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Abstract

This study investigates the pattern of poverty in Italy in the 1980s and the
1990s, by means of both consumption and income measures, so as to separate
the permanent and temporary components. The empirical analysis we conduct
addresses not only economic issues, but also those of survey methodology and
reliability of data.

The model for the study of poverty is inspired by the literature on measure-
ment error, and allows us not only to identify the two components but also to
test if the variances of the shocks vary along the distributions of income and
consumption.

We find a slight increase of the transitory component, whereas the permanent
one remains constant over the two decades. There is some evidence of non-
constancy of the variances of the shocks, and a more precise formal test is under
development.
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1 Introduction

The study of welfare needs the careful distinction of its temporary and permanent
aspects. Temporary fluctuations of income may hide the real, long-run, level of welfare
of a household. Moreover, current income can catch the effects of depth in low-income
spells, but may not be able to record differences due to the duration of the poverty
period.

The centrality of the distinction of temporary and permanent components has been
emphasised in many recent studies on inequality. In particular, Blundell and Preston
(1998, 1999) highlight the value of the joint use of income and consumption measures in
the identification of the temporary and permanent components of inequality. Following
their line, this study aims to investigate further the role of income and consumption
in the measurement of temporary and permanent poverty.

The inspiration for the model comes from Chesher and Schluter (1999), where
a number of models for different types of errors in the measurement of welfare are
derived. The authors observe that “the relationship between income reported over a
fixed period and ‘permanent’ income may have the same structure as the relationship
between error contaminated and error free income with transitory income playing the
role of measurement error”. From this starting point, the standard measurement error
techniques can be applied to estimate the true welfare level. Therefore, we specify
an economic model for the processes of income and consumption, and then we use
measurement error techniques to obtain suitable estimating equations.

The paper is organised as follows. In Section 2, a number of recent Italian studies
on poverty are recalled and commented upon, reporting on both empirical findings and
on data and methods used. Section 3 describes the two main Italian surveys on income
and consumption, and justifies our choice of data. In Section 4 some first descriptive
results are presented. Sections 5 and 6 set up the model for the analysis of poverty and
present the empirical results. Sections 7 and 8 tackle the issue of heteroskedasticity of
the economic shocks, and develop a model for the study of poverty in the case of non-
constant variance. Section 9 concludes and presents some issues that deserve further
research.

2 Poverty in Italy so far

There are a number of studies on the distribution of incomes and consumption in
Italy; most of them are based on the two main Italian surveys, namely the ISTAT
(Italian Central Statistical Office) Survey on Family Budgets (SFB) and the Bank of
Italy Survey on Household Income and Wealth (SHIW). The SFB focuses mainly on
consumption, while the SHIW clearly deals with incomes, but both surveys record at
least one measure of the other variable of interest. Even if, obviously, such a measure
is much rougher than that collected in the other survey, nonetheless it allows one to
conduct some initial analyses. Most of the previous work has utilised one or other
survey, while only recently attention has been paid to the opportunity of exploiting






at the same time information coming from both surveys. This, in part, can be due
to the features of the surveys, as outlined above; therefore the analyses attempted in
this paper are new to the Italian studies on poverty, and can also throw light on a new
possible way of utilising jointly our most informative national surveys.

2.1 Consumption measures

One of the main studies is presented in the official report of the Commission for Poverty
and Social Exclusion (Commissione d’Indagine sulla Poverta ed Emarginazione, 1996),
where the picture of poverty from 1980 to 1994 is drawn. This study utilises the SF'B,
therefore investigating measures of consumption inequality. The profile of incidence of
poverty, obtained referring to the international standard poverty line!, shows a steady
increase over the period 1980-1989 from 8% to 15% (roughly), then a drop in 1990 to
around 12%, and a constant or slowly decreasing pattern until 1994.

Table 1: Incidence and intensity of poverty in Italy, 1980-1997. Source: Trivellato
(1998).

