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THE LORENZ CURVE

Type of economics: Growth and development
Fields of study: Economic growth, development,
and planning; statistical data and analysis

A Lorenz curve shows how much of society’s re-
sources are available to persons at different points
in the income distribution, ranked from poorest to
richest. It graphically illustrates the nature of in-
come inequality in a society.

Principal terms

COEFFICIENT OF VARIATION: the ratio of the vari-
ance of the income distribution to the mean of
the income distribution

GINI COEFFICIENT: a number between 0 and 1 that
measures the distance of the Lorenz curve from a
diagonal line, where 0 indicates complete in-
come equality and 1 indicates that one person
has all the income for the group

IN-KIND TRANSFERS: goods or services that are re-
ceived from the government

INCOME DISTRIBUTION: for a group of persons or
families, describes what percentage of total in-
come is owned by each subgroup, where sub-
groups are ranked by amount of income

MONEY INCOME: a person’s or family’s money
from all sources, including wages, profits, inter-
est, and transfers; may be before or after taxes

TRANSFER INCOME: money that is received from
the government, generally by poor or retired per-
sons

Overview
The Lorenz curve shows how much of total income
(or wealth) is accounted for by given proportions
of a country’s families (or individuals). It is a con-
venient, graphical way to illustrate the degree of
income dispersion, or inequality, in a society.

To construct a typical Lorenz curve, families are
first ranked by the percentage of the total national
income that each family possesses. Data that are
arranged by income quintile are often used. For ex-
ample, the poorest fifth of families may own 5 per-
cent of the total national income; the next poorest
fifth, 10 percent; the middle fifth, 15 percent; the
next fifth, 20 percent, and the richest fifth, the re-
maining 50 percent. Therefore, the poorest 20 per-
cent of the population has 5 percent of the total in-
come, the poorest 40 percent of the population has
15 percent of the total income, the poorest 60 per-
cent has 30 percent of the total income, and the
poorest 80 percent has 50 percent of total income.
These cumulative percentages are plotted in in-
creasing order of wealthiness on a graph on which
the percentage of families is shown on the horizon-
tal axis and the percentage of total national income
is shown on the vertical axis. These points are con-
nected with a continuous line (see figure 1). This
line is a Lorenz curve. The curve starts at zero (ze-
ro percent of the population has zero percent of the
total income) and ends at 100 for both axes (100
percent of the population has 100 percent of the to-
tal income).

Figure 1. The Lorenz Curve
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If the Lorenz curve were a straight line, it would
mean that every family has exactly the same in-
come. The farther that the curve bends away from
the diagonal that connects 0 and 100 percent, the
more unequal is the income distribution. The most
unequal income distribution for a society would be
one in which one person has all the resources and
everyone else has nothing. In this case, the Lorenz
curve would be a right angle.

By construction, the Lorenz curve does not
present information on the total number of persons
or the total amount of income or wealth in a soci-
ety; that is, it is unit-free. The advantage in being
unit-free is that the Lorenz curve allows for com-
parisons across two groups with different numbers
of people and different total incomes. Multiple
Lorenz curves can be plotted on the same diagram
in order to compare two or more income distribu-
tions. If one Lorenz curve lies everywhere below
another one, then the first curve is said to represent
a greater degree of income dispersion than the sec-
ond, or a greater degree of inequality. If two
Lorenz curves cross, however, then it is impossible
to state which curve represents a greater degree of
inequality.

For example, compare country A (see figure 2),
in which the poorest third of the population owns
10 percent of the wealth and the richest third owns
60 percent of the wealth, to country B, in which the
poorest third owns 5 percent of the wealth and the
richest third owns 50 percent. In country A, the
poorest third commands a larger share of the total

income than in country B, but the poorest two-
thirds of the population commands a smaller share
of the total income in country A than in country B.
The Lorenz curve for country A will be above the
Lorenz curve for country B until the middle of the
diagram, where the curves will cross.

