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Main Content

• How to understand inequality and poverty?

• How to measure inequality and poverty?

• How to analyze inequality and poverty
empirically?
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An Unequal World in Pictures



Families with their possessions Across the world(1994)

All pictures here from Peter Menzel(1995, 2005). Peter Menzel is a freelance photojournalist known for
his coverage of international feature stories on science and the environment.
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Families with their possessions Across the world(1994)
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Families with their possessions Across the world(1994)
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Families with their possessions Across the world(1994)
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One meal of a week for Families Across the world(2005)
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One meal of a week for Families Across the world(2005)
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One meal of a week for Families Across the world(2005)
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One meal of a week for Families Across the world(2005)
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One meal of a week for Families Across the world(2005)
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An Unequal China in Pictures



Families with their possessions across China(2015) By Huang Qingjun

Following pictures from Huang Qingjun and Ma Hongjie. They are freelance photojournalists in China.
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Families with their possessions across China(2015) By Huang Qingjun
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Families with their possessions across China(2015) By Huang Qingjun
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Families with their possessions Across China(2015) By Ma Hongjie
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Families with their possessions Across China(2015) By Ma Hongjie
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Families with their possessions Across China(2015) By Ma Hongjie

18



Families with their possessions Across China(2015) By Ma Hongjie
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Summary

• We are living in an extremely uneven world.

• Inequality does exist both across and within
countries.
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Introduction

Source: www.core-econ.org
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Introduction

• Inequality is at the center of research, policy,
and the public debate.

• Rising inequality in developing and developed
countries in decades.

• It affects plenty of crucial public policies and turn it
into a hot debate topic in many countries.

• Inequality is an important subject for:
• Everybody

• Economists in universities, academia, think thanks,
banks...

• Policy-makers in governments & international
organizations 22



Why we care about?

• Philosophical and ethical perspective
• For a ”better” world

• by (712-770)

• ”All men are created equal” by Thomas
Jefferson(1743-1826)

• In the end, every regime should justify its
existence.
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Why we care about?

• Political and Social Stability
• High inequality could cause crime and others which

may undermine the social stability.
• Economic Efficiency: it may have effects on

other important economic outcomes.
• eg. inequality and economic growth

24



How to understand ”inequality”?

• Popular explanations of inequality
• Biological

• Individual and Family Background
• by evidence: historical factors and public policy

• Unemployment varies a lot over the business cycle hard to
explain by individual variation in laziness.
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Introduction to theories of justice

• Common presumption for most theories of
justice

• Normative statements about society based on
statements about individual welfare.

• Formally,
• Individuals 𝑖 = 1, 2, ..., 𝑛
• Individuals 𝑖’s welfare is 𝑣𝑖

• the social welfare as a function of individual’s welfare

𝑆𝑊𝐹 = 𝐹(𝑣1, 𝑣2, ..., 𝑣𝑛)
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Introduction to theories of justice

• Framework covers many approaches, but not all
• Nationalists or Fascist: ”What counts is the greatness

of the nation”

• Libertarians:”Market outcomes are just, no matter
what the welfare consequences for individuals”

• Environmentalists: ”Preservation of the environment
is a value, beyond its consequences for humans”
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A Theory of Justice

• John Rawls Professor in
Harvard University.

• The veil of ignorance
• Faced with fundamental

uncertainty, you want to insure
yourself as much as possible.

• You want to mitigate the worst
possible outcome.

• The SWF should be
evaluated based welfare of
the person worst off

𝐹(𝑣1, 𝑣2, ..., 𝑣𝑛) = 𝑚𝑖𝑛𝑖(𝑣𝑖)

• This is also call the
maximum-min principle.
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How to understand ”inequality”?

• Equality: the state of quality of being equal.
•

• Equity: fairness, treating people equally without
favoritism or discrimination.

•

• Justice: the quality of being morally right, fair
and reasonable.

•
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How to understand ”inequality”?

• What are the relationships between these
concepts?
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Question: True or False?
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v.s ?

•
•

1.

2.

3.

4.
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v.s ?

Source: 2011
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Inequality v.s Efficiency?

• Arthur M. Okun(1962): Equality and
Efficiency: The Big Trade Off

• ,
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What is ”economic inequality”?

• The fundamental disparity in the amount of
material possess or economic choice.

• Measuring the difference among people of
• outputs such as GDP/Income

• endowment such as capitals and skills etc.

• choices related with their education, job, and health
etc.
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What is ”economic inequality”?

• Most(over 90%) studies mainly focus on Inequality.

• A small portion focuses on Equity.(or Opportunity
Inequality)

• Very few studies focus on Justice.
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Measuring Inequality



Why measure Inequality?

• The motivation of defining inequality measure :
• To do the empirical study.

• Failure to specify the meaning of ”inequality”.

• Different measures may give different results about
the inequality.