Year Poverty line Incidence(%) Intensity
(monthly thousand (%)
current Liras) North Centre South Italy
1980 267 4.6 4.5 16.0 8.3 16
1981 314 5.8 5.6 17.8 9.6 19
1982 368 5.6 5.6 BT 9.5 19
1983 422 Tl 73 17.9 10.6 22
1984 470 71 75 19.7 11:3 22
1985 549 7.2 6.6 21.0 11.6 22
1986 624 16 3 22.8 12.6 23
1987 692 9.0 8.1 25.8 14.4 23
1988 749 8.7 9.9 26.0 14.8 23
1989 838 8.2 9.3 26.0 14.4 22
1990 914 7.4 77 20.0 17 19
1991 1,010 8.0 7.4 19.8 11.8 19
1992 1,042 7.0 7.2 20.7 Lk 19
1993 1,025 5.4 7.8 194 10:7 18
1994 1,094 4.4 6.8 20.6 10.2 21
1995 1,143 44 6.8 21.9 10.6 22
1996 1,190 3.9 5.7 22.3 10.3 21
1997 1,234 4.3 5.8 24.2 1122 22

These figures have been updated until 1997 in Trivellato (1998) [see Table 1]; here
the state-of-the-art on inequality studies in Italy is extensively documented and com-
mented upon, not only reporting empirical evidence, but also addressing methodologi-
cal issues. On the top of the results shown in Table 1, which are based on consumption
measures from SFB, analyses of dynamics of inequality are performed, utilising incomes

IThe poverty line for a 2-component family equals the mean per capita expenditure level.






from the panel part of the SHIW to estimate the probabilities of transition into and
out of the poverty state between 1989 and 1993. The poor in 1989 have a roughly 50%
probability of still being poor in 1993, while only 9% of the non poor in 1989 will be
poor in 1993.

Table 2: Incidence of poverty in EU12, 1993. Source: Eurostat (1997).

Country Poverty line’ Incidence(%)
(in PPS) Household Individuals Youths aged < 16

Belgium 540 13 13 15
Denmark 527 9 6 5
Germany 562 13 1 13
Greece 325 24 22 19
Spain 30T 19 20 25
France 516 16 14 12
Ireland 403 21 21 28
Italy? 411 18 20 24
Luxembourg 990 14 15 23
Netherlands 516 14 13 16
Portugal 311 29 26 27,
United Kingdom 541 23 22 32
EU12 489 17 15 20

1 The poverty line is set at 50% of the mean after-tax monthly disposable pro capite income, equiv-
alised. The equivalence scale is 1 for the first adult, 0.5 for the following adults and 0.3 for any youth
aged less than 14.

2 In Ttalian Liras this would be a poverty line at 667.600.

To locate Italy in a wider context, we report in Table 2 some figures based on
the first wave (1994) of the ECHP (European Community Household Panel), from
Eurostat (1997). The information refers to the year 1993; unluckily, these values cannot
be compared to those of Table 1, since the poverty line is computed differently, but
still give an indication of the phenomenon relative to other European countries. The
position of Italy is somewhat intermediate: the incidence indices computed referring
to households, individuals and youths aged less than 16, respectively, are only slightly
above the EU12 average values.

2.2 Income measures

There are many official publications on income distribution by both Bank of Italy (on
SHIW data) and ISTAT (on SFB data). Most of the results are collected and compared
in Brandolini (1998); this paper is a comprehensive presentation of all income surveys
in Italy after the Second World War, where the different sources are described, the
reliability of data assessed, and the time pattern of inequality arising from such data






investigated. We will only comment on the SFB and the SHIW data, since the other
sources are not of concern to us at the moment.

Brandolini computes Gini index series from SFB and from SHIW in different ver-
sions, according to different definitions of income and using different sets of weights.
All these series show a similar behaviour, and the author concludes that the pattern
of income inequality in the 1980s and early 1990s is “an oscillation around a flattened
trend”, however remarking that “these are nothing more than working hypotheses that
need to be corroborated with further empirical evidence”. Beyond the indications on
the trends of inequality in the last two decades, the paper gives useful insights on the
reliability of our two sources of interest, among which is an assessment of underreport-
ing in SHIW relative to national accounts, estimated at around 7% for income from
employment and around 50% for income from self-employment.

Table 3: Decile shares in the distribution of post-tax family incomes. Sources: Istat
(1996), Banca d’Italia (1997) and Eurostat (1997).

