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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

Introduction

Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to
Poverty

Focus Risk is quite different in size, likelihood and frequency over
time. Different features correspond to different
implications for the ability to cope with them as well as for
policy (Dercon, 2001; similar idea in Morduch (2000))

— Need of more information.

This paper - Highlights vulnerability as a function of 3 contributing
factors (characteristics): expected incidence, expected
intensity and expected downward variability.

- Offers an empirical illustration using BHPS
(intertemporal) and SHIW (across regions).
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
The 3 Is of Poverty

The three Is of Poverty: Incidence, Intensity and Inequality

(Sen, 1976; Foster et al., 1984; Jenkins and Lambert, 1997)
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Decomposing vulnerability

The three vulnerability contributing factors

Expected Incidence, Expected Intensity and Expected Downward variability

> yg vector of possible income values at t + 1 for the household h

> The vector §! represents a permutation of y/, so that the elements are
non-decreasingly ranked, i.e. for all !, }71” < 5/2” <...< ygh ... < }7,'\‘,.
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Decomposing vulnerability

An example
Examples of Poverty Gaps Pattern
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1000 1000 1000
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Table: Vulnerability to poverty and its contributing factors

Va_on | EH, | El, ECV?

Indl | 0.3611 | 0.5 0.83 | 0.0408

Ind2 | 1.3681 | 1.0 225 | 0.5352

Ind3 | 1.8125 | 1.0 258 | 1.1488
=] = = E = Qe
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Data and empirical strategy

Data and empirical strategy

Data British Household Panel Survey (BHPS) 1991-2004

Survey on Household Income and Wealth (SHIW) 1989-2004

Method - Intertemporal comparison for England (income)
| period: 1991-1997, Il period: 1998-2004

- Interregional comparison for Italy (consumption)
North, Central and South (ISTAT classification)

Background England: Welfare reform implemented in the late 1990s
rates

Italy: Characterised by a strong territorial difference in poverty
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England: Welfare reform

England: Welfare reform

» Reform objectives:

> to increase economic activity, limit welfare dependency and, at the
same time, reduce poverty (Gregg, 2008)
» reduction of poverty amongst pensioners and households with
children, especially during 2000/01-2004 /05 (Brewer et al., 2006)
> Strategy:
> Introduction of and, later increases in, the National Minimum Wage
(NMW)
» Child Tax Credit and Working Tax Credit
> Personalized Welfare-to-work Support (lone parents, sick and
disabled)
» Minimum Income Guarantee for pensioners (then Pension Credit in
2003)
» Remarks:

» Good outcomes in terms of a lower pensioner poverty and higher

replacement rates at the bottom of the income distribution (Gregg,
2008).
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

Results - England |

Table: Vulnerability to poverty and its contributing factors - England

BHPS (1997-2004)

sz=2,h (Sd)

EH, (s.d.)

El, (s.d.)

ECV? (s.d.)

0.0216 (0.065)
0.0169 (0.054)

0.1657 (0.293)
0.1355 (0.255)

0.0869 (0.158)
0.0773 (0.161)

0.0171 (0.094)
0.0228 (0.158)

Notes: Vy_» p, is the average vulnerability. Period I: 1991-1997. Period II: 1998-2004

Table: England - Paired t-tests

Vulnerability to poverty

Obs Mean SD
fgtl 1973 0.0216096 0.0649725
fgtll 1973 0.0169134 0.0543854
diff 1973 0.0046962 0.063896

Ho: mean(diff) = 0 Ha: mean(diff) #0 Pr(| T |>|t|) = 0.0011
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Results - England |

England - The 3 vulnerability contributing factors
0.2
015
01 4
0 | BN
EH El ECVA2
H1991-1997 1998-2004
Expected Incidence
Obs Mean SD
Elncidencel 1973 0.165653 0.2926451
Elncidencell 1973 0.1355345 0.2552977
Ho: mean(diff) = 0 Ha: mean(diff) #0 Pr(| T |[>]t|) = 0.0000
Expected Intensity
Obs Mean SD
Elntensityl 1973 0.086887 0.1584452
Elntensityl| 1973 0.0772852 0.1614714
Ho: mean(diff) =0 Ha: mean(diff) #0 Pr(] T |>]t]) = 0.0164
[m} (=) = =
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
L Results - England |

Table: England - Vulnerability among targeted group - Paired t-tests

'
‘ Obs
fgtl

‘ Mean
fgtll

Vulnerability to poverty - HHs with children
480

| sD
480
Ho: mean(diff)

0.0256242

fgtl
fgtll

0.0660988

0.0120929 0.0363083

=0 Ha: mean(diff) #0 Pr(] T |>|

Vulnerability to poverty - HHs whose head is
715

715

t]) = 0.0000

retired
Ho: mean(diff)

0.0259855 0.0576641

0.0232811 0.0526733

=0 Ha: mean(diff) #0 Pr(| T |>]