• The absence of clear criteria for choosing inequality
measure.
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Measurement Choice

• Wage, earnings and compensation

• Income or expenditureconsumption

• Current flow or Wealth

• Statics or Mobility
• Objective or Subjective

• Self-evaluated measures such as happiness

39



Measuring Inequality

• Standard approach to measuring income
inequality: examine the share of total income
received by each quintile (or fifth of the
population)
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Measuring Inequality
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6 1000

• 2020 5 28

6

1000

•
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Lorenz Curve: a useful tool

6 1000

• A Equality Diagonal
Population = Income

• B Lorenz Curve

• C Difference Between
Equality and Reality
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Urban and Rural inequality(1987-2002)
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Four criteria for measurement

• 1.Anonymity principle

•
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Four criteria for measurement

• 2.Population independence(

•
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Four criteria for measurement

• 3.Relative income principle/homogeneity(

• 100
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Four criteria for measurement

• 4.The Dalton/transfer principle(

•

48



Choosing the best metric

• Some popular measures include:
• Range

• Range Ratio

• The Gini Coefficient

• Theil’s T Statistic
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Range

• The range is simply the difference between the highest and
lowest observations.

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

• The range is simply the difference between the highest and
lowest observations.

Pros

• Easy to Understand
• Easy to Compute

Cons

• Ignores all but two of
the observations

• Does not weight
observations

• Affected by inflation
• Skewed by outliers
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Range Ratio

• The Range Ratio is computed by dividing a value at one
predetermined percentile by the value at a lower
predetermined percentile.

• 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. 52



Range Ratio

• The Range Ratio is computed by dividing a value at one
predetermined percentile by the value at a lower
predetermined percentile.

Pros

• Easy to understand
• Easy to calculate
• Not skewed by severe

outliers
• Not affected by

inflation

Cons

• Ignores all but two of
the observations

• Does not weight
observations
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The Gini Coefficient

• Mathematically, the Gini Coefficient is equal to
twice the area enclosed between the Lorenz
curve and the equality diagonal.

• When there is perfect equality, the Lorenz curve
is the equality diagonal, and the value of the
Gini Coefficient is zero.

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

•

Gini=A/A+B=2A
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The Gini Coefficient

•

•

• 0 1

•

•

• 10% 25%
0.25-0.1=0.15

• 0.45
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The Gini Coefficient

•

•

•
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Inequality in China
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Inequality among the world
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Inequality among the world
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Generalized Entropy Index

a A
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Theil’s T Statistic

• a=0,

𝑇0 = ∑
𝑗

𝑓𝑗 ln 𝜇
𝑍𝑗

• a=1,

𝑇1 = ∑
𝑗

𝑓𝑗
𝑍𝑗
𝜇 ln

𝑍𝑗
𝜇
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Why?

What are driving forces behind the huge inequality?

• The labor share of total income

• The capital share of total income

• How does these shares to be decided?
• relative scarcity

• the bargaining power
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Inequality in different angles



Two Categories Inequality

• Functional Income distribution

• Personal Income distribution
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Functional Income distribution

David Ricardo(1772-1823)

• All production can be
reward in terms of rent,
profit and wage.

• Inequality due to the
relationship in the
production.
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Functional v.s. Personal
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Functional v.s. Personal
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Functional v.s. Personal
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Capital v.s. Labor

•

•
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Capital v.s. Labor

• The labor share of total income

• The capital share of total income

• How does these shares to be decided?
• relative scarcity

• the bargaining power
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Income Inequality and Wage Share

Source: IMF(2015)
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Income Inequality and Wage Share
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Labor Share in China(1978-2007)

Source: (2009)
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Superstars v.s Ordinary Workers

• Superstars are not ordinary workers
• CEOs

• Stars in sports, entertainment
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CEO pay
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CEO pay
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CEO pay and Firm Size
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Empirical Methods: Decomposing
Inequality



Decomposition Method

• The method can be tracked back from the
seminal work by Solow(1957) for ”growth
accounting”.

• We can roughly divide them into two categories
a) Statistical decomposition

b) Regression based decomposition
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Statistical Decomposition

• Widely used in inequality/income distribution
studies

• To find out the compositions and causes about
the inequality.

1. Decomposition in Levels:

2. Decomposition in Changes:
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Statistical Decomposition

• 1. Inequality Factor Decomposition

• Y Y

𝑌 = ∑
𝑖

𝑌𝑖

𝐼(𝑌 ) = ∑
𝑖

𝐼 (𝑌𝑖)
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Inequality Factor Decomposition

• Gini index decomposition (Kakwani,1977)

𝐺(𝑌 ) = ∑
𝑖

𝑆𝑖𝐶 (𝑌𝑖)

• C (Concentration Rate)

S

•
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Inequality Factor Decomposition

•

•

•

•
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Statistical Decomposition

• 2. Inequality Decomposition: Subpopulation

•

•

81



Subpopulation Decomposition

• Theil index decomposition (Shorrocks,1980)