The Gini coefficient is a widely used measure of
inequality which is derived directly from the
Lorenz curve. It is defined as the ratio of the area
bounded that is by the Lorenz curve and the diago-
nal of the graph, divided by the area of the triangle
that is formed by the diagonal and two sides of the
graph. This number will vary between 0 and 1,
with 1 indicating complete inequality, namely a
right-angle Lorenz curve; and 0 indicating com-
plete equality, with the Lorenz curve overlaying
the diagonal. Therefore, a country with a Gini co-
efficient of 0.4 would be considered to have a more
equal income distribution than a country with a
Gini coefficient of 0.6. While the Lorenz curves of
twa countries may cross, the use of the Gini coeffi-
cient may lead the user to assert that one country
has a more equal income distribution than the oth-
er. For this reason, the Gini coefficient is consid-
ered to give a less accurate portrayal of income dis-
persion than is gained from actually graphing the
Lorenz curve. All other numerical measures of in-
come inequality, such as the coefficient of varia-
tion, are considered to be inferior to the Lorenz
curve for the same reason.

Data are commonly available for use in con-
structing Lorenz curves for different countries.

Figure 2. The Lorenz Curve of Countries A and B
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Most developed countries conduct income surveys
at least once a decade. In the United States, survey
data is collected annually by the Bureau of the
Census for a random sample of households, who
are asked to estimate their current annual level of
income (including transfer payments). This data
can then be used to estimate the overall income
distribution by quintiles (or by an even finer degree
of accuracy such as deciles). Additionally, histori-
cal data on income distributions are available on
many countries for various points in time.

Applications

The Lorenz curve is used by economists to illus-
trate the distribution of either income or wealth in a
country, although it is a more general analytical
tool. Three primary uses for this curve are to com-
pare income distributions for one country at differ-
ent points in time, to compare before- and after-tax
and transfer income distributions for one country at
one point in time, and to compare income distribu-
tions across countries at the same point in time.

An example of the first use is a comparison of
income distribution data for Great Britain from
four points in time: 1688, 1801, 1867, and 1979. In
plotting Lorenz curves for each year on the same
diagram, the Lorenz curves for 1688, 1801, and
1867 each cross the others. The Lorenz curves for
1688 and 1801 almost exactly overlie each other,
leading to the observation that the British income
distribution changed very little over the eighteenth
century. Yet, all three of these curves lie below the
Lorenz curve for 1979. Therefore, one can con-
clude that there has been a clear reduction in Brit-
ish income inequality since 1867.

Turning to the United States, there appears to be
a similar long-term trend of decreasing inequality.
For example, if Lorenz curves are constructed from
data for 1929, 1964, and 1971, the 1971 curve lies
everywhere above the 1964 curve, which in turn
lies completely above the curve for 1929. Thus,
one can again make the statement that there has
been a clear reduction in income inequality over
this time period.

Turning to more recent data, there has been
much debate among policy analysts as to whether
President Ronald Reagan’s policies in the 1980’s
made the U.S. income distribution more or less
equal. Using data on the distribution of money in-
come among families and comparing 1980 to
1987, the lowest fifth of families owned 5.1 percent
of the aggregate money income in 1980 but only
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4.6 percent in 1987. In fact, looking at the income
distribution by quintile, only the richest fifth of
families received an increased share of income by
1987, increased from 41.6 percent in 1980 to 43.7
percent by 1987. Because the four lowest quintiles
of families all saw reduced shares of the national
income, a comparison of the Lorenz curves for
these two years shows unambiguously that U.S. in-
come inequality increased over this period; that is,
the curves do not cross.

