.0 to 16.6). Too much faith should not be placed 
on the accuracy of these figures. For example, 
probably 3 or 4 percentage points of the 75 per
centage point employee compensation share consists 
of salaries of corporation executives, not usually 
considered as labor income in the ordinary sense. 
Furthermore, the allocation of proprietors’ income is 
arbitrary. Nevertheless, the order of magnitude of 
the estimates is correct and it may safely be said 
that, in 1970, between three-fourths and four-fifths 
of the national income pie went to sellers of labor 
services.

MEASUREMENT AND INTERPRETATION

Although the Department of Commerce’s classifica
tion of distributive shares is the best the economist 
has to work with, it is imperfectly suited to his needs. 
For example, two of the income claims, proprietors’ 
income and corporate profits, are classified by type 
of business institution rather than by type of 
economic resource to which payment is made. This
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and other discrepancies between theoretical concepts 
and empirical measures create a host of problems for 
the researcher in his analysis of the behavior of rela
tive shares. Some of the major problems are dis
cussed below.

Impure Incom e Categories The Commerce D e
partment’s measures of employee compensation, pro
prietors’ income and property income (corporate pro
fits, interest, and rent) are comprised of heterogenous 
income elements whereas the wage, rent, interest, 
and profit components of economic theory are 
conceptually homogeneous and distinct. Economic 
theory defines wages as the payment for human ef
fort exerted in the production process; rent as the 
return to non-reproducible resources supplied in 
fixed amounts by nature; interest as the return to 
non-human, reproducible means of production; and 
profits as the residual reward to entrepreneurship 
for risk-bearing, coordinating, and innovating ac
tivity. In the national income accounts, however, 
the employee compensation category includes in
determinable amounts of “ interest” yield on invest
ment in education and training plus rent on unique 
ability, in addition to pure wage income. The em
ployee compensation category may also include some 
entrepreneurial type income because the salaries of 
top corporation executives are included.

The other national income categories are also a 
mixture of income elements and thus do not cor
respond precisely to their theoretical counterparts. 
The rent share recorded in the national income ac
counts is comprised mainly of rental income on 
housing and other leased structures. Very little of 
it represents the return to scarce natural resources, 
the theoretical concept of rent. Moreover, only 
rental income going to persons is recorded. Rental 
income received by corporations is excluded.

Some of the measured interest income consists of 
interest on consumer debt as well as the yield on 
tangible capital equipment— the interest concept of 
economic theory. Finally, neither the corporate 
profits nor proprietors’ income categories consist 
solely of pure economic profit. The former includes 
some rent and interest income received by corpora
tions, and the latter includes the implicit wage, rent, 
and interest income on the labor, land, and capital 
owned by proprietors and employed in their own 
enterprises.

Apportioning Proprietors’ Income Systematic 
study of functional shares also encounters a difficulty 
in splitting proprietors’ income into its labor and 
capital income components. One of the key ob
jectives of empirical research on income distribution

is to test the frequently stated hypothesis of the “ re
markable constancy of relative factor shares.” As 
previously mentioned, the hypothesis of constant 
relative shares is based upon certain theoretical eco
nomic models embracing only two factors of produc
tion labor and capital. In order to test the hypothesis 
of factor-share constancy, researchers must consoli
date the national income categories into the two 
groups recognized by the theory. Little difficulty is 
experienced in consolidating rent, interest, and cor
porate profits into a capital income component, and 
assigning employee compensation to the labor income 
component. But the allocation of proprietors’ in
come, which is an amalgam of labor and capital (in
cluding profits) returns, is a different matter.

The question of how the proprietors’ share should 
be divided is one of the most vexing and controversial 
in the study of income distribution. Three positions 
have been taken regarding the disposition of pro
prietors’ income. According to one view, it is vir
tually impossible to identify the labor and capital 
components and therefore, any separation must be 
completely arbitrary. Advocates of this view hold 
that the analysis of relative shares should be limited 
to those sectors of the economy not dominated by 
unincorporated forms of business enterprise.

A  second view argues that proprietors’ income is 
too important to ignore and that it should all be as
signed to the labor share category. Proponents of 
this view rationalize that a large part of proprietors’ 
income goes to self-employed professionals (doctors, 
accountants, architects, lawyers) and to proprietors 
of retail trade establishments, all engaged in pre
dominantly labor type activities.

A  third view, adopted by the majority of re
searchers in the field of income distribution, is op
posed to the complete allocation of proprietors’ in
come to labor because such a procedure implies that 
the property used by the self-employed in their work 
has a zero yield. Advocates of this position hold that 
alternative procedures can be used to obtain a rea
sonably accurate disentanglement of the constituent 
parts of proprietor income. Suggested techniques in
clude (1 ) dividing the shares in the same ratio as 
they are divided in the corporate sector, and (2 ) 
imputing to each self-employed person a labor in
come equal to the annual wages of a worker and a 
capital income equivalent to the market yield on 
assets similar to those owned by the self-employed.

Imputation of Governm ent-Sector Incom e A n 
other problem arises from the way in which product 
and income originating in the government sector is 
measured. Government output cannot be valued at
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market price because, unlike private output, it is not 
sold on the market. Instead, it is valued at labor 
cost of production. That is, in the official statistics, 
the value of output and income produced in the public 
sector consists solely of the public payroll. The out
put contributions of government-owned land and 
capital are not measured. In short, government 
product, as officially measured, is 100% labor-in
tensive. The overstatement of employee contribution 
to public output may exert an upward bias in labor’s 
share as the relative importance of the government 
sector in the total economy increases.

The conceptual problems discussed in this section 
make the task of interpreting movements in income 
shares treacherous. Observed changes in the shares 
may be the result of measurement bias rather than 
of real forces. These hazards weaken the reliability 
of empirical investigation. It may be hard to de
termine from the discrepancies between measured 
and predicted movements of factor shares whether it 
is the theory or the measurement that is in error.

LONG-TERM TRENDS

Formidable measurement problems notwithstand
ing, the bulk of the research on functional income 
distribution has been devoted to explaining the 
secular behavior of relative factor shares. Table I 
shows estimates of the percentage distribution of na
tional income since 1900. The data for the period 
since 1929 were developed by economists in the De
partment of Commerce. Data for earlier years are 
the estimates of several scholars, including Simon 
Kuznets of Harvard, D. Gale Johnson of the Uni
versity of Chicago, and Irving Kravis of the Uni
versity of Pennsylvania.

The table indicates that over the century the 
measured wage share has risen substantially, largely 
at the expense of the proprietor share and only 
slightly at the expense of the combined shares of in
terest, rent, and corporate profits. Although the 
relative shares, as measured, display a moderate de
gree of stability over the 25-year post-World W ar II 
period, the figures in Table I do not reveal the “ re
markable constancy” which economists often pro
claim as the most conspicuous characteristic of dis
tributive shares.

