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Important Formulae
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where m is mean income

Poverty gap ratio ratio =
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Ifa = 0,FGT = HCR
Ifa = 1,FGT = PGR
Ifa = 2,FGT = HCR [IGR + (1 — IGR)*.C where C is coef ficient of variation

Kcy: m distinct abservation, y represents income clas:aj for nj number of individuals in each

class | P refers to poverty line | i, j refers to individuals
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\/ Why should we care about inequality? \/

Intrinsic reason

Philosophical and ethical grounds:-
there must be no reason W'hy
individuals should be treated

U.HEqU.HH}’

Anonymity
2 - .
¢ doesn’t matrer who is earning the
mcome
o permutations of income doesn’t

matter

Functional reason
Reduces the possibility of overall

gl‘OWth pl’OSpﬁ‘CES OF an economy
o

Population principlc
. c]oning the entire pOpu]ation will not
alter inequality provided the
proportion remain the same
e i.e. size doesn’t maccer, proportion

dOG S

4 criteria for inequality measurement

Relative income price
e Relative income matters. absolute
doesn’t i.e. (2000, 4000) is same as
(1000, 2000)
e Not same as population principle,
there is strong assumption- utilities

are proportional to income

Dalton pl'inciplc

Let there be a regressive transfer (i.c. a
transfer from not richer to not poorer)
¢ The resultant new income

distribution would be more Lmequ;ll
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4 principles of inequality index mathematically explained

Let the inequality index be represented by [ with I= I(y1,yz2,...yn)

Principle Mathematical condition

Anonymity I(yr,yz,..yn) for yi<yz<..<yn = I(yn,yn-1,...y1) for yn<yn-i<...<yi
Population I(yr,yz,..yn) = I(yr,y2,..yn; yryz,..yn) for yi<yz<..<yn

Rilawive I(y,yz,..yn) = IAy1,Ayz,...Ayn) for yi<yz<...<yn and for A>o

Dialeon 11,32, i Yo yn) < 1(y1,y2,.,yi-8,...,yj+6...yn) for yi<..<yi<.<pj<...<yn

Lorenz Curve
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Lorenz criterion: An inequaiiw measure | is Lorenz consistent if for every pairs of income

distributions (y,yz,...yn) and (z1,z2,...zm), I(y1,y2,...yn) = [(z1,72,...zm) whenever lorenz curve of
VLY2,....y YLY2,...)

(y1,y2,...yn) lies everywhere to the right of (z1,22,...zm).
An inequaiity is Lorenz consistent ift it is simultaneously consistent with anonymity,

population , relative income and Dalton principles.
A limitation of Lorenz curve is that we cannot compare two distributions if they cross each

other.
Among all the inequaiity variables disp]ayed on the first page, oniy coeflicient of variation and

Gini Coetticient are Lorenz consistent. Other (at least) fail the Dalcon principle.
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Lorenz Criterian

Lorenz criterion: An inequality measure [ is Lorenz consistent if for every pairs of income
discributions (y1,yz2,...yn) and (z1,22,...zm), I(y1,y2,...yn) = [(z1,22,...zm) whenever lorenz curve of
(y1,y2,...yn) lies everywhere to the right of (z1,22,...zm).

An inequality is Lorenz consistent iff it is simultaneously consistent with anonymity,
population , relative income and Dalton principles.

A limitation of Lorenz curve is that we cannot compare two distributions if they cross each
other.

Among all the inequality variables displayed on the first page, only coefticient of variation and

Gini Coeflicient are Lorenz consistent. Other (at least) fail the Dalton principle.

Households or individuals?:- Data

Overall expenditure or item by item might be available @ HH level with

consumption?:- Dichotomy b/w allocation within HH being skewed,

Actual cons. basket vs overall exp i.e. problem of adult equivalence scaling
CONS. V§ capacity to consume. and fixed cost ofrunning a HH.

Concerns regarding Poverty

Measurement
Absolute or Relative?:- Some aspects Temporary or Chronic?:- This are
are absolute like adequate level of has Signiﬁcant fluctuations like
food or Clothing while other are economic shocks, differences in
relative like acceptable levels of policies ete

participation in society, owninga  Why the need of poverty

car etc. line anyway?
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About the Poverty measures

e HCR fails to capture the extent to which individual income falls below the poverty line.
Those who are further away from the poverty line are poorer but HCR is insensitive to
this info. Systematica]ly po]icies are biased in favor of those near to the poverty line (‘bang
for the buck’ problem).

e One way to offset the bias is to use a measure of average income shortfall from the
poverty line which is done by PGR.

