OXI ORD

Summary ot Usetul Formulas of

the AF Method

Maria Emma Santos
CONICET-UNS & OPHI




Achievement Matrix
Cutott vector & Weights vector

Dimensions

. K .
Where X718 the achievement X, . X

of individual 7 of attribute
or dimension ; . Xop e Xoy
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* zjis the deprivation cutoff —
ot attribute or dimension j.

* W is the weight of attribute

or dimension j such that:
w,Tw,+...Tw,;=d 7= (219229 ....... ,Zd)
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Deprivation Matrix

Dimensions
Where -0 0 ]
° gozl if X--<Z- (d@pfiVCd) gi)l gi)d :
¢ g0=0if quz (non- depnved) [< PSR o °
g — |

* Or equivalently: )
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Raw Dimensional Headcount Ratios

* These are the deprivation rates by dimension, ie. the

proportion of people who are deprived in that
dimension.

* Itis simply the mean of each column of the
deprivation matrix:

H, :(gfj+g§j+...+g%)/n
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Weighted Deprivation Matrix

Note that we use the same notation as for the
deprivation matrix on purpose.

Where _
0 0
. g-]OZW if x;<z; (deprived) & v S
0 0
* g'=0if XI]ZZ (non-deptrived) 0 g o 8o
g —
* Or equivalently:
0
Z.—X, 0 0
gl? :WJ{ : - ] _gnl gnd_
zZ,
J
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Deprivation Count Vector

Where the ‘deprivation count’ or score for each
person is the sum of her weighted
deprivations
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Ci=gi T T8y
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Identity the poor

Given a poverty cut-oft k, we compare the
deprivation count with the k cutoff and then
censor the deprivations of those who were not

identitied as poor. C,

G,

p.(x;z)=1 if ¢ =2k  poor .

p,(x;2)=0 if ¢ <k non— poor
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Censored Weighted Deprivation Matrix
and Deprivation Count Vector

This is the key matrix (and vector, alternatively) over
which we compute the set of AF indicators for M,

gh(k) g k) k)

gy (k) ... gy, (k) ¢, (k)
Q=] .. .

_gr?l(k) g;?d(k)_ _Cn(k)_

Where

* g;’(k)=g, (thatis =(w))) if c;2k (deprived & poor)
* g;’(k)=0 if ¢;<k (deprived or not but non-poor)

+ Similarly: ¢(k)=ci if ¢;2k and c,(k)=0 if ¢,<k



First we focus on the M, measure
and all its related indicators
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Headcount Ratio of MD Poverty

It 1s the proportion of people who have been identified
as poot. Thus:

H = Z;pk(xi;z) _ q

n n
Where q 1s the number of poor people.

Headcount Ratio 1s sometimes called the zzcidence of
poverty, or the poverty rate.
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Intensity (or breadth) of MD Poverty

* Itis the average proportion of deprivations in which
the poor are deprived.

o 2B
dgq

Note that it 1s simple to compute:

1) You compute the proportion of total deprivations each
poor person has (c,(k)/d). Note we need to use the
censored deprivation count vector, ie: we ignore the
deprivations of the non-poor.

2) You take the average of those proportions (that’s why we
divade by g, the number of the poor)
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Multidimensional Poverty: M,
(Adjusted Headcount Ratio)

* Itis the product of incidence and intensity.

M,=H*A4

* Or equivalently, it 1s the mean of the censored

(weighted) deprivation mai:n d
i=1 j=1 Eij
nd

M, = u(g" (k)=
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How do we interpret M,,?

* M, is the mean of the (weighted) censored
deprivation matrix, ie: the sum of all the non-
zero entries (each weighted by the
corresponding indicator weight) divided by the
total number of entries (people x indicators).
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How do we interpret M,,,

* Weighted Censored Deprivation Matrix:

(1) Its total number of entries provides the total
number of deprivations a soclety can
experience (considered indicators x people).

(2) Its total number of non-zero weighted entries
provides the total number of weighted
deprivations that the poor actually experience

in that soclety.

;. -
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How do we interpret M,,,

* M, Interpretation

M, is the ratio of (2)/(1), ie. the mean of the
weighted censored deprivation matrix.

Thus, it gives the proportion of weighted
deprivations that the poor experience in a

society of all the total potential
deprivations that the society could
experience.
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How do we decompose M,, by

Indicators and Dimensions?
Visually...