Most of the research effort has been devoted to 
investigation of the trend in labor income. The dis
parate trends of corporate profits (up from 7%  to 
12% ), interest (down from 5.5% to 3 .5% ), and 
rent (down from 9%  to 3 % ) have received rela
tively little study. Researchers, in their eagerness 
to test the conclusions of two-factor economic models,

T able  I

DISTRIBUTIVE SHARES (PER CENT) OF TOTAL IN 
U. S. NATIONAL INCOME, 1900-1970

(Decade Averages of Shares for Individual Years)

Decade

Em 
p loyee
C o m 

p e n sa 
tion

Pro
prietors'
Incom e

C o r 
porate
Profits Interest Rent Total

1900-1909 55.0 23.7 6.8 5.5 9.0 100
1910-1919 53.6 23.8 9.1 5.4 8.1 100
1920-1929 60.0 17.5 7.8 6.2 7.7 100
1930-1939 67.5 14.8 4.0 8.7 5.0 100

1939-1948 64.6 17.2 11.9 3.1 3.3 100
1949-1958 67.3 13.9 12.5 2.9 3.4 100
1954-1963 69.9 11.9 11.2 4.0 3.0 100
1963-1970 71.7 9.6 12.1 3.5 3.2 100

Source: Irv in g  K rav is, " In c o m e  D istribution: Functional S h a re , "  
In te rna tio na l Encycloped ia  of So c ia l Sciences, V o lu m e  7 
(N e w  York: M a c M illa n  a n d  Free Press, 1968), p. 134. 
Reprinted w ith  perm ission  o f  the Publisher from  THE  
IN T E R N A T IO N A L  E N C Y C L O P E D IA  O F  THE S O C IA L  
S C IE N C E S ,  D a v id  L. S ills, Editor. C o p y r ig h t  1968 b y  C r o 
w ell C o llie r a n d  M a c M illa n ,  Inc.; Bu siness C o nd it ion s  
Digest.

have tended to consolidate all non-labor shares into 
a “ property income”  category whose overall stability 
conceals the divergent behavior of its constituent 
parts.

Explanations of the Trend of Labor’s Share How
do the experts account for the secular rise in labor’s 
relative share as measured in the national income 
accounts? Two alternative explanations have been 
offered. The first emphasizes structural alterations 
in the product-mix and industry-mix of the economy. 
This explanation, which appears in the work of E. F. 
Denison of the Brookings Institution and D. Gale 
Johnson, implies that the data can be reconciled with 
the theory of constant shares by showing that income 
distribution would remain unchanged in the absence 
of shifts in the composition of output. The second 
explanation, advanced by Irving Kravis, stresses the 
differing supply and demand conditions in the mark
ets for labor and capital. Each of these explanations 
is discussed in greater detail below.

Structural Changes The major structural shifts 
affecting labor’s share include (1 ) the rise in the 
proportion of wage earners to proprietors as the 
corporate form of enterprise increasingly supplanted 
the individual proprietorship, (2 ) the growth in the 
importance of the government sector, and (3 ) the 
shift from land-intensive agriculture production to 
the production of labor-intensive services. Empirical 
techniques have been devised to measure the influence
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of each of these factors on the growth of labor’s 
share.

To estimate the effect of the shift from proprietor
ship to corporate form of enterprise, researchers 
divide proprietors’ income into its labor and non
labor ( “ property” ) components, using any of several 
statistical procedures. The simplest procedure is 
to split proprietor income in the same ratio which 
labor income bears to property income in the rest of 
the economy. A  more sophisticated method (a ) as
signs a value to each proprietor’s labor equal to the 
annual wages of a hired worker, (b ) estimates the 
annual return on proprietors’ property from the ob
served market yield on similar assets, and (c )  ad
justs the total of estimated labor and property in
come components proportionally to agree with re
ported proprietor income. The shift out of self-em
ployment into wage employment explains some of 
the rise in labor’s share but still leaves approximately 
seven to ten percentage points (depending on the 
method used to split proprietors’ income) of the 
rise unexplained.1

The growth of the government sector accounts for 
much of the remainder. The effect of the rising 
relative importance of the government on labor’s 
relative share is estimated by subtracting the govern
ment’s contribution to national income from both na
tional income and employee compensation. Identical 
amounts are excluded from both the income and the 
wages categories because, as previously mentioned, 
government output is valued solely at the cost of 
labor input and thus the wage share in the value 
of government output is 100%.

After the exclusion of the government’s contri
bution to income and the division of proprietors’ in
come into its labor and property components, the 
relative shares of labor and capital do indeed display 
a high degree of long-term stability. Kravis’ esti
mates indicate that since 1900, labor’s adjusted share 
(including proprietors’ labor income and excluding 
government) has remained within the narrow range 
of 69% to 76% .2

Finally, the effect on labor’s share of the declining 
importance of agriculture in the product-mix is 
measured by comparing labor’s actual share with 
what it would be if the relative importance of the 
different sectors had remained unchanged. It should

1 I. B. Kravis, “ Income Distribution: Functional Share,” Interna
tional Encyclopedia of the Social Sciences, Vol. 7 (New  York: Mac
Millan and Free Press, 1968) p. 134. Note that if all of pro
prietors’ income share were lumped with the employee compensa
tion share in Table I, then the resulting “ labor’s share”  would in
deed exhibit virtual long-run constancy. A  few economists, using 
this procedure, argue that the statistics strongly support the theory 
of constant shares.
2 1. B. Kravis, “ Relative Income Shares In Fact and Theory,”  
American Economic Review  49 (December 1959) p. 928.

be noted that part of the effect of the declining im
portance of agriculture is also captured in the esti
mate of the effect of the shift from unincorporated 
to incorporated business.

In summary, significant adjustments must be made 
to estimates of factor shares derived from national 
income statistics before they will square with the 
theorists’ oft-proclaimed “ remarkable constancy of 
the relative shares,” which applies to a theoretical 
construct whose share definitions find no precise 
counterpart in national income statistics.

Secular Changes in Input Supply and Demand An 
alternative explanation of labor’s rising share goes 
behind the facade of “ structural changes” to focus 
on the changing conditions of demand and supply 
in labor and capital markets. This explanation, as
sociated chiefly with Irving Kravis, lumps all non
labor income into one category (capital income) and 
emphasizes total demand for labor and capital rather 
than the structural changes discussed above.

In addition to explaining the rise in labor’s share, 
Kravis’ demand-supply approach reconciles the fol
lowing developments that have occurred in the 
American economy since the early 1900’s: (1 ) a six
fold rise in the capital stock, (2 ) a doubling of the 
man-hour inputs, (3 ) a more than threefold rise in 
the real wage rate, and (4 ) a virtually unchanged 
real rate of return on capital. Kravis concludes that 
these trends are due primarily to differences in the 
responsiveness of the supplies of labor and capital 
to increases in demand as well as to the tendency 
for businessmen to substitute relatively low-price 
capital for relatively high-price labor.

These conclusions are illustrated by the demand 
and supply diagrams in Chart 1. The long-run sup
ply of labor-hours (S i) is depicted as less responsive 
to a rise in the price of labor-hours than is the long- 
run supply of capital (S K) to a rise in its price. 
Economic growth over the century has increased the 
demand for labor and capital. However, because of 
the differing supply conditions, the increased demand 
for labor has greatly affected labor’s price, whereas 
the increased demand for capital is reflected in the 
rise in capital’s quantity. Because of the lack of re
sponsiveness of the supply of labor-hours to changes 
in demand, businessmen have had to quadruple the 
real wage rate to induce the additional labor into 
employment. The rise in the wage rate relative to the 
price of capital has also induced businessmen to sub
stitute capital for labor in production and may have 
stimulated the search for new, capital-using (labor- 
saving) technology as well. The substitution of rela
tively cheap capital for relatively dear labor is mani
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fested by the sixfold rise in the amount of capital 
employed versus the mere doubling of man-hours 
employed. Labor income (price of x  quantity of 
labor) has increased more than capital’s income 
(price of capital x  quantity of capital) because the 
rise in labor’s price relative to capital’s price has 
exceeded the rise in the quantity of capital relative 
to the quantity of labor.3

THE CYCLICAL BEHAVIOR OF DISTRIBUTIVE SHARES

Although relatively little research has been done 
on the short-run movements of distributive shares, 
many economists believe that the evidence is suf
ficient to establish a definite cyclical pattern for the 
employee compensation, fixed income (rent and in
terest), and corporate profit shares. The wage and 
fixed income shares appear to rise in periods of fall
ing economic activity and to decline in periods of 
expansion. The share of profits, on the other hand, 
apparently rises in prosperity and falls in depression.