[ 4 . 3w ow w8 ¥
GFB [1908) |35 6.0 59 71 74 98 113 123 1563 226
B!l 9. 4 5 7 B9 1F 43 16 %
SHIW (1995) | 23 3.9 52 63 75 89 106 128 159 26.6

Further informations on reliability of data come from official publications. From
Eurostat (1997), ISTAT (1996) and Bank of Italy (1997), Table 3 displays the decile
shares in the distribution of post-tax family incomes in 1994 from SFB and ECHP,
and in 1995 from SHIW. While SHIW and ECHP report substantially identical values,
the SFB differs from them, especially in the lower part of the distribution and in the
10t decile. This is a very well-known characteristic of the SFB income data, that are
heavily corrected according to the expenditure levels before they are released.

This correction in the SFB is meant to clean data from values of income not con-
sistent with reported consumption expenditure, but is widely recognised as producing
major distortions in the data, that make them unusable in most cases. The correction
procedure is published in ISTAT (1983), and the results reported in Table 4, from the
same reference, show the distortion in the 1980, 1981 and 1982 data. It has to be
mentioned, moreover, that the income data are originally recorded in classes, but the
corrected values appearing in the public files are imputed point values. Further results
and comments can be found also in Brandolini (1998).

3 Data description

The data available for our study are the SFB and the SHIW over the 1980s and the
1990s. The SFB is a series of cross-sections that covers the period between 1986 and
1995, and collects every year data from more or less 32,000 households. The interviews
are conducted quarterly, each quarter collecting data on around 8,000 households. The
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Table 4: Corrections in the SFB data, 1980-1982. Source: ISTAT (1983).

Reported Pre-correction Post-correction
income range distribution distribution
(thousand Liras)

1980 1981 1982 1980 1981 1982

below 400 2501 3 9190 123 . 860 - 590
400-600 984 179 1519 20047 G138 70
600-800 189 243 27 ek 160 144
800-1,000 1287 1489 - s 1553 14837« 344

1,000-1,200 730 - 1008 1057 EIEE . @263 1958

1,200-1,500 450 ..880 120 106:- 146~ 163

1,500-2,000 160 460 810 7300 L 1652

2,000-2,500 0550 - 120 " 2:50 240" 440" 670

2,500-3,000 0:20 © 040  0:80 =105 1290 *3:00

over 3,000 0:80- - 0:60: 110 1:20: - 1 1.80- 350

Total 100.0 100.0 100.0 100.0 100.0 100.0

definitions of the variables over the 10 years are quite homogeneous, so that a direct
comparison of the different waves is straightforward.

The SHIW is available from 1977 to 1995, data being collected annually from 1977
to 1987 except in 1985, and then every second year from 1989 to 1995. The number
of households interviewed was around 3,000 in the period 1977-1980, rose to around
4,000 in 1981-1984 and finally to around 8,000 from 1986 onwards. The design is
substantially a series of cross-sections, but from 1989 a portion of the sample has been
followed over time, producing panel data on a restricted number of households. In this
study we will only look at the cross-sections.

The more regular pattern of the SFB, and the higher frequency of the observations,
make this survey initially more attractive than the SHIW. However, the quality of SFB
income data is not very satisfactory, as anticipated in Section 2: first, the correction
affects mainly the tails of the distribution, and therefore can affect the incidence of
poverty; secondly, the point values we are given are imputed from data collected in
classes, and this can seriously bias any measure of intensity, especially in the lowest
class. For the purposes of our analyses, this handicap is heavy, and makes the SFB
unsuitable. Hence from now on we will focus our attention on the SHIW data.

3.1 Selection of households and variables from SHIW

First of all note that we cannot use the first three waves, namely data from 1977 to
1979, since consumption is not available in these years. Therefore all analyses cover
the period from 1980 to 1995.

We dropped those households whose consumption or income fell below the 1%
percentile or above the 99**. Moreover, we kept only the households whose head is an
employee, therefore excluding self-employed and retired. In fact our main interest is
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in labour income, hence we only consider heads still in the labour force; but it is also
well-known that the measures of incomes from self-employment are not very reliable?,
therefore we choose to restrict our attention to employees only. With this selection,
we end up with the sample sizes reported in Table 5, which are roughly 50% of the
initial ones®.