. | Assets

What is the contribution of deprivation in health
to,overall poverty? And in nutrition in particulage
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How do we decompose M,, by
Indicators and Dimensions?

There are two useful but distinct indicators to look
at:

1) Censored headcount ratios

2) Contributions by indicators and dimensions.
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Censored Headcount Ratios

* How do they differ from ‘raw’ headcount ratios?

* Raw headcount ratios are the % of people who
are deprived in a certain indicator.

e Censored headcount ratios are the % of
people who are poor and deprived in a
certain indicator.

e Carefull Censored headcounts are not the % of

the poor deprived in a certain indicator.

Saed
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o
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Censored Headcount Ratios

* They are simply the mean of each column of the
(weighted) censored deprivation matrix divided by the
indicator's weight.

D WG

J
an

* Note that MO is the weighted sum of the censored
headcount ratios.

d [ W C
MO :Zjl(jjﬂj
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Contribution by Indicator and Dimension

* It 1s the proportion ot total poverty which arises
from a particular deprivation.

* Recall from the previous slide:

d w. C
MO :2j1[7])Hj

* Thus, the contribution of indicator j to overall
poverty 1s given by:
C
C - (w;/d)H

/ M

0
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Contribution by Indicator and Dimension

e Note: The sum of the contributions of all d
indicators needs to add up to 1 (or 100%).

* Whenever the contribution to poverty of a certain
indicator widely exceeds its weight, this suggests that
there is a relative high deprivation in this indicator in
the country. The poor are more deprived in this
indicator than in others.

e If there are more than one indicators in a
dimension, the dimensional contribution is simply
the sum of the indicators’ contribution.
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How do we decompose M,, by
population subgroups?

. R A
Vlsually... G O%
Peo | Ye. | Child Nutr | Mor | Elec | Wat | Sani | Floor | Cook. | Assets
Ed | Attend Fuel Depr.
Count
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Decomposition by Population Subgroups

If the entire population X (of size n) is divided into two
subgroups X, (of size n,) and X, (of size n,), then
overall M, is the weighted sum of M, in each
subgroup:

M,(X;z)= (ﬂ

jMo(Xl;Z)‘F(&)MO(Xz;Z)
n n

Thus, the contribution of subgroup 7 to overall poverty

is - (n,/n) M (X,;z)

M (X;z)
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Decomposition by Population Subgroups

e Note that the sum of the contributions of all
groups needs to add up to 1 (or 100%).

* Whenever the contribution to poverty of a region
or some other group widely exceeds its population
share, this suggests that there is a sertously
unequal distribution of poverty in the country,
with some regions or groups bearing a

disproportionate share of poverty.
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Generalising the formulas so that they
also apply to M, and M,
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Where . (z-x |
g =w, . if x, <z
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Censored g% Matrix

(after identification, done exactly the same as with M)

gl(k) .. gh(k)
go(k) ... g (k)
g% (k) =

gu(k) o g (k)
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Multidimensional Poverty in general

M,: Adjusted Poverty Gap
M,: Adjusted FGT

DI I
i=] Ld j=1 Eij
n

d

M, =u(g"(k))=
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Note that M,: Adjusted Poverty Gap
M,=H*A*G

Where G is the average poverty gap across all

instances in which poor people are deprived

Zz 121 1 8ij

le 8
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Note that M,: Adjusted FGT

M,=H*A*S

Where S 1s the average squared poverty gap (average
severity of deprivations) across all instances in which

poor people are deprived

Zz 1Z] lglj

le 8
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Contribution by Indicator

* It is the proportion of total poverty which arises
from a particular deprivation.

M, =" ugk)/d

* In general:

* Where: N n g
u(gs ()=, gjk)/n

* Thus, the contribution of indicator | to overall
poverty is given by: o
k)
’ dM

o
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Contribution by Population Subgroup

* Itis the proportion of total poverty which arises from a
particular group.

* Ingeneral: M _ = Z; (g (k))/n

* For groups: If the entire population X (of size n) is divided
into two subgroups X, (of size n,) and X, (of size n,), then
overall M, 1s the weighted sum of M, in each subgroup

M (X;z)= ( jMa(Xl;z) +( jMa(XZ;Z)
* Thus, the contribution of subgroup 7 to overall poverty is
~(n,/n)M (X;2)

o M (X:
05( b z )
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