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BEEADNCTE

The Luxembourg Income Study (Lis) database on which this article is
based offers researchers exciting new possibilities for dinternational
comparisons based on household income microdata. Among the choices which
the LIS microdata allows a researcher, e.g., income definition, income
accounting unit, etc., is the choice of family equivalence scale, a method
for estimatiang economic well-being by adjusting income for measurable
differences in need.

The range of potential equivalence scales that can and are being used
in the ten LIS countries and elsewhere to adjust incomes for size and
related differences in need span a wide spectrum. The-purpose'of this ﬁaper
is to revie# the available equivalence scales and to tést the sensitivity of
various income inequality and poverty measures to choice of equivalence
scale using thg LIS database. The results of our analysis indicate that
choiée of -equivalence scale can 50metime§ systematically'effect absolute and
relative levels of poverty; and inequality and therefore rankings of
countries {or population subgroups within c¢ountries). Because of these
sensitivities, one must carefully cop;ider summary statements and policy
implicaticons derifed from cross-national comparisons of poverty and/or

.inequality.



I. INTRODUCTION

Efforts to measure economic well-being require, among other things,
some adjustment of income to take account of need. Equivalence scales
are designed to accomplish this adjustment by taking into account those
family characteristics deemed to affect need. Traditionally, family income
per capita (or per member) has been used to adjust family incomes according
to the numbers of persons in the household. But such an adjustment ignores
ecsnomies of scale in household consumption related to size and other
differences in needs among household members. Additioﬁal family
characteristics beyond size alone which may also be taken into account
include region, location, and; particularly, age of adults and age of
children. In this article we consider only the most common factor, family
size, as it affects measures of poverty and inequality through varisus
equivalence scales emplofed in the ten countries currently available in the
Luxembourg Income Survey (LIS) database. ie concentrate on size because it
is always used in equivalence adjustments; because it is often the only
factor used in equivalence scales; and finally, besause it is given the
greatsst weight in the few scales which add other considerations.

The equivalence scales currently in use for policy purposes or
discussed in the scholarly literature arerextremely varied in how much
weight they place on incremestsrto family size in the calculation of need.
At one extreme are discussions that ignore size in that they dealronly with
disposahle-income and make no attempt to adjust income to take size into
account. At the other extreme are analyses of per capita income which
characterize family units in terms of family income per person.thereby

ignoring economies of scale in producing and consuming household goeds and



services. Between these extremes, the range from proportional weight to no
weight on size in adjusting income for need is rather evenly covered by the
many equivalence scales in use. In other words, most of the possible and
plausible assumptions about economies of scale in family-consumption seen to
be extant in policy and academic consideration of poverty and inequality
issues.

This diversity of equivalence scales comes very strongly to the fore
where comparative studies of economic well-being are concerned. In studies
within a given nation, the question of choice of equivalence scale is often
foreclosed by conventional usage or public policy practice. Poverty studies
in the United States perforce use the poverty line equivalence scale, just
as the e;derly nearly alway§ begin at age 65. Studies in other countries
tend to use the scales built into their programs aimed at the low income
population. Eut which scale t§ use when cross-national comparisons are the
goal? And how do choices of different scales indépendently impact the
results of the analysis? These are the questions which we seek to answer.

The next part of thé paper briefly describes the Luxembourg Income
Study (LIS) database upon which our estimétes are based.- Next, we present a
choice set of over 30 different equivalence stales characterized by their
elasticity with respect to family size. The rehaining sections of the paper
cover the effects of a selected set of;these equivalence scales on cross-
national measures of income,ineqﬁﬁlity, poverty, and the demographic
qompositiﬁn of the poor. The diskettes which can be found in the rear of -

this volume present additiornal data on equivalences and information on LIS.



'II. LUXEMBOURG INCOME STUDY (LIS)

Under the spensorship of the government_of Luxembourg, the LIS
experiment was begun in Summer 1983. The purpose of the project was to
gather in one central location, the Center for Population, Poverty and
Policy Studies (C.E.P.S.) in Walferdange, Luxembourg,rsophisticated
microdata sets which contain comprehensive measures of income and economic
well-being for a set of modern industrialized welfare states. Because of
the breadth and flexibility afforded by microdata, researchers are free to
make several choices of perspeétive: identification of unit (family,
household, etc.); measure of income; population to be studied (e.g., males,
females, urban famiiies, elderly households); or choice of equivalence
scale, the issue which we address here, within the same research paper.
This truly comparable microdata creates a potentiaily rich resource for
cross-national policy research.:

The LIS databank currently covers ten countries -- Australia, Canada,
' Isréel, Netherlands, Norway, Sweden, Switzerland,-United Kingdom, United
States, and West Gefmany - with data for 1979, 1981, 1982, or 1983. The
basic procedure used to prepare the datasets is contaiped in Smeeding et al.
[1985], which is availéble,at reproduction and mailing cost ford the LIS
project éenter in Luxembourg; Table 1 contains an overview of these
datasets: country, dataset name and size, income year, data sampling frame,
and representati&eness of the population.