3 More precisely, labor’s income share relative to capital’s share may 
be expressed as L I /K I =  ( P fxQt) / ( P^.xQ^) =  ( P j/P ^ ) ( Q j/Q ^) where 
LI and KI represent the incomes of labor and capital, Pj and P^ 
their respective prices, and Q( and Q . their respective quantities. 
Labor’s relative share has risen because the price ratio (P j/P  ) has 
risen by a greater percent than the percentage fall in the quantity 

<Q(/Q K) ratio.

These cyclical patterns were most conspicuous in the 
1930’s. During the contraction of 1929-1932, the 
shares of wages and interest spurted but the profits 
share fell sharply. With the progress of recovery 
after 1933, the wage and interest shares sagged and 
the share of corporate profits rose.

These same cyclical patterns appear in the post- 
World War II period, although with diminished 
intensity. Table II shows the percentage income 
shares at the peak and trough dates of all post-war 
cycles, as established by the National Bureau of 
Economic Research. The table clearly reveals the 
pro-cyclical behavior of corporate profits share and 
the counter-cyclical behavior of the employee com
pensation, rent, and interest shares. In each cycle, 
the corporate profits share was higher at the peak 
than at the trough. In all but one of the cycles the 
employee compensation, interest, and rent shares 
were higher at the trough than at the peak.

Overhead Costs, Unit Profits, and Distributive 
Shares Econom ists have advanced several hy
potheses to account for the observed cyclical be
havior of the relative shares. The most plausible 
hypothesis holds that the pro-cyclical behavior 
of profits’ share results from the relation between 
profits per unit of output and unit overhead costs.

C h art  1

INPUT DEMAND AND SUPPLY CURVES

Econom ic g ro w th  sh ifts u p w a rd  the d e m an d s fo r la b o r  a n d  cap ita l, increasing  the incom es o f  both. 
Incom es in 1900 are show n a s  the sm aller, cross-hatched rectangles. Incom es in 1970 a s  the la rger, 

green rectangles. Labor incom e has increased m ore than  cap ita l income.
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Table II

DISTRIBUTION OF NATIONAL INCOME SHARES (PER CENT) AT THE 
CYCLICAL PEAK AND  CYCLICAL TROUGH DATES IN 

FIVE POST-WAR CYCLES

1948 1949 1953
IV IV III
P T P

Employee Compensation 63.1 65.4 68.7
Proprietors' Income 17.5 16.4 13.0
Corporate Profits 15.0 13.3 13.2
Rental Income 3.6 4.1 4.2
Net Interest 0.8 0.9 0.9

Total Shares 100.0 100.0 100.0

Source: Business C o nd it ion s D igest.

This relation varies with changes in aggregate out
put. During economic expansions, increased pro
duction induced by rising aggregate demand enables 
firms to spread overhead (i.e. fixed) costs— including 
the wages of overhead labor as well as rent and in
terest expenses— over a greater volume of output. 
Overhead costs per unit of output fall and profit 
margins rise, thereby enlarging the profits share and 
diminishing the labor, interest, and rent shares in 
the value of each unit of output. In recessions, out
put falls and unit overhead costs rise, thereby 
squeezing the profits share and enlarging the other 
shares.

This hypothesis implies that a substantial portion 
of labor income is a component of the overhead 
costs of hiring firms. Many economists believe 
that a sizeable part of the labor force is of the 
overhead variety. Overhead labor includes su
pervisory and administrative personnel as well 
as top management officials whose salaries are 
largely independent of their firms’ output volume. 
Overhead labor also includes employees retained or 
“hoarded” by employers in the face of cutbacks in 
output, either because they possess specialized skills 
or because employers have made contractual com
mitments (such as a guaranteed annual wage) to 
them. Workers may also be retained because em
ployers wish to avoid costs (e.g., severance pay) of 
laying-off labor as well as the costs of rehiring and 
retraining workers when business conditions improve.

More precisely, the relation between profits, price, 
and costs per unit of output can be expressed a s : 
selling price per unit of output equals unit overhead 
costs plus other unit costs plus unit profits. Over
head costs consist of certain contractually fixed costs 
(such as insurance, property taxes, rent, and interest 
on bonded indebtedness) and fixed depreciation

1954 1957 1958 1960 1961 1969 1970
II III II II 1 IV IV
T P T P T P T

68.4 69.9 70.4 70.7 71.5 74.1 75.4
13.2 12.1 12.9 11.2 11.5 8.6 8.4
12.6 12.4 10.5 12.4 10.9 10.4 9.1
4.6 4.1 4.3 3.8 3.9 2.8 2.9
1.3 1.5 1.8 1.9 2.2 4.0 4.3

100.0 100.0 100.0 100.0 100.0 100.0 100.0

charges as well as the cost of overhead labor. As 
previously mentioned, unit overhead costs fall as 
output increases. The category labeled “ other unit 
costs” consists largely of the costs of materials and 
of unskilled and semi-skilled labor. These unit costs 
are virtually constant because the firm can adjust 
its material and unskilled labor inputs in roughly 
the same proportion as output changes. When out
put contracts by, say 10%, firms can lay off 10% of 
their unskilled labor. Employers are less averse to 
laying off unskilled and untrained workers than pro
fessional and highly skilled workers, because the 
latter are harder to find and the costs of training 
their replacements would be very high.

C h art  2

UNIT COSTS, SELLING PRICE, A N D  UNIT PROFITS 
AT DIFFERENT OUTPUT LEVELS FOR A 

HYPOTHETICAL FIRM

D o llars  
per Unit 
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Level Level
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The remaining component of selling price is pro
fits per unit of output. As illustrated in Chart 2, 
this unit profit component is larger at higher outputs 
where the cost component of price is smaller. The 
chart shows the unit cost curve of a hypothetical 
firm, as well as the price at which it sells its product. 
The hypothetical unit cost curve is composed of 
(falling) unit overhead costs plus (constant) other 
unit costs. As depicted in the chart, profits per 
unit of output, i.e., the difference between price and 
unit costs, are larger at the prosperity level of out
put than at the recession output level.

Several qualifications to the preceding analysis 
should be noted. The discussion assumed that 
selling price, wage rates, and productivity re
main unchanged over the cycle. In actuality, 
prices, wages, and productivity tend to expand, 
albeit at different rates, during the upswing. Changes 
in those variables cause the curves shown in Chart 2 
to shift. Rising prices shift the price line. Rising 
wages and productivity shift the cost curve. Rising 
wages, which tend to raise the cost curve, may be 
offset by rising productivity, which tends to lower 
the cost curve. During the first half of an upswing, 
productivity growth tends to more than offset wage 
increases, thereby shifting the cost curve downward. 
Moreover, firms enjoying some degree of monopoly 
power may respond to the increase in aggregate de
mand by raising prices as well as output. Thus, 
rising prices may combine with falling unit costs 
(both a shift in the curve and a rightward move
ment along it) in prosperity to raise unit profits 
and profits’ share.

The favorable influence of prosperity on unit pro
fits is likely to diminish as the expansion proceeds, 
however. During the later stages of prolonged 
booms, several forces combine to raise unit costs. 
As the labor market becomes tight, wage increases 
accelerate, productivity growth slows, and the unit 
cost curve shifts upward. Operating rates of plant 
and equipment reach and then surpass their most 
efficient levels. These two factors— capacity limita
tion and wage increases in excess of productivity 
growth— cause unit costs to rise faster than selling 
price, thereby encroaching on unit profits. The pro
portion of profits to the value of output declines. 
The erosion of profits’ share relative to labor’s share 
during the later stages of a business expansion is 
well-documented. Official figures show that in all 
but one of the post-World War II cycles the share 
of corporate profits was lower and the share of em
ployee’s compensation higher in the quarter of peak 
economic activity than in the three quarters im
mediately preceding the peak.