* But, PGR gives misleading impression of poverty in highl}f unequal but overall Wealthy
societies with a 1arge number of‘poor people as m can be large enough to underestimate
the PGR.

e To cater to this we have IGR which caprures directly the acuteness of poverty because it
measures relative to the total income needed to make that poverty go away. By ignoring
the overall wealth of the society it tells us liccle about how easily the problem can be
treated at least domestically. PGR/IGR avoids bang of the buck prob]em by neg]ecting
numbers or fractions of people that are below the poverty line. It captures only the per
capita intensity of poverty.

e Both HC and PG class of measures share an additional common drawback which is the
issue pﬂ*elative deprivation among poor. Both HCR and PGR also fails to satisf:\; the weak
transfer princip]e."“

e However, distributional sensitivity can be achieved by the variant of PGR (which is PGR’)
via raising the poverty gap by the power which gives us FGT, another robust measure of
poverty . When there is no inequality, poverty can be expressed as a function of HCR and

IGR from the FGT formula. Transfer sensitivicy™ is satisfied by FGT iff as2. FGT also

has convenient decomposability property

*Weak transfer principle:- A transfer of income from any person below the poverty line to
anyone less poor while keeping the set of‘poor mehanged must raise poverty.
"“"“Prineiple of Transfer sensitivity:- A given regressive transfer between two people must

mactter more lf incomes Of:pCI’SOTlS il’lVO]VCd are reduced un&]l}-’.

Norte:- JY:GTH‘!H(I(J (7](.&” measures HICTL{'I.OTICL{ are P]‘O’L‘iﬂ.rc’d in E'h(’ ﬁ?’.\'[’ PLTgC
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Key historical trends

Income lncqunlity:

e In the early 20th century, Europe exhibited higher income inequality than the United
States, with the top 10% earning 45-50% of toral income.

e After World War [ and through the mid-2oth century, European inequa]ity declined
significantly due to shocks like wars, depressions, and progressive policies. The top 10%
income share fell to about 30%.

* Conversely, the U.S. saw a rise in income inequality after the 1970s, reaching nearly s0% by

the 2010s.

Wealch Inequality:
e Wealch inequa]it_\_-' has consistently been more extreme than income inequa]ity, with the
top 10% historicall}-’ contro]ling 60-90% of wealch.
e Pre-WWI Europe had virtually no "middle wealth class," whereas the U.S. maintained a
wealth middle class controlling 20-30% of assets.
o Post-WWII Europe saw reduced wealth concentration, though it has since rebounded to

about 65%.

Wealth-to-Income Ratios:
* European economies show a U-shaped trend: high ratios pre-WWI, declines during the
mid-2oth century, and increases in the 21st century.
o U.S. wealth-to-income ratios are relatively stable, reflecting differences in growth rates

and savings behavior.
Mechanisms Behind lncqua]ir),{

Economic Growth and Capital Returns:

Wealth grows faster than economic output when the rate of return on capital (r) exceeds
economic growth (g). Historically, this "r > g" condition has driven wealth concentration. For
exampleﬁ slow growl:h rates in Europe (about 1—1.5%) combined with higher saving rates have
led to high wealch-to-income ratios, whereas higher U.S. growth rates (2—3%) moderated capital

accumulation.
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Role of Shocks:

Major events, such as wars and economic crises, disrupted wealth accumulation in the early
20th century, particularly in Europe.

The recovery was slow due to physical destruction, public debt, and policy interventions (e.g.,

taxation and regulation).

Ei:tstieity of Substitution:
The relationship between capital and labor is influenced by the elasticity of substitution (0). A
higher o (51) suggests that capital can increasingiy substitute labor, enhancing returns to

wealch over wages and increasing inequaiity.

Poliey and Societal lmplieutions

. axacioh:

o High taxes on capital and income significantly reduced inequality during the mid-
2oth century. Conversely, tax cuts since the 1980s have contributed to growing
disparities.

o Progressive taxacion, ineluding wealth taxes, is proposed to counter rising inequaiity.

2. Education and Technology:

o The "race between education and technology” shapes labor income inequa]ity.
[nsutticient investment in education exacerbates skill gaps and wage disparities.

o The rise in top executive pay, especially in the U.S., further skews labor income
distribution.

3.Future Projections:

o With deciining growth rates and increasing international tax competition, wealth
concentration may intensify, potentialiy restoring ”patrimonial Capitalism."

o Poliey responses, societal norms, and institutional frameworks will play critical roles

in determining future inequa]ity tra}'ectories.