(Table 1 here)

The databases which emerge from this procedure consist of income

micfodata sets prepared to a common plan, based on common definitions of

income sources (including several sources of taxes and transfers) and family



TABLE 1: AN OVERVIEW OF LIS DATASETS

DATASET NAME, INCOME YEAR POPULATION BASIS OF HOUSEHCLD

COUNTRY AND SIZE!) COVERAGE? SAMPLING FRAME®
Australia Income and Housing Survey, 97.54 Dicennial Census
1F 000 1981-82 (#§,000)
i
Canada Survey of Consumer Finances 97.5¢4 Dicennial Census

1981 (37,900}

Germany Transfer Survey, , 91.57 Electoral Register
1981z (2,800) and Census

Israel Family Expenditure Survey, 8%.03 Electoral Register
1979 {2,300) :

Netherlands Survey of Income & Program Users 99.2¢ Address Register of
1983  {4,833) _ The Postal and Tele-

phone Companies

Norway Norwegian Tax Files, .98 .54 Tax Records
1979 (10,400) '

Sweden Swedish Income Distributiocn 98.04 Population Register
Survey, 1981 (9,600}

Switzerland Income and Wealth Survey, e} Electoral Register
1982 (7,036) . : and Central Register

for Foreigners

U.K. Family Expenditure Survey,? 96.5¢ Electoral Register
1979 (6,800)

U.s.A. Current Population Survey, 97.54 Dicennial Census
197% (85,000

i Dataset size is the number of actual household units surveyed.

2 The U.K. and German surveys collect subannual income data whlch is normalized
to annual income levels.

3 As a percent of total national population.

4 Excludes institutionalized and homeless populations. Also some far northern
rural residents (Inuits, Eskimos, Laps, etc.) may be undersampled.

5 Excludes rural population {(those living in places of 2,000 or less),
institutionalized, homeless, people in kibbutzum and guest workers.

6 Excludes those not on the Electoral Register, the homeless, and the 1nst1tu-

tionalized.
7 Excludes foreign-born heads of households, the 1nst1tut10nallzed, and the

homeless.
8 Sampling Frame indicates the overall base from which the relevant household
population sample was drawn. Actual sample may be drawn on a stratified

probability basis, e.g., by area or age.
8 Excludes nonresldent foreigners but includes forelgn residents and the



and household characteristics. This resource is proving itself useful in

both basic and applied social and economic research concerned with issues

such as:

1. The distribution of household income and the relative income
positions of the old and the young; urban and rural residents; and
other groups of policy interest, e.g., single parents. :

2. The distribution of earnings for both men and women, and their
change over the worker's lifecycle, including the transition to
retirement. '

3. Comparative studies of the workings of the welfare state and its

policies towards the poor, single parents, the elderly, the
disadbled, and the unemployed. '

Alrgady the LIS database has been used to study income poverty, the
rélative economic status of one parent families and of the elderly, and the
overall distribution of government cash transfers vs. direct taxes
' (Smeeding,/ﬁ'siggins,“anuigainwater 019881; Smeeding, Torrey, and Rein
[1988]).

Through funding initially froﬁ the Government of Luxembourg and from
the Ford Foundation, and, subsequently, through an interpational jointly
- financed con;ortium of science foundations from member cpuntries, LIS has
" now moved beyond the initial experimental stage to'provide a databank which.
can 5e perpetually updated and expanded to include the most recent daté
available for any and all nations with high quality income microdata sets
which choose to participate. Additional country datasets from Finland,
France, Luxembourg and Italy are expected to be added to LIS over the next
two years. Plans td expand to include Poland, Japan,VHuhgary, and other
countries are in the planning stages. The entire LIS dataset will hg
updated during 1988 at which time income year 1985 and 1986 datasets will be

added for all current LIS countries and those listed- above.



