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Focus of This Lecture

Discuss two ways of decomposing the poverty
using the AF measure

By population subgroup
By dimensional subgroup
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Population Subgroups

Suppose the population size of achievement matrix X IS
denoted by n(x). Matrix x is divided into two population
subgroups. X' with population size n(x') and x" with
population size n(x") such that n(x) = n(x') + n(x")

|ncome Education Health

4 4 2 Person 1
3 5 4 Person 2
3 6 3 Person 3
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Population Subgroups

Population Subgroup Decomposability: A poverty
measure is additive decomposabl e if:

Px) = 2 pey + M
n n
Then, one can calculate the contribution of each

group to overall poverty:

() = NEIPCO)
nP(x)
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Population Subgroups

Reconsider the following example

Yearsof  Housing Mal-
|lncome

Education Index  nourished
700 14 4 No Person 1
_ | 300 13 5 Yes | Person?2
o 400 10 1 Yes | Person3
800 11 3 No Per son 4
z= | 500 12 3 No |
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Population Subgroups

Reconsider the following example \Who Is Poor?

Yearsof  Housing Mal-
|lncome

Education Index  nourished
700 14 4 No Person 1
_ | 300 13 5 Yes | Person?2
o 400 10 1 Yes | Person3
800 11 3 No Per son 4
z= | 500 12 3 No |
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Population Subgroups

Reconsider the following example \Who Is Poor?

Yearsof  Housing Mal-
|lncome

Education  Index  nourished
700 14 4 No Person 1
_ | 300 13 5 Yes | Person?2
o 400 10 1 Yes Person 3
800 11 3 No Per son 4
z= | 500 12 3 No |
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Population Subgroups

The deprivation matrix

Yearsof  Housing Mal-
|lncome

Education  Index  nourished
0 0 0 0 Person 1
o 1 0 0 1 Person 2
’ 1 1 1 1 Person 3
0 1 0 0 Person 4
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Population Subgroups

Who Is poor when k = 2?

Yearsof  Housing Mal-
|lncome

Education  Index  nourished
0 0 0 0 Person 1
o 1 0 0 1 Person 2
’ 1 1 1 1 Person 3
0 1 0 0 Person 4
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Population Subgroups

Who Is poor when k = 2?

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4
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Population Subgroups

What Isthe M of the matrix?

Yearsof  Housing Mal-

Income Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4
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Population Subgroups

What isthe M, of the matrix? 1t 1S 6/16 (equa weight)

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4
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Population Subgroups

L et us divide the population into two subgroups

Yearsof  Housng Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Per son 2
g°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4




Population Subgroups

L et us divide the population into two subgroups

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Per son 2
g°(k) =
1 1 1 1 Person 3
0 0 0 0 Person 4
— M for pink group: HxA, =2/8 =1/4

— M for green group: H,xA, =4/8=1/2

- K
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Population Subgroups

L et us divide the population into two subgroups

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Per son 2
g°(k) =
1 1 1 1 Person 3
0 0 0 0 Person 4
— M for pink group: HxA, =2/8 =1/4

— M for green group: H,xA, =4/8=1/2

—"Overall M, = (1/2)x(1/2) + (1/2)x(1/4) = 3/8 = 6/16
OPHI S5 s J




Dimensional Subgroups

Income Education Health

4 4 2 || Personl
X = 3 5 4 1| Person?2
3 6 3 Person 3

Decomposability Across Dimensions

It isapurely multidimensional concept, where the overall
poverty can be expressed as an weighted average of
dimensional deprivations (among poor only)
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Dimensional Subgroups

Reconsider the censored deprivation matrix

Yearsof  Housing Mal-

Income Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4
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Dimensional Subgroups

There are four dimensions

Yearsof  Housing Mal-

Income Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4
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Dimensional Subgroups

What 1s the censored headcount Ratio of each

aimensi LIJr:clo.me Yearsof  Housing M al-
Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(K) =
1 1 1 1 Person 3
0 0 0 0 Person 4
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Dimensional Subgroups

What 1s the censored headcount Ratio of each

AITTICST DIV T

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
g°(k) =

1 1 1 1 Person 3

0 0 0 0 Person 4
lncome: 2/4 Education: 1/4
Housing: 1/4 Health: 2/4
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Dimensional Subgroups

If the censored headcount ratio of indicator d Is

denoted by H,, then the M, measure can be
expressed as

M(X) = 244 (Wy/D) x Hy
where w IS the weight attached to dimension d
Contribution of dimension d to overall poverty is
(Wy/D) x [HyMo(X)]
forall d (What about M, and M)
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Dimensional Subgroups

What is the contribution of income dimension to M,?