Table 5: Sample sizes of utilised data from SHIW, 1980-1995, by birth cohorts of the
head of the household.

[ Year | 1930s 1940s 1950s | Total |

1980 466 412 165 1043
1981 603 607 303 1513
1982 626 566 262 1454
1983 649 601 199 1449
1984 603 677 396 1676
1986 | 1065 1253 924 3242
1987 | 1007 1234 917 3158
1989 869 1278 1067 | 3214
1991 682 1246 1047 | 2975
1993 443 1058 1039 | 2540
1995 299 970 989 2258

Total | 7312 9902 7308 | 24522 |

The analyses are conducted within three large cohorts, corresponding to heads of
the family born in the 1930s, 1940s and 1950s. Further distinctions have been made
according to three geographical areas (North, Centre and South), and according to
education (High and Low*). Note that in 1980-1983 the age was recorded in ten-year
classes, therefore we had to approximate the date of birth in 1981-1983 as follows: in
the 1950s cohort fall all households with head aged 21 to 30 in the year they were
surveyed (over 1981-1983 this ends up including heads born between 1951 and 1962);
in the 1940s those aged 31 to 40 and in the 1930s those aged 41 to 50 (born in 1941-
1952 and 1931-1942 respectively). This approximation leads to overlapping of cohorts
in those three years, but the only alternative is to drop completely three whole waves.

3.2 Choice of variables

As regards the variables we use, note that income, as said before, is monthly family
labour income from employment. Such measure may under-report family disposable
income when the head of the family is an employee, but the family has extra income
from self-employment of other members. However the families with head employed
and non-zero income from self-employment are few in our sample and their income
from self-employment is much smaller than income from employment.

2See, in this regard, the indications reported in section 2.2 from Brandolini (1998).
3Self-employed are around 20% of the sample, retired around 30%.
“High = High School or above, Low = Secondary School or less.
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The most appropriate measure of expenditure to use would be that for non-durable
goods®; unfortunately, two waves (1986 and 1987) do not report this measure, but only
total expenditure, therefore we use monthly total consumption. However, we carried
out parallel analyses on non-durable consumption only (including housing), leaving
out the aforementioned waves, and the results were almost identical, for the years
considered, to those obtained with total consumption. For the specific results, see
Rosati (2000).

Both income and consumption are rescaled according to an equivalence scale giving
weight 1 to the head of the household, 0.7 to extra adults and 0.5 to any household
member aged less than 18. Further comments about the choice of the equivalence
scale, and a sensitivity analysis are reported in Rosati (2000).

Once equivalised income and consumption, we transform them into the logarithms,
and run all the analyses in the logarithmic scale. The use of the logarithmic scale is
common practice, and can be found in several other studies on poverty. Moreover, it is
very convenient for us due to some specific features of the models we are going to use
in our analyses. In fact, we will use models inspired by the literature on measurement
error, which mainly regards additive measurement errors. The measurement error that
affects positive variables, like income and consumption, is normally multiplicative, and
this yields an additive model in the logarithmic scale, which enables us to use directly
the measurement error models available.

4 Descriptive results

The first picture of poverty comes from the computation of the headcount ratios from
income and consumption, and their comparison with those obtained from the SFB data
in the study by the national Commission on poverty (see Table 1). Our computation
on SHIW data makes use of all available households, and not only of those whose
head was born between the 1930s and the 1950s, as in the other analyses. This is to
make easier the comparison with the official statistics based on SFB, where there is no
birth-cohort selection.

The results are reported in Table 6 and shown in Figure 1. For our analyses on
SHIW data, we set the poverty lines at the 50% of the mean income and consumption.
The indices derived from consumption are lower than those from income (on average
2-3% less), as we expect from the higher volatility of income, given that for our kind
of data a larger variance yields a larger headcount ratio.