The LIS project and dataset is permanently housed at the CEPS Research
Center in Luxembourg. Privacy and confidentiality promises to LIS country
statistical agencies prohibit public use datafiles for general distribution.
All users must sign a pledge not to violate the privacy and confidentiality
of country datasets and the respondents. to these surveys. |

Facilities for room and board and several project offices are available
for prospective visiting researchers at LIS. Those wishing to use the
dataset can, however, access LIS easily via an academic remote telecommuni-
cations network. Researchers connected to the EARN/BITNET telecommunica-
ﬁions network can send properly formatted SPSSX data requests directly to
Luxembourg where the technical staff will review and process therdata which
can then be sent back to the user using the same network. This allows easy
access at reasonable speed (2-3 days) and zero direct cﬁst. The EARN/BITNET
network is an international inter-university teleconmunications network.

Any university with an IBM or VAX maihframe computer can become a BITNET
node. The mainframe storés nessages and output'until the receiver retrieves
them; The CEPS-LIS project center is one of these nodes, as are most major
European and U.S. universities. The EARN/BITNET addresses for Buhmann and
Schmaus (and the CEPS-LIS ﬁfoject center) and for Rainwafer and Smeeding_ére
included on tﬁe cover page.

The digkettes which accompany this article include a large nupber of
the elements of the LiS User Package which allow a researcher to access LIS
using EARN/BITNET. In addition to this information, but precluded by

diskette limitations for this journal is a LIS Sample Datafile containing a

random sample of about 200 records from each country. This sample is used

to test data runs to ensure computer software commands and correct



specifications. It can be cobtained at cost (aboﬁt 310.001—along with the

LIS Information Guide by writing to the LIS research center.

III. A POTPOURRI OF EQUIVALENCE SCALES

Concern with equivalence scale issues has led the authors to undertake
‘an informal survey of equivalence scales in use in diffefent countries. We
" have used the results of that effort to show in Table 2 a representative
range of scales, ordered according to how great the adjustment for family
size is in the range from no'adjustment to per capita adjustment.

The scales we have assembled can be represented quite well by 2 single
parameter, the family size elasticity of need. We assume that economic -
well-being (ﬁ) or "adjusted" income, can be equated to disposable income (D)
and size (S) in the following way:

ﬁ = D/Ss® ' (1)

The equivalence elasticity, e, varies between 0 and 1; the larger it is
the smaller are the economies of scale assumed by the equivalence ﬁcale. A
feﬁ of the scales, particularly those based on regression analysié of survey
data, specify this power relafion. But, most scales do not undertake to fit
this kird of mathematical relation. Some state a simple rule thumb:-— e.g.,
additional adults after the first have weights of .7; additional children
.5. Others incorporate diminishing weights for each additional person. Some
scales are phrased in terms of age, rather than the number,'of children.
Despite these differences, equation {1} summarizes quite well the power
relation they specify between need and size. |

Equivalence scales generally are presented és income amounts, or ratios

of amounts, needed by families of different size and/or structure. Thus, if



a one person family needs one unit of income to maintain a given level of
living, a two person family is said to need 1.7 units, a three person family
2.2 units, etc. As is apparent from Table 2, however, the specific amounts
or ratios in the equivalence scales can be very closely approximated by a
single parameter —— the power to which family size is raised to index need.
The éorrelations of scales with the log of family size {(final column, Table
2} are all very close to one. While some scales also inveolve variations in
need by age of family members and by family structure (one parent, two
parent}, when converted to simple scales by family size, or so much per
adult and per child, the scale values fit the power relation very closely.
One would have to have strong evidence, indeed, to justiff paying attention
to the residuals from the linear relation as shown in Table 2.
(Table 2 here) |

Existing equivalence scales cover. almost all of the range between the
extreme elasticities of 0 ana 1. Among those we present in Table 2 the
range is from 0.12 for a scale developed from the van Praag Income Evalua-
tion Question (IEQ) in France to 0.84 for the equivalence scale used in the
first European Poverty Programme report. |

We can identify two types of séales develoﬁed using expérts; general
knowlédge, and two types developed empirically from analysis of survey data.
Expert scales are developed by social science analysts using a variety of
materials. ﬁsually the developers are being responsive to considerations of
policy and precedent. These may be scales explicitly asserting how need .-
varies by family size as in the U.S. Poverty Line or implicitly doing so by