The W age Lag Hypothesis An alternative hy
pothesis that has been advanced in explanation of the 
shift in favor of profits’ share in the upswing and 
in favor of labor’s share in the downswing is the 
so-called wage lag hypothesis. According to this 
hypothesis, sticky money wages lag behind price in
creases during booms and price decreases during 
slumps. Twenty years ago, economists thought the 
wage lag was the most important factor accounting 
for the counter-cyclical behavior of labor’s share. 
Recent empirical work has cast doubt on the strength 
of this effect, however.

Thomas M. Humphrey
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Income Distribution and Its Measurement
PART II, DISTRIBUTION AMONG FAMILIES

This article is the second of a two-part series on 
the subject of income distribution. The first part, 
which appeared in August, discussed the junctional 
distribution of income, i.e., the distribution of the 
national income among the factors of production that 
combine to produce it. The present article deals with 
the size distribution of income, i.e., the distribution 
of income among families classified by intervals of 
income levels.

Questions about the relative income positions of 
the rich and the poor cannot be answered by func
tional distribution analysis alone. The association of 
labor income with the poor and capital income with 
the rich is of doubtful validity. Today, labor income 
includes the salaries of high-paid corporation ex
ecutives as well as the wages of unskilled labor, and 
capital income includes the dividend and interest in
come received by many persons of modest circum
stances as well as by millionaire capitalists.

To determine the extent of equality or inequality 
in the distribution of income, analysts must examine 
the size distribution. Information on size distribution 
suggests the extent to which the benefits of economic 
growth are shared among various income-size groups 
in the economy. Study of the size distribution is 
useful also in evaluating the success of government 
policies designed to modify the income distribution. 
Finally, study of the size distribution helps stat
isticians to isolate and specify the personal, social, and 
economic factors contributing to poverty. The para
graphs that follow describe the size distribution of 
income in the United States and discuss some of the 
techniques employed in its measurement.

CENSUS INCOME DATA AND  DEFINITIONS

The most complete data on income distribution are 
compiled by the Census Bureau. The data are ob
tained from answers to a series of questions about 
income asked in March of each year in connection 
with the Census Bureau’s monthly Current Popula
tion Survey (C P S ). The CPS consists of scien
tifically selected samples of approximately 50,000 
households drawn from across the nation.

The income concept employed by the Census 
Bureau is total money income before payment of 
personal income taxes. Total income includes money 
earnings, money gifts, and government transfer pay

ments such as unemployment compensation, social 
security pensions, and welfare payments; it excludes 
nonmonetary benefits such as free medical care, in
come in kind, services of owner-occupied houses as 
well as capital gains and retained corporation profits. 
The latter two items augment the wealth of stock
holders but are not counted as current income.

The Census Bureau classifies income-receiving 
units either as families or as unrelated individuals 
(sometimes called one-person families). A  family is 
defined as a group of two or more persons living to
gether and related by blood, marriage, or adoption. 
Unrelated individuals live alone or as boarders in 
other people’s homes. Their number is small relative 
to the number of people living in family groups and 
the size distribution of their income differs from that 
of families. Only the distribution of family incomes 
is discussed in this article.

INCOME DISTRIBUTION IN 1969 AND 1970

Chart I shows the distribution of total money in
come among U. S. families in 1969, the latest year 
for which complete figures are available. The chart 
indicates the percentage of all families included in 
each income bracket as well as the percentage of total 
income received by families in each bracket. For 
example, the poorest 4.7% of the families— those 
whose incomes were in the two brackets below $2,000 
— received about one half of one percent of the in
come. At the other end of the scale, the 3.6% of 
all families with incomes of $25,000 and above re
ceived 12.5% of total family income, which averages 
about $35,786 per family at the upper end of the 
scale. About 20% of the families had incomes below, 
and 80% above, the $5,000 level in 1969. A p
proximately 54% were below the $10,000 income 
level and slightly less than 20% of the families had 
incomes above $15,000. Almost 61% of American 
families received incomes between $5,000 and 
$15,000.

What was the income of the typical or middle 
family in 1969? The median figure of $9,433 is 
probably more representative of the income of the 
typical family than is the mean income figure of 
$10,577. The mean or arithmetic average income is 
computed by dividing total family income by the 
number of families. The median figure separates the
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income recipients into two equal parts, that is, half 
of the families receive more and half receive less 
than the median income. When the income distribu
tion is skewed to the right, as is the distribution 
shown in Chart I, the mean is disproportionately in
fluenced by the few very high incomes at the upper 
end of the distribution, and therefore is not as good 
a measure of the center of the distribution as is 
the median.

The data in Chart I can be condensed by dividing 
the families into fifths or quintiles and showing the 
percent of income going to each fifth, as follows.

Income Rank

Lowest Quintile 
Second Quintile 
Third Quintile 
Fourth Quintile 
Highest Quintile

Tcp Five Percent

%  of Total 
Family Income

5.6
12.3 
17.6
23.4 
41.0

100.0

14.7

The 3rd and 4th quintiles, embracing 40% of the 
families, received 41% of total income. The two 
lowest quintiles, covering another 40% of the popula
tion, received only about 18% of the income. The 
proportions of income going to the top 20% and top 
5% of families, however, were approximately double 
and triple, respectively, the proportions of families 
in each of those classifications.

The income distribution of the total of all families 
shown in Chart I conceals diverse distribution pat

terns of particular subgroups of families comprising 
the total. Preliminary 1970 data recently released 
by the Census Bureau show how income was dis
tributed in that year within four of these subgroup
ings, namely families classified by race and farm-non- 
farm residence. This information, presented in 
Table 1, reveals that the distribution patterns of the 
incomes of white and nonfarm families differ sharply 
from those of Negro and farm families.

Farm incomes are almost 30% lower on the 
average than nonfarm incomes, although the dif
ference in the distribution of economic welfare among 
farm and nonfarm families is probably not as great 
as indicated in the table, since farm residents receive 
real income in the form of goods produced and con
sumed on the farm but not counted in the income 
data. The median income of farm families is about 
$3,230 below that of nonfarm families. The propor
tion of farm families concentrated in the lower three 
income brackets is larger and the proportion con
centrated in the top two brackets is smaller than is 
the case with nonfarm families.

The difference between the income distribution of 
white and black families is even more pronounced 
than the differential between farm and nonfarm 
families. The median family income of blacks was 
only 63% of the median income of white families in 
1970. The generally lower level of Negro incomes 
also shows up in the relative concentration of per
centages in the lowest income bracket. In 1970 only 
7.5% of white families had incomes below $3,000

C h art  1

FAMILIES AND TOTAL FAMILY MONEY INCOME BY INCOME CL,

□  Incom e  

P  Fam ilie s

5 6 7  8 9 10 12 15

In com e Bracket ($ Thou.)
*  le ss  than 0.05 percent.