If we compare the consumption indices from SHIW and SFB, we see that the
latter are higher. This may reflect the fact that in SHIW consumption is collected by
asking just few recall questions, while in SFB we have much more detailed information,

°In fact, our interest is in measuring the flow of services enjoyed by a family, and this definition
would include expenditure in non-durables and, ideally, a measure of the stock of durable goods owned
by the family. This is generally not measured and, moreover, cannot be approximated by expenditure
on durables, as it only records purchase of those goods, and not the actual stock. Therefore a
reasonable measure of the flow of services can be simply non-durable expenditure.
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Table 6: Incidence of poverty in 1980-1995. Headcount ratios from SHIW and SFB
data.

SHIW data SFB data
Income Consumption (Consumption)

‘ Year l Pov. line! HR (%) I Pov. line! HR (%) l Pov. line? HR (%) Mean/1.67° I
1980 179 10.9 151 7.8 267 8.3 160
1981 196 11.3 187 10.0 314 9.6 188
1982 243 114 214 9.1 368 9.5 220
1983 278 10.6 243 8.7 422 10.6 253
1984 316 12.4 281 8.2 470 11.3 281
1986 362 12.1 317 8.4 624 12.6 374
1987 437 15.1 421 12.4 692 14.4 414
1989 500 13.5 477 9.0 838 14.4 502
1991 544 12.2 539 11.5 1010 11.8 605
1993 599 15.1 584 10.4 1025 10.7 614
1995 638 14.8 668 10.8 1143 10.6 684

! The poverty line is for a 1-component family, and equals 50% of the mean monthly per capita

income/expenditure, equivalised (in thousand Liras).

2 The poverty line is for a 2-components family, and equals the mean monthly per capita expenditure.
3 This would be the corresponding poverty line for a 1-component family, if we re-scale according to
the Carbonaro equivalence scale.

diary-based®, which yields a higher variance. Notice also that after 1990, when a major
revision of the cleaning procedures for the SFB took place, the headcount drops (as
also noticed before, see Section 2.1), and settles around the SHIW levels.

The SFB indices are derived by the Commission referring to the poverty line for
a 2-components household, reported in the table. We also add a column with the
corresponding poverty line for a 1-component family, obtained rescaling the given
lines according to the Carbonaro equivalence scale, as suggested by the Commission,
i.e. dividing by 1.67. These lines are quite close to those based on SHIW consumption
until 1984 (difference less than 10,000 Liras, around 3 GBP), but become somewhat
more distant from 1986 onwards. This reflects a change in the distributions from
1986, as the lines are distribution-dependent, typically a relative increase in the mean
consumption if compared to SHIW, i.e. a shift of the SFB distribution towards higher
values, since the variance - for what observed before - does not seem to have increased
during such period. A comparison of the poverty lines is shown in Figure 2.

5 A formal model

We derive now a model for the study of poverty based on the joint use of income and
consumption. After specifying an economic model of consumer’s behaviour, we observe

6For further discussion about consumption recall vs diary-based data, see Battistin et al.(1999).






that the errors in the income and consumption processes have the same properties as
classic measurement error, and therefore we apply measurement error techniques to
derive our estimating equations.

5.1 An economic model of consumer’s behaviour

As we anticipated at different points of our discussion, one of the main issues in
welfare measurement is the distinction of its temporary and permanent aspects. This
is particularly important in the policy decision process, where - in turn - we need to
take into account only the permanent changes in the welfare level, and ignore any
fluctuations of welfare of transitory nature, or vice-versa.

Some studies have tackled this problem looking at (unobservable) permanent in-
come as a measure of permanent welfare; for instance, Abul-Naga and Burgess (1997)
develop a model to predict household permanent income making use of both income
and expenditure plus an extra set of causal variables for permanent income, such as
family size, housing asset ownership, educational and occupational status of the house-
hold. Other approaches instead, like the studies by Deaton and Paxson (1994) and
Bludell and Preston (1998,1999), add to the PIH an intertemporal model of optimiza-
tion over the life cycle, which yields an earnings and an expenditure equation that
serve as a starting point to develop a complete economic model. We will follow this
last approach, and in particular refer to the models used by Blundell and Preston.