establishing amounts payable by a transfer program as in the Supplementary



TABLE 2: FAMILY SIZE EXPONENTS IN 34 EQUIVALENCE SCALES

Correla-

Mean Value

Notes:
IEQ -- Income Evaluation Question
MIQ -- Minimum Income Question

PIE --

Public Income Evaluation

Value of e
Survey Scales, Expert Scales tion with
LINE TYPE OF SCALE SUBJ CONS PROG STAT Ln (Size)
A. Individual Scales
1. Unadjusted Family Income na
2. IEQ -- France 0.12 1.00
3. IEQ -- Belgium , 0.17 1.00
4. IEQ -~ United Kingdom 0.18 . L.oo
5. MIQ -~ US Dubnoff data 0.18
6. MIQ -- US ISDP 0.21 1.00
7. IEQ -- Netherlands 0.22 1.00
8. Necessities -~ US 1960-61 0.23 1.00
9. MIQ -- US Gallup 0.23
-10. TEQ Switzerland 0.26 1.00
11. IEQ Germany 0.27 1.00
12 IEQ Denmark 0.27 0.98
13, 120 corrected -- Netherlands 0.29
14. IFQ -- Ireland ' 0.32 1.00
15, PIE -- US ' 0.33 1.00
16. Dutch Poverty 0.35 0.98
17. MIQ corrected -- Netherlands 0.36 1.00
18 Expenditures -- US 1960-61 0.37 0.95
19. Expenditures -~ US 1972-73 0.38 0.99
20. Food -~ US 13%60-61 0.47 1.00
21. Swedish Poverty 0.54 1.00
22. Australian Poverty 0.55 1.00
23. Swiss Poverty 0.586 1.00
24. Us Qfficial Poverty 0.56 0.98
25. Canadian Official LICOs 0.56 1.00
26. Expenditures -- Switzerland 0.57 0.98
27. British Poverty ' 0.59 0.99
28. German Poverty 0.67 1.00
29. European Poverty Line 3, LIS 0.70 1.00
30. Jenkins/Q'Higgins 0.72 1.00
31. US Bureau of Labor Statistics 0.72 1.00
32. QECD Poverty Line _ 0.73 1.00
33. European Poverty Line 1 0.34 1.00
34. Per Capita Consumption 1.00 1.00
B. Summary Statistics:
Minimum Value 0.12 0.23 0.35 0.70
Maximum Value 0.36 0.57 0.67 0.84
Median Value 0.24 0.40 0.51 0.77
0.24 0.40 0.55 0.74



TABLE 2: continued

Sources by Line:

, 3, 4, 10, 11, 12, 14: Van Praag, Hagenaars and van Weeren [1982]
: Rainwater [1987)

: Danziger, Van der Gaag, Taussig, and Smolensky [1984]

., 20: Watts [1967]

, 15: Rainwater [1974]

, 13, 16, 17: Kapteyn, Kooreman, and Willense [1987]

25: Statistics Canada [1987]

18, 31: Lazear and Michael {1980]

19: Van der Gaag and Smolensky [1982]

21: Wahlstrom [1987]

22: Henderson [1975]

23, 26: Buhmann [1987]

24: US Bureau of the Census [1987]

27: Ramprakash [1986]

28: Dobroschke~Kohn [1987]

30, 32, 33: Jenkins and O'Higgins [1987]

29: Hauser and Nouvertne [1980]; also used in initial LIS rﬂsﬂa:ch papers , s2
Smeeding, O'Higgins, Rainwater [1988]



Benefits scheme {(and associated housing supplements) in the United Kingdom.

Two somewhat different goals of expert scales are therefore apparent:

(1)

{2)

Expert Statistical (STAT)

In this case the scales are developed only for statistical
purposes —- that is, in order to count persons below or above a
given standard of living -- minimum adequacy, for example. The
Bureau of Labor Statistics family budgets are a good example, or
the scales used by OECD or the European community to count the low
inceme population.

Expert Program {FPROG)

The second type of expert scale is focused on defining benefits
for social programs -- the Supplementary Benefits scale, or the
Swedish "base amount" are examples of scales use to calculate
benefits under social protection prograams. The US poverty line
was initially developed for statistical purposes but over the
yvears had come to serve also as a guide to the adequacy of program
benefits. '

Survey-based scales present a second general approach. These empioy

multivariate analyses of either consumption expenditures or respondents’

assessment of the adequacy of income in terms of some particular target

(making ends meet, not being poor, having a very good income, ete.).

{3)

(4)

Consumption (CONS)

In this case the effort is to measure utility indirectly through
the revealed preferences of consumer spending constrained by
disposable income. The equivalence scales contained in the 1982
article in this journal by Van der Gaag and Smolensky [1982] which
are shown in Line 19 of Table 2 are of this variety. )

Subjective (SUBJ)

Here the goal is to measure directly the utility associated with
particular income levels for families of given characteristics.
Different questions related to evaluation of own income (IEQ), to
pinimum income needed by others to get along (MIQ) or what money
buys (PIE) are used to elicit these scales.