Source: U. S. Bureau o f the Census, Consum er Income, Current Popula tion  Reports, Se rie s P-60, No . 75.
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DISTRIBUTION A M O N G  INCOME BRACKETS 
OF U. S. FAMILIES CLASSIFIED BY 

RACE AND  FARM-NONFARM RESIDENCE, 1971

Table I

(In percentages)

Income Class
All

Families White Negro
Non-
Farm Farm

Under $3,000 8.9 7.5 21.1 8.3 19.9
$ 3,000- 4,999 10.4 9.5 17.4 10.0 16.3
$ 5,000- 6,999 11.8 11.3 17.0 11.7 15.9
$ 7,000 - 9,999 19.9 20.1 18.1 20.0 18.5
$10,000 - 14,999 26.8 27.9 16.9 27.2 17.5
$15,000 and over 22.3 23.7 9.5 22.8 12.2

Total 100.0 100.0 100.0 100.0 100.0

Median Inccme $ 9,867 $10,236 $6,279 $10,006 $6,773

M ean Income $11,106 $11,495 $7,442 $11,254 $7,983

Source: U. S. Bureau of the Census, C onsum er Incom e, Current 
Population Reports, Series P-60, No. 78.

whereas 21.1% of black families received incomes 
less than this figure. At the upper end of the scale 
the picture is similar. Only 9.5% of black families 
could claim incomes of $15,000 or more, compared to 
nearly 24% of white families. The difference be
tween black and white incomes is perhaps most 
forcefully demonstrated by comparing income classes 
of greatest concentration. The largest percentage of 
Negro families is concentrated in the lowest (under 
$3,000) income class shown in Table 1, whereas the 
greatest percentage of white families is concentrated 
in the next to highest ($10,000-$ 14,999) income 
category.

The income position of black families relative to 
white families, although low, has nevertheless im
proved over the past two decades. Chart II indicates 
that the median income of non-white families has 
increased from 51% of the median income of white 
families in 1947 to 64% in 1970.1 The relative in
come position of non-white families has not shown 
steady progress over this period, however. The chart 
indicates that most of the gains have occurred in 
years of low or falling unemployment.

Several factors account for the tendency of black 
incomes to improve relative to white incomes in 
years of prosperity. First, the black unemployment 
rate tends to decline more sharply than the white 
rate in periods of labor market tightness. The un
employment rate of blacks is more sensitive than 
that of whites to changes in the overall unemploy

1 Income data for all non-white families was used in computing the 
series depicted in Chart II because separate data on Negro incomes 
is not available for years prior to 1964. Negro families account for 
approximately 90%  of all non-white families, the remainder being 
Indians, Orientals, Mexican-Americans, and others.

ment rate because a greater proportion of black than 
white workers are unskilled and inexperienced. 
Since employers tend to concentrate their hiring and 
firing among the least skilled and least experienced 
workers, it follows that the Negro unemployment 
rate is more responsive to a general tightening of 
the labor market than is the white unemployment 
rate. Then too, a tight labor market tends to erode 
discriminatory barriers, thereby enabling blacks to 
participate in better-paying jobs. Finally, the 
shortage of skilled workers encourages employers to 
expand their training programs for the unskilled 
and the inexperienced and to upgrade employees. 
This training and occupational upgrading raises the 
productivity of disadvantaged workers and helps to 
reduce black-white income differentials.

DISPERSION OF INCOME

The distributions shown in Chart I and Table 1 
display two important characteristics. First, the 
distributions are disperse, that is, family incomes are 
not identical. Second, the distributions are skewed, 
that is, incomes are not symmetrically distributed 
about the mean. Explanations of the income dis
tribution must account for these two attributes. 
Specifically, analysts should be able to identify the 
sources of dispersion and specify the factors that 
skew the distribution.

Sources of Incom e Dispersion Three main ex
planations of the source of income differences have 
been advanced. One explanation holds that dis
parities arise from the operation of natural forces, 
such as differences in ability, luck, and other chance 
factors (illness, accidents, etc.). Supposedly, these 
natural forces are completely random and outside 
human control.

A second view claims that income differences are 
a by-product of rational human choice. According 
to this view, individuals differ in their preferences 
for work vs. leisure, risky vs. safe ventures, and im
mediate vs. deferred money earnings. The economic 
decisions that individuals make reflect their differing 
preferences and influence their incomes. Income dif
ferences arise because some people choose to work 
longer hours than others. Then too, income dif
ferences among gamblers and risk-takers are much 
greater than income differences among risk-avoiders. 
Individuals’ rational choices of occupation also result 
in unequal incomes. Consider an individual choosing 
among several alternative occupations. The present 
discounted value of the lifetime earning stream as
sociated with each occupation considered by the in
dividual must be equal at the time he makes his
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choice. He will exclude from his range of choice 
income streams with lower present values. Although 
the present values of all the eligible income streams 
are identical, their time shapes are dissimilar. Oc
cupations requiring little initial training will yield 
an immediate stream of low annual earnings. Oc
cupations requiring much initial training will yield 
high annual earnings beginning at some distant future 
date. Occupations requiring large initial investments 
in education must offer higher future incomes than 
other occupations to compensate the individual for 
the expense of his education and for income foregone 
during the years of schooling. Individuals thus 
choose between a deferred stream of high future 
earnings and an immediate stream of lower annual 
earnings. In any given year, the disparities among 
individual and occupational earnings reflect different 
levels of training of the various members of the 
labor force.

A  third view holds that income dispersion is an 
outgrowth of economic, social, and legal institutions. 
According to this view, the sources of income dif
ferences are to be found in : (a ) inheritance laws, 
which permit the transferral of wealth to successive 
generations of the same families, and (b ) barriers to 
social and economic mobility, such as caste systems, 
racial discrimination, monopoly power, etc.

Each of these explanations has some validity. 
Statisticians studying income differences among 
people classified by age, sex, occupation, location, 
level of education, etc., have found that chance,

choice, and institutional factors all contribute to in
come disparity.

Causes of Skewness Identification of the sources 
of income differences does not suffice as a complete 
explanation of the pattern of income distribution. 
Specification of the causes of income disparity ex
plains only why all incomes are not identical. Com
plete understanding of the income distribution re
quires an explanation of the skewness of the distribu
tion, i.e., why income differences are not symmetri
cally distributed about the average income.

Economists have been less successful in identifying 
the causes of skewness than in specifying the sources 
of income disparity. Several possible explanations 
of skewness have been advanced. One view holds 
that although income receivers in particular occupa
tions have approximately symmetrical income dis
tributions, the aggregate of these different distribu
tions is asymmetrical. A  second, largely tautological, 
view argues that income-earning abilities, and thus 
incomes, are not symmetrically distributed. In con
trast, a third view holds that abilities are sym
metrically distributed, but that other factors inter
vene to distort the link between ability and income. 
Chief among these distorting factors are inheritance 
laws, which permit the concentration of wealth, 
power, and social position among a relatively small 
number of families. Other factors include differences 
in parents’ willingness to devote time and money in 
schooling for their children, and credit rationing by 
leaders who allocate funds only to those with high

C h a rt  2

RATIO OF NONW HITE TO WHITE M ED IAN  FAMILY INCOME, 1947-1970

Sources: U. S. Bureau  o f  the Census, Consum e r Incom e, Current Popu la tio n  Reports, Series P-60, N o s. 75  a n d  78; 
U. S. D epartm ent o f  Com m erce, Su rvey  o f  Current Business, va r io u s issues.
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income-earning abilities, thereby accentuating the 
initial advantage of a particular group of earners. 
A  fourth explanation is based upon mathematical 
models of probability in which random proportional 
changes in individual incomes will generate a skewed 
income distribution. Much current research is being 
devoted to the specification of such factors as length 
of schooling, age, job experience, incidence of chance 
factors, such as accidents, business failure, lack of job 
information, etc., which will produce the percentage 
or proportional differences in incomes required by 
the probability model.