Suppose income can be decomposed into a permanent component y? plus a transi-
tory shock u, namely:

Y =Wy F iy dck (1)

for individual ¢ in cohort k at time ¢, where yf, and u;; are uncorrelated. The u;’s have
zero mean and are independent over time. We assume that:

e yf, evolves according to: Ayl = vy, where vj; is a permanent shock uncorrelated
with y%_; and orthogonal to u;. The v;’s have zero mean and are independent
over time;

e Vary(u) and Vary,(v) for fixed t are common among all ¢ € k, for all k, but differ
across t;

o Covily o) = Coviplywv) =0 ¥M,m 2 1.

The stochastic component of permanent income, v;, includes all the economic shocks
that can be considered permanent, such as an increase in the salary, or an increase
in the cost of housing, and so on. It does not include returns on assets, since their
riskiness has a more transitory than permanent nature. That would be part of the
transitory error u;; in the income process.
All-together, we obtain:
Ay = Augp + vy

i.e. the changes in income are affected by both permanent and transitory shocks.

10
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Adding to the above income process a life-cycle model for consumption, we are able
to separate the two components of the growth of poverty.

Assuming quadratic preferences, with the discount rate equal to the fixed real
interest rate, we obtain the random walk property of consumption as in Hall (1978):

Aciy = Mt

Here 7;; is the innovation in the consumption process’, and is related to the transitory
and permanent innovations of income by

e = Ya + Bty

where B, = [r/(147)](1—(1+7)~(T-t+1))~1 i5 a factor annuitising the transitory shock.
Notice that 5; = 0 for large 7' — ¢t and small r.
The change in consumption is then

By = vy + it

This is approximately equal to the permanent shock when j; goes to zero, i.e. when we
are far from the year of retirement (7" —t large), but includes an effect of the transitory
shock when we are closer to 7. This relation implies that the consumption decisions
are mainly driven by the permanent shocks if we are sufficiently far from retirement,
while transitory shocks gain a larger and larger role as we approach the last years of
participation in the labour force.

All-together, for small 7 and large T' — ¢ the following approximate relation holds:

Aciy = v
and therefore our model can be summarised by the three equations:
Yie = Yht uit
Y = Yie-1t Vi

Cit = Cit-11 Uy

5.2 Measurement issues

We present here some crucial issues that need to be considered when studying poverty.
First of all is the definition of poor. In our case, we consider poor any household
whose income or consumption falls below a pre-defined line.

"Defined as:

N

T

B Rl (e T (L+7)""(Bt — Ee—1)yerk

0

x~
Il

where T is the year of retirement.

11






Here the second point arises, namely the choice of the poverty line. We use a set
of poverty lines, defined each as a certain proportion of the mean of the distribution,
for instance 50% or 25% of the mean, and so on.

Finally, once chosen the poverty line, one has to decide which index to use. We
develop a model for two very commonly used indices, i.e. the headcount ratio index
of poverty and the poverty gap ratio index. We recall here their definitions: the
headcount ratio index of poverty is the proportion of households whose income (or
consumption, accordingly) is below the poverty line, and is an index of incidence of
poverty. Looking instead at the intensity, we have the poverty gap ratio index, which
is the average gap (in %) between the poverty line and, for example, income for those
below the line. Basically it measures, in percentage, how much lower than the poverty
line is the average income among the poors.

It is clear that the poverty lines could be defined in many other ways, and the indices
could be others as well. A thorough discussion of these and other issues appears in
several studies in the literature, among which, for instance, Atkinson (1987), Foster et
al. (1984), Sen (1997) and Trivellato (1998).

5.3 Classic multiplicative measurement errors

In this section we consider the simplest form of measurement error that could contami-
nate a non-negative variable (e. g. income), namely a multiplicative error, independent
of the error free variable. The model is given by:

W=XU° (2)

where W is the contaminated variable, X is the error free variable, and U is indepen-
dent of X and such that log U has zero mean and unit variance.
This model yields additive measurement error in the log scale:

logW =log X + ologU (3)

and o? can therefore be interpreted as the variance of the errors in the log scale.

Chesher (1991) derives an approximation for the densities in the case of independent
additive measurement error. Call R = logW, S = log X, and V = logU, so that
R =S+ oV, where V is independent of S. Then:

falr) = f5(0) + 5 7400 (@

We now use this result to obtain an approximation for poverty indices.