Another way to address the question of how in-
come inequality has changed as the result of gov-
ernment policies is to compare the income distribu-
tion before taxes and transfers to the income
distribution that results after transfers and taxes
have been added and subtracted. In order to ac-
count completely for governmental influences on
society’s resource distribution, in-kind transfers
such as food stamps and housing subsidies need to
be valued at their monetary equivalents. In the
United States in the 1980°s adjustments for taxes
alone caused almost no change in the distribution
of income. Therefore, the tax system taken as a
whole (incorporating all federal, state, and local
taxes) is neither progressive (decreasing inequali-
ty) nor regressive (increasing inequality). The ad-
dition of transfers to after-tax income has a major
redistributive impact, however, so that the Lorenz
curve after taxes and transfers have been accounted
for lies everywhere above the Lorenz curve for un-
adjusted income.

It is also instructive to construct Lorenz curves
for different countries in order to compare income
dispersion across national boundaries. In this case,
the problem of intersecting Lorenz curves is often
encountered. For example, in comparing Great
Britain, West Germany, and the United States using
data from the mid-1970’s, the Lorenz curve for
Great Britain lay everywhere above the curve for
the United States, showing a more equal distribu-
tion for Great Britain. Yet, the Lorenz curves for
Great Britain and West Germany intersected: The
lowest 20 percent of the population had a greater
share of national income in Great Britain than in
West Germany, but above that point the income
distribution became more unequal in Great Britain.
Therefore, it cannot be said unambiguously that
West Germany had greater or lesser income ine-
quality than Great Britain.

While the Lorenz curve is usually used to de-
scribe the distribution of income or wealth for a
group of individuals or families, this method also
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can be used to illustrate inequality in the distribu-
tion of other personal or family attributes. For ex-
ample, Lorenz curves can illustrate the distribution
for a society of height, weight, or intelligence quo-
tient (IQ) scores. In fact, if Lorenz curves for
height, I1Q, and income distributions for a country
are all plotted on the same graph, measured I1Q
scores are more dispersed than height and income
is in turn more dispersed than 1Q.

Context

A fundamental area of interest for economists and
public policymakers alike is the topic of income
distribution. As such, there exists a need for statis-
tical measures of income distribution. These mea-
sures can be used to assess the effects of redistribu-
tional policies, as well as to look at trends in
inequality and cross-country comparisons.

The Lorenz curve was proposed by statistician
M. O. Lorenz in 1905 as a method of measuring
the concentration of wealth. Since then, it has been
used widely by economists who are interested in
graphically illustrating the distribution of either in-
come or wealth, The relationship of the Lorenz
curve to various numerical measures of income
distribution has been developed subsequently, no-
tably by economist Corrado Gini (1884-1965) in
1912, who proposed the Gini coefficient as a mea-
sure of the Lorenz curve’s distance from the diago-
nal, which represents the condition of complete
equality.

While a single number would be preferable for
ease in describing and comparing income distribu-
tions across groups, countries, and time spans,
however, the information that is presented in a
Lorenz curve cannot be summarized accurately by
a single number. The use of the Gini coefficient or
the coefficient of variation to compare distributions
leads to a false sense of precision. The inability to
say definitively whether one country has a more or
less equal income distribution is encapsulated by
the condition in which two Lorenz curves cross at
any point along their lengths. Empirically, curve-
crossing is the rule rather than the exception. For
example, economist A. B. Atkinson, in creating
pairwise comparisons of Lorenz curves for twelve
countries (seven economically advanced, five de-
veloping), found that the curves do not intersect in
only sixteen out of the sixty-six cases.

This dilemma of being unable to rank countries
or time periods by degree of inequality arises
throughout welfare economics and relates to the

fundamental problem in economics of being un-
able to make interpersonal utility comparisons. For
example, is a society in which the poorest third of
the population owns 10 percent of the wealth and
the richest third owns 60 percent of the wealth
more or less equal than a society in which the
poorest third owns 5 percent of the wealth and the
richest third 50 percent? The Lorenz curves for
these two societies will cross for the middle third
of the population, and no relative inequality rank-
ing can be made without making an additional
judgment as to what constitutes equality. Addition-
ally, it cannot be said which society is “better”
without making a value judgment as to which type
of society is preferable and what degree of inequal-
ity is preferred. It must be determined whether a
society is willing to alleviate the condition of the
very poor through the use of antipoverty programs,
even if this relief comes at the expense (through in-
creased taxation, for example) of the middle rather
than the upper class. The comparison of Lorenz
curves will, in general, allow for the creation of
only a partial ordering, rather than a complete or-
dering, of societies by degree of inequality.
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MACROECONOMIC MODELS