SUMMARY MEASURES OF INCOME DISPARITY

Although graphs and tabular data, like those ap
pearing in Chart I and Table 1, provide a good gen
eral description of income size distributions, stat
isticians must employ more precise measures in the 
analysis of distribution patterns. In fact, analysts 
often use a single measure or statistic to sum
marize the entire distribution. A  summary measure 
characterizes the degree of income disparity existing 
in the distribution. Some of the more important 
summary measures are described in this section.

Measures Based on Mathematical Curves Fitted 
to Empirical Data Single-statistic descriptions of 
income distributions are of relatively recent origin, 
dating back no further than 1896. Vilfredo Pareto, 
an Italian economist, was the first to use a summary 
measure of income inequality. Pareto plotted income 
data from tax returns on double-logarithm graph 
paper, i.e., graph paper on which the vertical and 
horizontal axes are scaled in the logarithms of num
bers. He observed that the plotted data fell along 
a straight line described by the linear equation log 
N =  K  —  a log X , where N is the number of income 
recipients with incomes of amount X  or greater, K  is 
a constant fixing the location of the line on the graph, 
and a is a constant coefficient representing the slope 
of the straight line.

Pareto used the coefficient a, the slope of the 
straight line, as a measure of inequality. He argued 
that the larger the value of the coefficient, i.e., the 
steeper the slope of the straight line, the smaller 
would be the degree of inequality. For example, if 
all families received identical incomes of $5,000, then 
on a double-log chart with the percentage of families 
depicted on the vertical axis and income shown on 
the horizontal axis, the Pareto curve would appear 
as a vertical line at the $5,000 income level, and the 
slope coefficient would approach a value of infinity.

Pareto thought that he had discovered in the co
efficient a one of the great constants of economics.

Examining income data for a number of countries 
and historical periods, Pareto found that the coef
ficient displayed little variation from country to 
country or from time to time. He inferred from the 
observed stability of the coefficient an inevitable law 
of income inequality. He concluded that income in
equality is immutable, i.e., that the skewness of the 
distribution is impervious to social welfare legislation 
and redistributive income taxation.

Today, most statisticians believe that the Pareto 
formula fits well only the data for the upper levels 
of the income distribution, but that it does not 
adequately describe the entire distribution. The good 
fit that Pareto obtained with his linear equation is 
ascribed to the fact that his data came from surtax 
schedules and was limited to the top stratum of in
come recipients, i.e., those with incomes too large 
to conceal from the tax collector.

Chart III shows the distribution of income among 
U. S. families in 1969 measured on a Pareto or 
double-logarithm graph.2 The percentage of U. S. 
families making incomes above designated amounts 
can be read easily from the chart. For example, the 
chart shows that about 90% , 80%, and 3.7% re
spectively, of the families received incomes in excess 
of $3,000, $5,000, and $25,000 in 1969. The chart 
amply illustrates the failure of the Pareto equation in 
characterizing the income distribution. According to 
Pareto’s formula the entire distribution should ap
pear as a single straight line. Actually, only the 
“ upper tail”  of the distribution, i.e., incomes in excess 
of $15,000, conforms to the Pareto formula. Today, 
the Pareto formula is used only in studies of the 
upper range of the income scale. For example, the 
Census Bureau uses the Pareto formula to estimate 
the average income of families included in the open- 
ended above-$50,000 income interval.

Another index of inequality similar to Pareto’s 
was suggested by the Italian statistician Corrado 
Gini. Gini’s index of concentration is the coefficient 
d in the log-linear equation log N =  K -f- d log Sx, 
where N is the number of income recipients with 
incomes in excess of S, Sx is the sum of all incomes 
greater than X , and K  and d are constants represent
ing the position and slope of the linear equation on 
a chart. The only difference between the formulas 
of Gini and Pareto is that the former relates the 
number of income receivers (N ) with the sum of all 
incomes above a particular level, whereas the Pareto 
formula relates the number of income receivers with

2 Note that the logarithm scale of Chart III telescopes the numbers. 
Equal distances along a logarithm scale represent equal percentage 
increments. Equal percentage increments correspond to ever larger 
dollar increments as one moves outward along the income scale.
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Chart 3

PARETO A N D  G IN I CURVES OF THE DISTRIBUTION OF FAMILIES BY INCOME SIZE, 1969 

PARETO CURVE GINI CURVE

Income Level (Dollars) Aggregate Income($ Millions)

The vertical and horizontal axes of the charts are scaled in logarithms. The curve of the actual 1969 distribution conforms 
closely to Gini's, but not to Pareto's, straight-line formula.

Source: U. S. Bureau of the Census, Consumer Income, Current Population Reports, Series P-60, No. 75.

a single income level. Gini thought that his formula 
would fit the income data, especially the lower end 
of the scale, better than Pareto’s formula. As demon
strated in Chart III. the U. S. income data for
1969 does indeed conform closely to the Gini equa
tion, much more closely than it does to the Pareto 
equation.

A third type of mathematical curve often fitted to 
income data is the lognormal distribution curve. The 
lognormal curve is drawn on a semi-log or “ ratio- 
scale” chart on which only the horizontal axis has a 
logarithm scale, the vertical axis being scaled in 
ordinary numbers. On such a chart the lognormal 
curve will appear as a symmetrical bell-shaped curve.

Source: U. S. Bureau of the Census, Consumer Income, Current Population Reports, Series P-60, No. 78.

F R E Q U E N C Y  D IS T R IB U T IO N

ARITHMETIC INCOME SCALE

Chart 4

O F  F A M IL IE S  BY IN C O M E  S IZE , 1970

LOGARITHMIC INCOME SCALE
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Statisticians began to use the lognormal curve in 
income analysis when they noticed that graphs of the 
frequency distribution of income recipients ranked 
according to the logarithm of income more closely 
approximated the normal, bell-shaped curve of sta
tistical theory than did graphs of the distribution of 
income receivers ranked by income. In fact, any 
skewed frequency distribution assumes a more normal 
shape when transformed into logarithms. Additional 
justification for the lognormal curve was provided 
by economists using mathematical probability models 
showing that random proportional changes in in
dividual incomes could generate a lognormal form 
for the whole distribution. It can be observed from 
Chart IV  that the distribution of U. S. families in
1970 according to the logarithm of income is much 
more symmetrical than the distribution of families 
ranked by income. The actual data, however, cor
respond imperfectly to the symmetrical lognormal 
distribution, just as they do in the case of the 
Pareto formula.

When the frequency distribution of income is 
“ normalized” by using the logarithmic scale, the 
standard deviation of the distribution provides an 
adequate summary measure of income inequality. 
The standard deviation is a statistic that describes 
the scatter or dispersion of incomes about the 
average income.

The Lorenz Curve and the Gini Concentration 
Ratio The most widely used techniques for de
scribing the extent of income concentration are the 
Lorenz curve and its associated measure, the Gini 
concentration ratio. A  Lorenz curve is a graphical 
representation of income inequality. Chart V  shows 
a Lorenz curve for the distribution of family income 
in the U. S. in 1969. Along the horizontal axis is 
measured the cumulative percentage of income re
cipients. Along the vertical axis is measured the 
cumulative percentage of total money income re
ceived by those recipients. If income were distributed 
equally, i.e., 10% of the families received 10% of 
the income, 20% received 20% , 30% received 30%, 
etc., the Lorenz curve would follow the diagonal line 
of equal distribution. If all income were concentrated 
in the hands of one family— the extreme limit of in
equality— the Lorenz curve would follow the right- 
angled curve of perfect inequality formed by the 
horizontal and vertical axes of the chart. In fact, the 
Lorenz curve falls between the extremes of perfect 
equality and perfect inequality. But the greater the 
degree of inequality the greater the deviation of the 
Lorenz curve from the diagonal line. If inequality is 
great the curve bows sharply away from the diagonal;

if inequality is moderate the curve only sags slightly 
from the diagonal.