• T0

𝑇 (𝑌 ) = ∑
𝑖

𝑆𝑖𝑇 (𝑌𝑖) + ∑
𝑖

𝑆𝑖 ln (
̄𝑌𝑖
̄𝑌 )

• Si i

• ̄𝑌𝑖, ̄𝑌 i

•
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Subpopulation Decomposition

•

•

•

•
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Decomposition in Changes

• 3.
(Wan,1998)

Δ𝐺 = ∑
𝑖

𝑆𝑖,𝑡+1𝐶𝑖,𝑡+1 − ∑
𝑖

𝑆𝑖,𝑡𝐶𝑖,𝑡

= ∑
𝑖

𝐶𝑖,𝑡Δ𝑆𝑖 + ∑
𝑖

𝑆𝑖,𝑡Δ𝐶𝑖 + ∑
𝑖

Δ𝑆𝑖Δ𝐶𝑖

Δ𝑆𝑖 = 𝑆𝑖,𝑡+1 − 𝑆𝑖,𝑡
Δ𝐶𝑖 = 𝐶𝑖,𝑡+1 − 𝐶𝑖,𝑡
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Decomposition in Changes

•

1.

2.

3.

•
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Regression-based Decomposition

• Based on the estimation functions to make
decomposition.

• We can roughly divide them into two categories
for their focuses

a) Decomposition for factors in regression

b) Decomposition for gap
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Regression-based Decomposition

• :

•

•

• Fields and Yoo(2000) – ”FY”

• Morduch and Sicular(2002) – ”MS”

• Wan(2002) ”Shapley Value” decomposition
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Regression-based Inequality Decomposition

•
•

1. FY

2. MS
•

1. FY

2. MS
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Regression-based Decomposition

• Wan(2002) ”Shapley Value”
• :

1.

2.

3.

4.
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Poverty



What is poverty?

• The conventional view links wellbeing primarily
to command over commodities

• the poor are those who do not have enough income
or consumption to put them above some adequate
minimum threshold.

• Poverty may also be tied to a specific type of
consumption

• People could be house poor or food poor or health
poor. These dimensions of poverty often can be
measured directly by measuring malnutrition or
literacy.
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Absolute vs. Relative Poverty

• Absolute poverty
• Countries typically define their poverty lines in terms

of the amount of money required to purchase enough
food for one’s family.
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Absolute Poverty

• International institutions(World BanK) sets the
international poverty line at periodic intervals as
the cost of living for basic food, clothing, and
shelter around world changes.

• Originally the extremely poor live on less than 1$ per
person per day, then updated at 1.25$ per day(2008),
1.9$ per day(2015).
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Relative Poverty

• Relative poverty is when households receive a
certain percentage(normally 50%)less than
average household incomes or they are just a
certain percentage(normally 20%) poorest
person in the country.

• they do have some money but still not enough
money to afford anything above the basics.
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Subjective Poverty

• Subjective Poverty

•

•

•

• CHIP
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Poverty=Deprivation

• The Noble Prize
Winner(1998)
Amartya Sen Professor in
Harvard University

• Human poverty is not a
mere income or economic
issue. It is a situation
where people are deprived
of basic freedoms and
capabilities.
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Multidimensional Poverty

• World Bank (2000), ”poverty is pronounced deprivation in
well-being.”

• Poverty arises when people lack key capabilities

• inadequate income or education

• poor health

• insecurity

• low self-confidence

• a sense of powerlessness

• the absence of political rights

• Then poverty is a multidimensional phenomenon and less
amenable to simple solutions. 96



Alkire and Foster(2007)

• Alkire and Foster(2007)

•

• ;

•

• 2010 AF 104

• AF
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Alkire and Foster(2007)

98





• Extremely poor line: 15
1.9$ per day(2015).

• Lower-Middle poor line:
3.2$ per day(2015).

• Higher-Middle poor line:
5.5$ per day(2015).
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• 1950

• 1950

• 1979
• 50%

• 60%
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• 1984

• 1984
60%
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• 1998
• + 1/3

• 40%

• 1998 60%
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• 2006
2014
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• 1949-1978

• 1978-1986

• 1987 -2000
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• 1987 -2010 592
14. 8

• 2011 -2020

2020
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• 1978 100
2100 85% 15%

• 2008 865 1978
60%

• 2010 2300 2100 60
(2014 53.5%
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• 2010
•

•

•

•

•
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Poverty Distribution of China 1981-2015
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•

• 1. 2020
4000

1.92 ( ) 3.2 /
2015 1
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• 2.

/

• 3.
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•

•
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Measurements and Decompositions



Measurement

• Poverty: Focusing on lower tail of the
distribution

• examine a censored distribution of income
shortfalls below a poverty threshold

𝑔𝑖 = max (𝑧 − 𝑦𝑖
𝑧 , 0)

• Tools reviewed for inequality and welfare carry
through to analysis of censored distribution
(with obvious adaptation)
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