Vulnerability to poverty - low-income HHs
278

fgtl
fgtll

278

t]) = 0.2250
0.0752275

0.1012279
0.0585404
Ho: mean(diff) =0 Ha: mean(diff) #0 Pr(] T |>| t]) = 0.0022

0.0829827
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

Results - England |

England - Vulnerability among HHs with children

0.2
015 -
01 -
005 -
0 4 : &
EH El ECyA2
H1991-1997 ¥ 1998-2004
Expected Intensity
Obs Mean SD
Elntensityl 480 0.0837655 0.1522128
Elntensityll 480 0.0672556 0.1303707
Ho: mean(diff) =0 Ha: mean(diff) #0 Pr(] T |>|t]|) = 0.0182
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Results - England |

Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

a2

0.25

015
o1

0.05

England - Vulnerability among HHs whose head is retired

W1991-1997 M 1998-2004
Expected Incidence
Obs Mean SD
Elncidencel 715 0.195651 0.3129282
Elncidencell 715 0.1449684 0.2550703
Ho: mean(diff) = 0 Ha: mean(diff) #0 Pr(] T [>] t[) = 0.0000
Expected Intensity
Obs Mean SD
Elntensityl 715 0.0949148 0.1583907
Elntensityl| 715 0.0785798 0.1573525
Ho: mean(diff) = 0 Ha: mean(diff) Z#0 Pr(] T [>] t]) = 0.0165
[m] = = =
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Results - England |
England - Vulnerability low-income HHs
0.3
0.25
0.2
015
01
005 +—— ——
0
EH El ECVAZ
H1951-1957 W1998-2004
Expected Intensity
Obs Mean SD
Elntensityl 251 0.2546807 0.1715719
Elntensityll 251 0.2028458 0.1570548
Ho: mean(diff) = 0 Ha: mean(diff) Z#0 Pr(] T [>] t]) = 0.0000
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Results - England Il

The Shapley decomposition

Which aspect contributed the most in explaining the change in
vulnerability

(Shapley, 1953; Shorrocks, 1999; Chakravarty et al., 2008)

AVj_o p = f(AEH}, AEl,, AECV?) (10)

= - 0, 0, 0) — =0, 0, 0)| +
C(AEH 2 AV(AEH AEI AECV? AV(AEH AEI AECV?

+ % [AV(AEH # 0, AEl = 0, AECV? # 0) — AV(AEH = 0, AEl = 0, AECV? # 0)] +
+ % [AV(AEH # 0, AEl # 0, AECV? = 0) — AV(AEH = 0, AEl # 0, AECV? =0)] +
2

+ 5 [AV(AEH # 0,061 = 0, AECV? = 0) — AV(AEH = 0,AEl = 0, AECV? = 0)],
(11)
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Results - England Il

The Shapley decomposition Il

How does it work?

» Let's denote AV =, AEH = a, AEl = b, and AECV? = c,

so that | = C(a) + C(b) + C(c).
How to obtain C(a), C(b) and C(c)?
> Let's focus on C(a)
» C(a) can be obtained:

1. I(a,b,c) - I(b,c) x 2 (a,b,c and a,c,b)
2. I(a,b) - I(b) x 1 (c,a,b)
3. I(a,€) - I(c) x 1 (b,a,c)
4. 1(a) - 1 x 2 (b,c,a and ¢,b,a)
» the order in which the factors are eliminated! matters,

» the final contribution will be a sum of all the contributions,
the number of possible permutations (3!),

» C(b) and C(c) will be computed in the same way.

lkept constant o =)
15/ 20
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Results - England Il

Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

The Shapley decomposition: Results

Table: Shapley decomposition.
England
AVy—op (s.d.) | C(AEH,) (s.d.) | C(AEl,) (s.d.) C(AECV?) (s.d.)
-0.0047 (0.064) | -0.0016 (0.037) | -0.0035 (0.032) 0.00033 (0.023)
100% 43.9% 36.7% 19.4%
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Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
Results - ltaly

Italy - FGT wvulnerability index & = 2

Italy - Expected Incidence, EH

(.0184826,.0268596]
(:0046629,.0184826]
(:0023019,0046629]

/0006814,0023015]

(:2596353, 316166]
(0715651, 2596353
(0492929, 0715651]

(0279478, 0492020]
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Results - ltaly

Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

Italy - Expected Intensity, E/ Italy - Expected Downward variability, ECV/2

(.0559026,071944]
(.0130978,.0559026]
(0075936,0130978]

01309
[.0054626,007536]

(.005717,.0096606]
(0013516, 005717]
(

0004201, 0013516]
0.0004201]

18/ 20



Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty

Conclusions

Conclusions

» Risk is different in size, likelihood and frequency — Different
features correspond to different implications for policy (Dercon,
2001).

» Decomposition of the Foster-Greer-Thorbecke Index of Vulnerability
to Poverty as description of poverty risk:

» Expected Incidence,
» Expected Intensity,
» Expected Downward Variability.

» Possibility of comparing vulnerability among periods and across
regions/countries.

u]
]
|
i
it

19/ 20



R R R R RRRRRRRRRRRRRRRRRRRRS
Decomposing the Foster-Greer-Thorbecke Index of Vulnerability to Poverty
[ Conclusions

Thanks for your attention!
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