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== An examination of the purpose
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;"::~ - and techniques of inequality
== === measurement
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;..  the quallw of being unequal or uneven: as
“I'ack of evenness b : social disparity ¢ :
dlsparlty of distribution or opportunity d : the
- condition of being variable : changeableness

2 : an instance of being unequal
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.;;f ext, inequality measures the
‘between a percentage of population
-percentage of resources (such as
received by that population.
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i-nequahty increases as the disparity increases.
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jle personilmall 0

hold the same percentage of a
E_mequahty iS at @ minimum.
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aqui Ilty studies explore the levels of
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"-=-'~?* irce disparity and their practical and
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S pohtical implications.
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nic Inequalities can occur for f
ons: .= —

- — _—’ t P

| attributes — dIStI‘IbUtIOn of natural ability
~eual

SOl aI Preferences — Relative valuation of
= A.i V. re and work effort differs
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= _f56€la| Process — Pressure to work or not to work
~varies across particular fields or disciplines

-® Public Policy — tax, labor, education, and other
policies affect the distribution of resources



measure Inequall
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_;; g changes in inequality helps
mine the effectiveness of policies

ned | at affecting inequality and

generates the data necessary to use
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equality as an explanatory variable in
I|cy analysis.
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do we mgggqre Inw*

“hoosing an mequahty measure, the
cher must ask two additional
ions:

s the research question require the
,_,;:m’équallty metric to have particular
- properties (inflation resistance,
- comparability across groups, etc)?

® What metric best leverages the available
data?
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%g-:.@ The McLoone Index
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- ® The Coefficient of Variation
® The Gini Coefficient
® Theil's T Statistic



ge is simply the difference between the highest

S5

Numbér of employees  Salary

$1,000,000
$200,000
$100,000
$60,000
$45,000

YLy 12 $24,000

In this example, the Range = $1,000,000-$24,000
= 976,000
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ros Cons

a Understand e Ignores all but two of

o Compute the observations

= ® Does not weight
— observations

= e Affected by inflation
e Skewed by outliers



_' ge Ratlo Is computetl by d|V|d|ng a value at one

-1 DWE

percentile. | |
Number of employees  Salary

95 percentile

/ Approx. equals p $1,000,000

36™ person

4 $200,000
5 percentile 6 $100,000
Approx. equals
2nd person 6 $60,000
B 118 114 TR 8 $45,000

&7 b U TR Tl B 12 $24,000
In this example, the Range Ratio=200,000/24,000 =8.33

Note: Any two percentiles can be used in producing a Range Ratio. In some
contexts, this 95/5 ratio is referred to as the Federal Range Ratio.



e Ratio = J’

.Ratlo is computed by dividing a value at one

'nd percentile.
Pros Cons

understand ® Ignores all but two of
the observations

s
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“& Not skewed by severe °® DOes not weight
observations

,..-_-:;—-:,-u to calculate

-—

- outliers

® Not affected by
inflation
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Loone Index divides the summation of all

imber of observations below median.
£ Number of employees  Salary

1,000,000.00
200,000.00
100,000.00
60,000.00
45,000.00

= mmmmmm 12 24,000.00

In this example, the summation of observations below the
median = 603,000, and the median = 45,000
Thus, the McLoone Index = 603,000/(45,000(19)) = .7053
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M :_L,QQ mﬁkﬂnqﬁ of all

e

mber of observations below median.

Pros Cons

v t e understand ® Ignores values above
the median

"E:Omprehenswe ® Relevance depends
—information about the on the meaning of the
bottom half median value
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1e Coefficient of Variation

gf-- Coefficient of Variation is a distribution’s standard

A (BE=C R ]

»

Coefficient of Variation of 0.5

57

Coefficient of Variation of 0.1

43
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Both distributions above have the same mean, 1, but the standard
deviation is much smaller in the distribution on the left, resulting in a

lower coefficient of variation.
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Coefficient of Variation
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'*Pros

Cons
y easy to ® Requires
=t -_ erstand comprehensive
== {—Fata IS weighted, it individual level data

'ga-' -

= -|s immune to outliers 56 standard-foran

o Incorporates all data acceptable level of

® Not skewed by inequality
inflation
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ni Coe f|C|ent has an |ntU|t|ve but
{y unfamiliar construction.
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—Ic ) ur derstand the Gini Coefficient, one must
== first understand the Lorenz Curve which
~orders all observations and then plots the
~ cumulative percentage of the population
against the cumulative percentage of the
resource.



FheGini Coefficient .