Type of economics: Monetary and fiscal theory
Fields of study: Fiscal theory and public finance;
monetary theory

Macroeconomic models are simplified descriptions
of the relationship between some collection of
macroeconomic variables. They are used by gov-
ernment officials, including the U.S. Congress and
president, as well as private financial institutions
and large businesses, to chart the likely course of
the aggregate economy.

Principal terms

CLASSICAL MODEL: a macroeconomic model that
assumes that the economy will always attain full
employment at the current level of production

GROSS NATIONAL PRODUCT (GNP): the value of all
goods and services that are produced in the
economy in one year

INFLATION RATE: the rate at which the general
price level is increasing over time

KEYNESIAN MODEL: a macroeconomic model that
asserts that involuntary unemployment may exist
and that the government has a role to play in al-
leviating economic problems

MACROECONOMIC VARIABLE: an economic quanti-
ty that measures some aspect of the behavior of
the economy as a whole, such as the overall un-
employment rate, the level of inflation, or the
level of production for the entire economy

MONETARISM: a theory that states that erratic
growth in the money supply is the major reason
for economic instability

UNEMPLOYMENT RATE: the percentage of people
who are actively looking for a job but cannot
find one

Overview
An economic model is a simplified description of
some aspect of the economy or of economic rela-
tionships. When economists speak of a macroeco-
nomic model, they are referring to a model that
characterizes the relationship among a set of mac-
roeconomic quantities which involve the economy
as a whole. These quantities might include, in par-
ticular, the unemployment rate, the rate of infla-
tion, the size of the gross national product (GNP),
the trade balance, or the money supply. In general,
a macroeconomic model would describe the be-
havior of the overall unemployment rate for an en-
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tire country, not the unemployment rate in a specif-
ic sector of the economy.

A model could take the form of a verbal descrip-
tion, a graph, or a set of mathematical equations.
An example of a macroeconomic model which is
usually presented as a graph is the IS-LM model,
which is the basic model taught in most intermedi-
ate macroeconomics courses. The model explains
the relationship between government policy, pri-
vate economic decision making, interest rates, and
output. A macroeconomic model which takes the
form of a set of mathematical equations to which
statistical techniques have been applied is called an
econometric model. An example of an econometric
model is the Klein-Goldberger model of the econo-
my.

Macroeconomic models are formulated in order
to answer certain questions about the overall state
of the economy. Probably the most important
quantities in which we are interested are the unem-
ployment rate, the inflation rate, and the level of
the GNP because the values of these macroeco-
nomic variables have a direct bearing on the well-
being of the citizens who work in the economy.
Other macroeconomic variables directly affect the
levels of unemployment, inflation, and output, and
thus are of direct interest also. These variables in-
clude the money supply, interest rates, the levels of
government spending and taxation, and stock pric-
es. Examples of questions that are critical to the
people who use macroeconomic models include:
What will the rate of unemployment be next year?
How fast is inflation rising? and How can the level
of government spending be adjusted to ensure a
reasonable growth rate in the GNP and in standards
of living?

Because of the complex nature of modern econo-
mies, macroeconomic models are, by necessity,
simplifications of reality. Macroeconomic models
range from very simple descriptions of the rela-
tionship between two or three quantities such as
the money supply, the inflation rate, and the unem-
ployment rate, to vast models which include char-
acterizations of the relationships among several
hundred quantities. Even in these large models,
however, it is not possible for economists to take
into account every connection between the quanti-
ties in the model. The belief is that the neglected
relationships are unimportant when trying to an-



swer the questions for which the model was invent-
ed.