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4
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Dimensional Subgroups

What is the contribution of income dimension to M,?

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4

The contribution is (1/4) x [(2/4)/(6/16)] = 1/3
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Dimensional Subgroups

What is the contribution of income dimension to M,?

Yearsof  Housing Mal-
|lncome

Education | ndex nourished
0 0 0 0 Person 1
1 0 0 1 Person 2
9°(k) =
1 1 1 1 Person 3
0 0 0 0 Per son 4

The contribution is (1/4) x [(2/4)/(6/16)] = 1/3

Unequal welghts?
OPHI o e L




Policy Analysis.

Global M PI
and
Child Poverty in Bangladesh
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Population of 104 countries

Arab States
2175
4%

Central and
Eastern

Europe and

Sub- the CIS
Saharan 400
Africa 7 6%
710.4 East Asia
13.6% and the
Pacific Tatin
1867.7 America
35.7% and
Caribbean
490.8

9.4%

Most M PI poor peoplelivein
South Asia, followed by Sub-
Saharan Africa

Arab
States
38.9
2.3%

MPI poor people

Sub-

Saharan
Africa
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and
Eastern
Europe
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and the CIS
Pacifi 12.2
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and
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MPI 2011(Alkire & Santos 2010)
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MPI 2011(Alkire & Santos 2010)
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Visual comparison: Size = Number ot Poor
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Sub-regional MPI values
for 57 countries (figure
above) and 598 sub-
regions (figure below) for
which the decomposition
at a sub-national level 1s
statistically feasible.

MPI12011 (Alkire, Roche,
Santos and Seth 2011)
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Headcount of Poverty (H)

Country-wise Dispartity in Headcount Poverty (H)
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: . Nigeria is more
Niger is most

deprived in L)OSitiOIl by Ind I(}Ieé);i\:jig

Education | Education
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Schooling
1.0

—Ghana Assets— 0.3 Enrolment -
(MPI=0.140) Composition
Cooking Mortality f P t
Floor Nutrition
- =Mali
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Typologies of Poverty
South Asia SS Africa
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Second policy example:
Child Poverty in Bangladesh (Alkire & Roche 2010)

Children living in a house with no flooring (i.e. a 09

Shelter mud or dung floor) or inadequate roofing. '

0.8 Jr
Children using unimproved sanitation facilities. ©] *
L Unimproved sanitation facilities include: pit latrine +
Sanitation . . . . |

without slab, open pit latrine, bucket toilet and 0.7
hanging toilet. + ' t '
Children using water from an unimproved source 0.6 - +

Water such as open wells, open springs or surface water. }

= 0.5 A } }
Children (aged 3-17 years) with no access to a radio -
Information | or television (i.e. broadcast media). = 04 | Jr
= 0

Children who are more than two standard 03
deviations below the international reference ' ) o ) o _ _

Food population for stunting (height for age) or wasting Thereisa StatIStha”y sgnlflcant decrease in Child
(weight for height) or underweight (weight for 02 Poverty over the whole period 1997/2004,
age). but showing little progress between 2000 and 2004
Children who have not been immunised by 2 years 0.1
of age. If the child has not received eight of the ‘
following vaccinations they are defined as 0

| Health | GcPrived: bee, dptl, dpt2, dpt3, policd, poliol, 1997 | 2000 ‘ 2004 | 2007 | 1997 ‘ 2000 | 2004 ‘ 2007 | 1997 ‘ 2000 ‘ 2004 | 2007

polio2, polio3, measles or did not receive
treatment for a recent illness involving an acute Mult. Child Pov. Index (M0) Mult. Headcount (H) Intensity of Poverty (A)
respiratory infection or diarrhoea.