The Gini concentration ratio provides a precise 
numerical measure of the information shown in the 
Lorenz diagram. The Gini measure of concentration 
is defined as the proportion of the total area under 
the diagonal located between the diagonal and the 
Lorenz curve, and is depicted in Chart V  as the 
ratio of Area A  to Area A  B. Thus, the nu
merical value of the area between the Lorenz curve 
and the diagonal line, divided by the value of the 
entire area beneath the diagonal line, yields the Gini 
concentration ratio. The Gini ratio can vary from 
zero (complete equality) to unity (complete in
equality) in value. As the income distribution ap
proaches perfect equality, the Lorenz curve ap
proaches the diagonal, Area A  approaches zero, and 
the concentration ratio approaches zero. As the in
come distribution approaches perfect inequality, the 
area between the diagonal and the curve becomes 
synonomous with the total area beneath the diagonal, 
and the concentration ratio approaches unity.

The Lorenz curve analysis is useful in studying 
trends in income concentration in the United States. 
The behavior of the Gini concentration ratio for 
before-tax money income of all U. S. families since 
1929 is shown in Chart V I. The chart indicates that 
while there has been some decrease in income in
equality in the U. S. since 1929, the greater part of 
it took place during the depression of the 1930’s and 
the years of Wrorld W ar II. There has been rela
tively little change in the degree of inequality since 
1945. Between 1935 and 1945 the Gini ratio declined 
from .442 to .375. Since the end of Wrorld W ar II 
it has shown a tendency to drift downward slightly, 
decreasing from .375 in 1945 to .354 in 1970.

Movements in the Gini concentration ratio appear 
to be closely associated with movements in the un
employment rate, increasing when the unemploy
ment rate rises, and declining when it falls. This 
relation is most conspicuous in the transition from 
the depressed 1930’s to the full employment years 
of W orld W ar II, and it also appears in the post
war period. The Gini ratio declined during the 
years of relatively low unemployment in the early 
and middle 1950’s. With the return of high unem
ployment in the late 1950’s and early 1960’s, the 
concentration ratio rose back to its 1945 level. All 
of the subsequent decline in the ratio occurred be
tween 1961 and 1969 when the unemployment rate 
sank to low levels. Further evidence of the direct 
relation between income disparity and cyclical swings 
in the unemployment rate is revealed by a comparison
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of year-to-year changes in the unemployment rate 
and the Gini ratio since 1947. In 18 of the 23 year- 
to-year intervals the two rates moved in the same 
direction. In only five of the intervals did they move 
in opposite directions.

There are a number of reasons why family income 
disparity, as measured by the Gini ratio, tends to 
shrink when unemployment falls. A  tightening of 
the labor market provides jobs for the unemployed, 
thereby lifting some families out of the zero earnings 
class into the positive earnings category. Expansion 
of job opportunities attracts more people into the 
labor force and increases the number of families with 
more than one earner to augment family income. 
Tight labor markets provide not only more jobs, but 
also better jobs for families at the lower end of the 
income scale. The availability of employment enables 
workers to leave relatively low-paying agricultural 
jobs for higher-paying urban occupations. In ad
dition, the shortage of skilled labor induces employers 
to train and upgrade relatively unskilled employees, 
thereby narrowing wage differentials between higher 
and lower paying occupations.

A  slackening of the labor market, on the other 
hand, tends to expand income differentials. Bread
winners become unemployed and families drop back 
into lower income brackets. Workers, discouraged 
by the lack of jobs, drop out of the labor force, and 
the number of multi-earner families declines. Rural- 
urban migration slows and the stimulus to occupa
tional upgrading of the labor force declines. The 
gap between the middle and the lower level of the 
scale widens. Breadwinners at the lower end, often 
unskilled and inexperienced, are among the first to 
be laid off, whereas skilled, experienced workers in 
the middle income levels may retain their jobs and 
be little affected by recessions.

Chart V I also shows Gini concentration ratios for 
white and non-white U. S. families and for families 
living in the Southern region. The chart indicates 
that since W orld W ar II income inequality among 
Southern families has been persistently greater than 
income inequality among all U. S. families, and that 
incomes of non-whites have been more unequally dis
tributed than incomes of whites. The Gini ratio for 
non-white incomes has exhibited more pronounced 
fluctuations that the ratio for white incomes, re
flecting the differential impact of changes in the un
employment rate on white and non-white income 
distributions. Because a greater proportion of non
whites than whites suffer unemployment, and because 
the income-equalizing factors (job  upgrading, less 
job discrimination, etc.) associated with reductions 
in the unemployment rate benefit non-whites more

than whites, fluctuations in the unemployment rate 
have a greater impact on the dispersion of non-white 
than white incomes.

The Lorenz curve analysis is also helpful in de
termining the extent to which Federal income taxa
tion equalizes incomes. It is frequently contended 
that the highly graduated structure of the Federal 
income tax soaks the rich, thereby substantially 
leveling the distribution of incomes. However, a 
comparison of concentration ratios for before-tax 
and after-tax incomes of tax payers (families and 
single individuals) does not support this contention. 
In a recent study3 by Joseph Pechman and Benjamin 
Okner of the Brookings Institution, Gini concentra
tion ratios for 1966 were calculated as follow s:

Concentration  ratio  fo r  b e fo re -tax  incom es .446
Concentration  ratio  fo r  incom es a fte r  t a x  .409
Percent reduction in concentration  ratio  8.3

As expected, the income tax does reduce inequality, 
but the extent of the reduction is remarkably small 
and probably far smaller than is commonly thought.

Gini concentration ratios have also been employed 
in studies that indicate that wealth is more unequally 
distributed than income, that income variations

(Continued on page 12)

3 Joseph A . Pechman and Benjamin A . Okner, “ Simulation of the 
Carter Commission Tax Proposals for the United States,”  National 
Tax Journal, Vol. 22, (March 1969), p . 8.

Chart 5

LORENZ CURVE FOR THE DISTRIBUTION OF 
FAMILY INCOME, 1969

The Gini Concentration Ratio is the ratio of Area A to Area 
A  +  B. The Concentration Ratio in 1969 was .346.

Source: U. S. Bureau of the Census, Consumer Income, Series 
P-60, No. 75.
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Income Distribution and Its 
Measurement

(Continued from page 9)

among female employees are greater than among 
male employees, that wage income is more equally 
distributed than dividend income, and that income 
within professional and technical occupations is more 
equally distributed than incomes of laborers and 
entertainers.

Measures of Dispersion Some students of in
come distribution prefer statistical measures of dis
persion to the Pareto coefficient and the Gini con
centration ratio as indexes of inequality. A  dis
persion measure indicates the extent of the spread 
or scattering of family incomes about the average 
family income. The greater the dispersion of the in
come distribution, the larger the proportion of in
comes that differ from the average income by more 
than any specified amount and thus the greater the 
degree of inequality.

C h art  6

Sources: U. S. Bureau o f the Census, Trends in the Incom e o f  Fam ilies a n d  Persons in the United States: 1947-1964, 
Technical Paper N o. 17, W ash in gto n , D. C v 1967; H istorical Statistics o f  the United  States, C o lo n ia l Tim es to 
1957, W a sh in gto n , D. C., 1960.

Of the large variety of dispersion measures, three 
are most often used in income studies. The chief 
dispersion measures are (1 ) the variance, (2 ) the 
standard deviation, and (3 ) the coefficient of varia
tion. The details of the calculation of these measures 
are shown in the Appendix to this article.