The earliest macroeconomic model was the clas-
sical model, widely used by economists until the
Great Depression. The hallmark of the classical
model was its assumption that prices and wages
adjusted very quickly in response to changes in the
demands for products. For example, if there was a
decline in the demand for steel products, one
would expect steel manufacturers to lower their
production of that commodity. In turn, fewer steel
workers would be needed, wages in the steel indus-
try would fall, and steel workers who were not con-
tent with lower wages would seek jobs elsewhere.
Wages would adjust so that workers would transfer
into other industries in which wages were higher.
In the classical model, this wage adjustment took
place very quickly so that unemployment was min-
imal. The only unemployment that existed would
be the transitional unemployment of workers seek-
ing new jobs in other fields. In this kind of econo-
my, there is no role for government policy in trying
to decrease unemployment. Unemployment is
short term and self-correcting.

The behavior of the world economy during the
Great Depression led John Maynard Keynes
(1883-1946) to question the validity of this model.
At the peak of the Great Depression of the 1930’s,
one-quarter of the U.S. work force could not find
jobs. Economists of the classical mold believed
that each of these workers would be able to find a
job if only he or she would accept a wage cut. Key-
nes pointed out that this was simply not true; jobs
were not available at any wage. What has come to
be known as the Keynesian model had at its core
the idea that involuntary unemployment could ex-
ist.

A central feature of the Keynesian macroeco-
nomic model is that the government should play an
active role in alleviating the effects of unemploy-
ment. Keynes advised President Franklin D.
Roosevelt to implement massive spending pro-
grams in order to employ workers directly. The
spending programs had two effects on the employ-
ment rate. First, some workers would receive jobs
and income directly from the government. As these
workers spent their newly earned income on goods
and services, other people would be able to regain
employment by producing these goods and servic-
es, the secondary effect of government spending. It
was thought that a dollar’s worth of government
spending would multiply through the economy
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several times, generating many dollars worth of in-
come to many different individuals.

Although the Keynesian model explains periods
of high unemployment very well, it is not as suc-
cessful during periods of high inflation, such as the
late 1960’s and 1970’s. Monetarism, an alternative
to the Keynesian model, was developed as a theory
by Milton Friedman during the 1960’s. He argued
that rising prices occurred because of increases in
the money supply, that rising prices would de-
crease the GNP in the long run, and that the only
path to a stable economy with low unemployment,
low inflation, and moderate growth rates in output
was strict control over the money supply.

The new classical model also emerged during
the 1970’s and is associated with the economists
Thomas Sargent and Robert Lucas, among others.
Many of the features of this model are classical in
nature. The model emphasizes that the economy
will operate at full employment if left to its own
devices and that prices will adjust very quickly to
changes in the demand or supply of goods. One of
the implications of this model is that there is little
role for either monetary policy (changing the mon-
ey supply) or fiscal policy (changing tax rates or
the level of government expenditures) in stabiliz-
ing the economy. The economy, if not interfered
with, will operate at its optimum level.

Applications
Macroeconomic models are in use at all levels of
government and in the private sector. Two very im-
portant government bodies which use macroeco-
nomic models are the Congressional Budget Office
(CBO) and the Office of Management and Budget
(OMB). Each has the task of forecasting the future
path of the economy and of rates of unemploy-
ment, income levels, and inflation rates. Both the
level of tax revenues collected by the government
and the level of governmental expenditures depend
on these quantities. As unemployment rises, spend-
ing on unemployment compensation and various
welfare programs rises and tax collections de-
crease. Because a federal budget deficit is defined
as the excess of expenditures over tax revenues, a
large expected increase in the unemployment rate
means that the budget deficit will increase. It be-
came especially important to have accurate fore-
casts of these quantities during the 1980’s, as Con-
gress and the president attempted to balance the
federal budget, which was in a serious deficit. The
accuracy of the forecasts depended, in turn, on the