OPH Oxford Poverty & ‘
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Child Poverty M easurement
(Alkire & Roche 2010)

0.700

Multidimensional Child
Poverty Index (MO)

1 2 3 4 5 6
Poverty cut-off (k)

---e.- 2007 --=- 2004 ——2000 ——1997

Decomposition by dimension
What can we see?

Health show aclear decrease in % of
contribution, while toilet increased and then
decreased. Shelter increased its contribution.

M. Tounderstand it better we need

O PI_I I Oxford Poverty & -
Human Development Initiative

Aretheresultsrobust to the choice
of k value?

While the difference between
2004 / 07 is not statistically
representative, we observed a
first order dominance between
each year.

% Contribution

100%
90% ® Information
30% | -
- Shelter
7 | -
25% 25% 26% 7%
ali Health
50% 129% 13%
40% ; " Toilet
30%
® Water
20%
B Nutrition

1997 2000 2004




Confidence Intervals for the censored headcount,
Bangladesh (k=3)
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Child Poverty (Alkire & Roche 2010) H




Regional Decomposition and
Changesover time (k = 3)

0.750
© DHS2007 @ DHS2004

0.730

0.710

0.690

0.670

0.650

0.630 -

0.610 -

Average Breath of Deprivation (A)

0.590 -

0.570

0.550 T T . .
o The improvements continue

0.55 0.6 0.65
\ between 2004/2007
s Child Poverty (Alkire & Roche 2010)
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Child Poverty (Alkire & Roche 2010)

" 0.630 Barisal
3}
E y !
T:_ 0.600 § 08
E E 06 - —
> 0.530 =
é T 04 -
- i I
L_.; . ' 38 o . -—|:|—.T :
= 0.450 Nutrition Water Sanitation Health Shelter Information
: : -.. -.-
ke - . \g-\,. Sylhet
g 0.400 S | 1
- .‘. [ E
= -
= . 8
2 0.350 ) ©
-_— QY
E = “mm |
0.300 =
1997 2000 2004 2007 @
~ . . o+ [
;-0- -Chittagon  0.543 0.455 0.486 0.384 et ; T T T
E—O-Dhaka 0.565 0.498 0.480 0.396 Nutrition Water Sanitation Health Shelter Information
}--o--Khulna 0.481 0.420 0.421 0.345
-e--Rajshahi | 0571 | 0532 | 0504 | 0.401 B 1997 [ 2000 [ ] 200 [ ] 2007
== Barisal 0.530 0.491 0.521 0.467
i—o—Sylhet 0.633 0.590 0.506 0.462

~ While under-five child poverty had been decreasing in the preceding decade, there
" was a resurgence of poverty in the low-lying coastal regions including Barisal and
Chittagong between 2000-2004. Strikingly, the region of Barisal was not able to

recover as fast as other regions.

4-;_::::_
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Changes over time by regionsin Bangladesh
and Robustness checks of different dimensional cut-off (k)

Change overtime in Barisal Change overtime in Chittagon Change overtime in Dhaka
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3 4
Poverty cut-off (k)

—e— 2007 —e— 2004

—— 2000 —*— 1997

Child Poverty (Alkire & Roche 2010)
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Changesin Headcount (H),
|ntensity of Poverty (A) and Adjusted Headcount (

Rajshashi reduced

1997-2000 2000-2004 intensity of child
Khulna reduced poverty (A), while
the proportion of @ a0 @ a0 Chittagong
poor children o _| % ol o =l 13- S ol o | . increased the
(H). Barisal’s W g E x| S G| 2|l _g E £ s| 6|2 percentage of
reduction is SI8ISIsISI & ZI&8&S|I5IS|&| = children who are
driven by a poor (H).

decrease in the
intensity of
poverty (A). ‘05
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-0.05 -

[

M Variation in Multidimensional Childp Poverty Index (MO)

-0.15

Absolute variationin MO, H a

M Variation in Multidimensional Headcount (H)

O Variation in the Intensity of Poverty (A)

Child Poverty (Alkire & Roche 2010)
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