For example, let us consider the héadcount index. It is defined as the cumulative
distribution function at the poverty line ¢: Hx(c) = Fx(c). Notice that Fx(c) =
Fiog x(2), where z = logc, so we can compute the index using the variables in the
logarithmic scale. From (4) we obtain

Falz) = Fo(2) + . F4(2) 5)

12
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The approximation for the growth in the headcount index is derived in the next Section,
applying this formula to the variables appearing in our economic model.

Similar approximations can be obtained for other indices. For instance, consider
the shortfall index of poverty, or poverty gap ratio: PG(W) = 1 [f(c —w) dFw(w),
where as usual c is the poverty line. In this case the following approximation holds:

02

PG(Y) ~ PG(X) + —2—cfx(c) (6)

where Y = e¢=?"/2 W, and the other quantities are the same as above (see Chesher and
Schluter, 1999). The transformation of W into Y ensures that E(Y) = E(X).
Alternatively, without the above transformation, we obtain:
2

o? o
PGW) = PO(X) (1+ 5 ) + 5 efx(e) — Fx(0)} @

Things are much easier if we define the shortfall index for the variables in the
logarithmic scale: PG(R) = % [*_(z — ) dFg(r), where as before z = logc. In this
case we obtain:

PG(R) =~ PG(S) + % £5(2) ®

under suitable regularity conditions®. Approximations for the growth of the poverty
gap index in the original and in the logarithmic scale are derived in Rosati (2000);
here we only comment on few issues.

The interpretation of PG(R) as an index of poverty may seem not as straight-
forward as for the usual index obtained in the original scale, since it measures how
much the average log-income or log-consumption is smaller than the poverty line (in
percentage). However, to support this index one could argue the following: if the main
interest is in the study of the index, then the choice of the logarithmic scale may not
be ideal, but if we are mainly concerned about the estimation of the variances of the
errors, this choice is useful as it provides much simpler estimating equations. Secondly,
an even stronger justification comes from the close relation with the work of Clark,
Hemming and Ulph (1981)°. They suggest basing a measure of poverty on the average
shortfall in utility space, which is exactly our PG(R) if we have logarithmic utility.
They make some transformations to arrive at an index which is interpretable as an
Atkinson inequality index for the distribution censored at the poverty line - since this
is just a monotonic transformation it gives the same poverty ordering as PG(R).

5.4 Application to the income and consumption model: the
headcount ratio index

We can apply the approximation (5) to the income and consumption processes intro-
duced earlier. We assumed (omitting the individual’s index for simplicity):

o= 0w (9)

8limyy—oo(2 — ) fi(z) =0
°I am indebted to Ian Preston for pointing out the connection with this paper.
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Y = Y1t U (10)

where y; and yf are the logarithms of income and permanent income, respectively.
Moreover we assumed that the logarithm of consumption responds only to the perma-
nent shock

Ct = Ce—1 + ¥ (11)

The use of the approximation in the case of the income process (9) is a natural choice,
since we are interpreting current income as an error-ridden measure of permanent
income. The same argument does not apply to processes (10) and (11), but the use
of the approximation is still legitimate, since v; has the same stochastic properties as
the measurement errors considered above. We obtain:

0.2

Fu(e) = Fp(a)+ 2 f(2) (12)
Fp(2) =~ zs;,f_l(z)quf-z'fl fir (2) (13)
Fu®) = Fand+ 2 £, (19

where z is the logarithm of the poverty line.

In a study where the target is to obtain indices of poverty corrected for measurement
error, one would proceed estimating some way the variances of the errors, and then
using them to obtain the corrected indices. In our case, however, we are mainly
interested in the study of the evolution of poverty over time, so we intend to use the
above approximations to obtain an expression for AF,,(z) and AF,(z) as a function
of the variances of the shocks. In fact, as the above equations show, the variances of
the errors play a central role in the evolution of the indices, so our aim is to exploit
those equations to obtain estimates of the variances.

Adding, to (12)-(14), the approximation for y;_;

2

Fo ()2 Bp () + 2 fp (2) (15)

and assuming fp (o) = féf_l(z) & gL (z) e JL ), we have:

2 2
e AO’W

Fult) - Fua() = 2222 g1 (2) (16)

LS En (17)

Folz] = F 5
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