Cu—

aqL ality diagonal represents perfect equality: at
ilative population equals cumulative

-~ 4

:“, Y 4A-'e.
' Lorenz curve measures the actual distribution

F T
-Come.

e A — Equality Diagonal
Population = Income
® B — Lorenz Curve

e C — Difference
Between Equality and
Reality

aAlle|NWND

Cumulative Population




: Ceedg'ent J“"

ally, the G|n| oefﬁaent iS equal to
w area enclosed between the Lorenz
d the equality diagonal.

Nher there IS perfect equality, the Lorenz curve is

_,—-—

,-—.J..-ft?re equality diagonal, and the value of the Gini
Coefﬁaent S zero.

When one member of the population holds all of
the resource, the value of the Gini Coefficient is
one.



Gini Coefficient

-.'i',- Pros Cons
' regarded as ® Requires
tandard in comprehensive
. qe nomlc work individual level data
'ﬁ‘ .-:fﬁcorporates all data ® Requires more
=~ Allows direct sophisticated
= computations

comparison between
units with different
size populations

® Attractive intuitive
interpretation
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ld atistic lacks an |ntU|t|ve picture and
more than a simple difference or ratio.
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Iess it has several properties that make it
asu erlor inequality measure.
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r_Theﬂ s T Statistic can incorporate group-level data
and is particularly effective at parsing effects in
hierarchical data sets.




StatigLC— e -

" Statistic generates an element, or a
'utlon for each individual or group in the
hICh weights the data point’s size (in
el of population share) and weirdness (in
rr ‘s of proportional distance from the mean).

——, —

-
. *""-»;-,_ ey
-

% e
When Individual data is available, each individual
~ has an identical population share (1/N), so each
individual’s Theil element is determined by his or
her proportional distance from the mean.
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Y, Wi |n|V|ua IeVeI data Theil's T
f mcome iInequality is given by:
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\ere n is the number of individuals in the
~—_ population, Y, Is the income of the person
- indexed by p, anc uyis the population’s average

income.
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ula on the previous sllde empha5|zes
pomts

Amation sign reinforces the idea that
ach ) person will contribute a Theil element.

'-. - -.. o ——

— ey, ,tr is the proportion of the individual’s income
= to average income.

~e The natural logarithm of y z /u determines
- whether the element will be p05|t|ve (y /[J > 1);

negative (y /u < 1); or zero (y /u 6)




T Statistic — Example 1

llowing example assumes that exact salary

Number of employees Exact Salary

2 $100,000
4 $80,000
6 $60,000
4 $40,000
2 $20,000

For this data, Theil’s T Statistic = 0.079078221

Individuals in the top salary group contribute large positive elements. Individuals in the
middle salary group contribute nothing to Theil’s T Statistic because their salaries are equal
to the population average. Individuals in the bottom salary group contribute large
negative elements.



Stat_ch —
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dividual data is not available. Theil's T
iC has a flexible way to deal with such
s
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-;,:'f,,,:- me bers of a population can be classified into

.—..J,—- *mutually exclusive and completely exhaustive
groups then Theil’s T Statistic for the population
~ (T) is made up of two components, the
between group component (7°g) and the within

group component (77g).
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~:,,_,;-, "f-aggregated data is available instead
_:.‘"’«OF individual data, T’ can be used as a
~ lower bound for Thegi s T Statistic in the

population.
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form
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W gre i mdexes the groups, p;is the population of
== -group J, Pis the total populatlon Y, is the
- average income in group /, and y is the average

income across the entire populatlon
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T Statistic — Example 2 =

me the more realistic scenario where a

|

| "'Number of employees in group  Group Average Salary

2 $95,000

4 $75,000

_— 6 $60,000
== 4 $45,000
= 2 $25,000

—

For this data, T’g = 0.054349998

The top salary two salary groups contribute positive elements. The middle salary group
contributes nothing to the between group Theil’s T Statistic because the group average
salary is equal to the population average. The bottom two salary groups contribute
negative elements.
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or anaIyzmg inequality within and between
‘i-» groupings, because:

The ‘between group elements capture each
= group's contribution to overall inequality

T o
e

. The sum of the between group elements is a
-~ reasonable lower bound for Theil’s T statistic in
the population

® Sub-groups can be broken down within the
context of larger groups
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's T Statistic ’

L Cons
ctively use ® No intuitive
) ._{.T:'I'-éta motivating picture
— Allows the researcher e Cannot directly
__::.,,,. ﬁparse inequality compare populations
—into within group and with different sizes or
between group group structures
components e Comparatively

mathematically
complex
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interested in a more rigorous examination
allty metrics with several numerical

J_a les should proceed to The Theoretical

5 of Popular Inequality Measures.
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* Ott erwise, proceed to A Nearly Painless Guide to
= Computmg Theil’s T Statistic which emphasizes
~constructing research questions and using a
spreadsheet to conduct analysis.