Dispersion measures may be calculated for the 
original distribution or for its logarithmic transforma
tion. The variance and standard deviation statistics 
computed from the original distribution express the 
variation of incomes from the average as a dollar 
amount. Dispersion statistics computed from the 
logarithmic transformation of the distribution ex
press the variation of incomes about the average in 
terms of proportional or percentage differences.

Some economists argue that, because the 
logarithmic transformation of the income distribution 
approximates the symmetrical bell-shaped curve used 
in statistical analysis, dispersion measures should be 
based on the logarithm of incomes. These economists 
also argue that dispersion measures expressed in 
terms of proportional differences in income, instead
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of absolute dollar differences, are more appropriate 
in the analysis of the welfare significance of income 
inequality. A  dispersion measure expressed in terms 
of absolute dollar differences, for example, implies 
that an equal dollar difference of, say $100, has the 
same significance for a millionaire as for a pauper. 
An equal proportional difference is more plausible 
because it corresponds to a greater dollar difference 
at higher income levels than at lower levels.

Inequality at the Extremes Other measures o f 
income inequality include the proportion of income 
going to the top 5% of income receivers and 
the proportion of families receiving incomes less 
than some stated amount. These measures, unlike 
those previously discussed, focus on income con
centration and inequality at the extremes of the 
distribution.

As measured, the degree of income concentration 
at the upper end of the distribution has declined 
substantially over the last 40 years. Scholars, in
cluding Simon Kuznets of Harvard and Selma Gold
smith of the National Bureau of Economic Research, 
have estimated that the share of total personal in
come claimed by the top 5% of families decreased 
from approximately 30% to about 20%  between 
1929 and 1944. Since then the income share com
manded by the top 5% has continued to decline. 
These estimates, however, may have overstated the 
reduction of income concentration at the top of the 
scale. High Federal income tax rates may have in
duced the wealthy to take an increasing proportion 
of their income in the form of stock-options, capital 
gains, generous expense accounts, long vacations, use 
of corporation property, and other non-taxable forms. 
As previously mentioned, these types of income are 
not included in measured family money income, and 
thus it is likely that a rising proportion of the income 
of the rich has gone unmeasured. Even if this bias 
is accounted for, however, the figures still indicate 
a marked diminution of the income share of the 
top 5%.

In recent years, interest has shifted from income 
concentration at the top of the scale to the incidence 
of poverty at the bottom end of the scale. Poverty 
lines distinguishing the poor from the non-poor have 
been defined in both absolute (fixed) and relative 
terms. The most widely-publicized absolute standard 
is the $3,000 family poverty line established in 1964 
by the Council of Economic Advisors. A  relative 
standard often used by economists defines poverty

as all incomes less than one-half the median family 
income. Unlike the absolute standard, the relative 
standard also provides a measure of the inequality 
existing in the lower half of the income distribution. 
Whereas a fixed standard of poverty is independent 
of the shape of the distribution, the location of the 
relative poverty line is determined by the shape of 
the lower half of the distribution. For example, in
creasing skewness of the frequency distribution of 
incomes at the lower end of the scale would enlarge 
the distance separating the relative poverty line from 
the median income, thereby increasing the inequality 
of poverty incomes compared to the middle or 
median income.

There has been very little change since W orld 
W ar II in the degree of inequality at the lower end 
of the distribution. Researchers, including Victor 
Fuchs of the National Bureau of Economic Research 
and Mary Jean Bowman of the University of 
Chicago, have found that the proportion of families 
with incomes less than half the median family income 
has hovered around 19% and 20% from 1947 to the 
present. Moreover, the income share claimed by the 
lowest 20% of families has varied little from the 1947 
figure of 5% . In short, increased equality of incomes 
has occurred in the upper and middle ranges of the 
distribution, but not in the lower range.

SUMMARY

The frequency distribution of family incomes in the 
United States displays the skewness or asymmetry 
that characterizes most income distributions. The 
explanation of the source of this skewness charac
teristic has long stood as a challenge to economists. 
Since the turn of the century, economists have at
tempted to define it with mathematical formulas and 
to explain it with economic reasoning. The bulk of 
successful research on income distribution, however, 
has been at the empirical, descriptive level rather 
than at the theoretical level.

Analysts employ a variety of measures of income 
inequality in their empirical studies of income dis
tribution. The most widely used measures are the 
Lorenz curve and the Gini concentration ratio. 
These and other measures have been used to show 
that there has been a reduction in the degree of in
come inequality in the United States since 1929, 
chiefly due to the redistribution of incomes away 
from the upper income groups in favor of the middle 
income classes.
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APPENDIX

This section describes how some of the measures of income inequality discussed in the text are
calculated. For simplicity it is assumed that there are only five families and that their combined
money income is $100,000. The distribution of income among the families in this hypothetical example 
is as follows:

%  o f  
Fam ilie s

Incom e Received  

(T h ou san ds o f  $)
%  Incom e  
Received

C u m u la tive  %  
o f Fam ilies

C u m u la tive  %  o f  
Incom e Received

Point on  
Lorenz Curve

0 $  0 0% 0% 0% A
Lowest Fifth 5 5 20 5 B
Second Fifth 10 10 40 15 C
Third Fifth 15 15 60 30 D
Fourth Fifth 20 20 80 50 E
Highest Fifth 50 50 100 100 F

Mean Income =  $100,000/5 =  $20,000.

The data in the table will be used to construct a 
Lorenz curve and to calculate the Gini concen
tration ratio and the three most-often used 
measures of dispersion (the variance, standard 
deviation, and coefficient of variation of the dis
tribution of incomes).

The Lorenz curve is derived by plotting the 
data in the last three columns of the table in the 
accompanying chart. The lowest 20%  of the 
families receive 5% of income (Point B on the 
chart), the lowest 40% receive 15% of the in
come (Point C ), etc. The charted line ABCD EF 
is the Lorenz curve. Had there been many more 
income classes than five, the Lorenz curve would 
have appeared as a smooth, rounded line instead 
of the connected line segments.

The Gini concentration ratio is the ratio of 
the area between the Lorenz curve and the di
agonal line to the total area lying below the di
agonal. It is computed by (1 )  calculating the 
total area beneath the diagonal, (2 )  calculating 
the sum of the trapezoidal areas lying beneath 

the Lorenz curve, (3 ) subtracting (2 ) from (1 ) , and (4 ) expressing the result as a fraction of the 
total area enclosed by the diagonal.

(1 )  Total area beneath the diagonal: y2 x 100x 100 =  5,000
(2 ) Area beneath the Lorenz curve :* 50 - f  200 -j- 450 -f- 800 -j- 1,500 =  3,000
(3 ) Area between diagonal and Lorenz curve: 5,000 — 3,000 =  2,000
(4 ) Gini concentration ratio: 2,000/5,000 =  .40

The variance of the distribution is found by squaring the deviation of each family income from 
the mean family income, summing the squared deviations, and dividing this sum by the number of 
families. Variance =  [ (5 -20 )2 +  (10-20)2 +  (15-20)2 +  (20-20)2 +  (50-20)2] /5  =  1,150/5 =  230.

The standard deviation of the distribution is merely the square root of the variance. Standard 
Deviation =  Square Root of 230 =  15.17.

The coefficient of variation of the income distribution is simply the standard deviation divided 
by the mean family income. Coefficient of Variation =  15.17/20 =  .76. Thomas M . Humphrey

C O N S T R U C T IO N  O F  L O R E N Z  C U R V E  
A N D  G IN I  C O N C E N T R A T IO N  R A T IO

‘ The area of each trapezoid is calculated from the formula A =r y2 (h^ +  h„) b where A, b, h , ht) represent, respectively, the 
area, base, and heights o f the left-and right-hand vertical 6ides o '  the trapezoid.
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