Table 2 suggests that these kinds of scales tend to populate different

regions in the continuum from a size elasticity of zero to one. The expert’

scales have the highest elasticities -- averaging .74 for the ones we call

8



statistical, and .55 for the program oriented ones. The consumer
expenditure scales are centered in the high .30s. The subjective scales
average around .25. In order to explore how much difference these varying
definitions of need make for cross-national income comparisons we will
examine four different size elasticities selected to repfesent the range of
scales. Each one is named after the type of scale most often associated

with elasticities in a given segment of the zero to cone range:

SUBJ -- a scale with an elasticity of .25
CONS -- a scale with an elasticity of .36
PROG -- a scale with an elasticity of .55

" §TAT -- a scale with an elasticity of .72

IV. THE EFFECTS OF INCOME AND SIZE ON THE DISTRIBUTION OF WELL-BEING

A country's distribution of well-being measured by income adjusted by
one of our scales, is a'product of its distribution of disposable income,'
its distribution of faﬁily size, and the degree to which the two are
correlated. The problem is tractable if dealt with in lqgarithmic form.
Table 3 reports the stan&ard,deviations of the logarithm of the relevant
original variables -- disposablé income and family size -- and of incomer
| adjusted by each ofrthe four scales. The table also gives the correlation
between thé logs'of income and size sinée, as will be shown below, it is an
important factor in determining the relation between income and any of the:

well-being measures.!

(Table 3 here)}



TABLE 3: STANDARD DEVIATIONS OF LOG OF DISPOSABLE INCOME (D)
AND LOG OF FAMILY SIZE (S), THEIR CORRELATION (rDs),
STANDARD DEVIATIONS OF WELL-BEING (W) USING DIFFERENCE EQUIVALENCE SCALES,
AND OF PER CAPITA DISPOSABLE INCOME (PERCAP)

Standard | Corre- ~ Standard Deviations of W,

Deviations lation where W is measured using

D S rDs SUBJ CONS PROG STAT PERCAP
AUSTRALIA 0.719 0.536 0.434 0.672 0.659 0.648 0.652 0.686
CANADA 0.664 0.531 0.449 0.616 0.603 0.593 0.599 0.837
GERHANY 0.566 0.527 0.534 0.508 0.492 0.479 0.485 0.529
ISRAEL 0.574 0.587 0.339 0.543 0.540 90.553 0.581 0.657
NETHERLANDS 0.613 0.480 0.231 0.597 0.597. 0.609 0.631 0.686
NORWAY 0.558 0.556 0.595 ,0.488‘ 0.468 0.449 0.454 0.501
SWEDEN 0.545 0.568 0.667 0.462 0.436 0.409 0.408 0.454
SWITZERLAND 0.620 0.595 - .0.484 0.563 0.549 0.543 0.558 0.618
UK 0.608 0.513 0.586 "0.543 0.522 0.498 0.4%3 Q.517
Usa 0.772 0.563 0.394 0.728 0.717 0.710 0.717 0.755

Source: LIS -database



The standard deviation (sd) of the logarithm of any well-being measure
(V) which adjusts disposable income (D) by an equivalence elaéticity (e)
according to the equation in (1) above, is determined by the standard
deviations of the logs of disposable income and family size (S)_an& their
corfelation (rDs).

sdW = (sdD? + (sds?) (e2?) - 2e(rDS) (sdD) (sds) )-° (2)

The larger is e, the more the variance of well-being reflects the
variance of family size, although this is moderated by the negative efféct
of the correlation between income and size,

The rank order of sdW (Table 3) for the ten LIS countries is almost the
same for each equivalence scale. Israel and the Netherlands behave
differently from the other countries -- increasing values of e result in a
higher variance of well-being than of disposable income -- while in the
other countries the variance of well-being is lower than that of income for
all size elasticities. - The variance of well-being is usually lowest at an e
of around 0.5. Israel and the Netherlands h;ve the lowest correlations
‘between income and size; therefo:é, in those countries, the variance of
wel;—being either does npf decrease as fast as in other countries within
ihcreases in e, or rises faster at higher values of e. In short, using
different equivalence scales does not produce very different pictu;gs of the
inequality ranking of countries when inequalityris indexed by the variance
oﬁ the logarithm of well-being. -

¥hat of the effect of different equivalence scales on the relative
position of persons wifhin eaﬁh country? How much do individuals' positions

in the distribution change when disposable income is adjusted by different

10



equivalence scales? Table 4 presents the correlations of the logs of income
and well-being measures in each of the LIS countries.

Ve indicated above in equation (2) that the standard deviation (sd) and
variance (v) of any logged well-being measure can be caléulated from the
standard deviations of income (D) aﬁd size (S) and their correlation (rDS).
It is also the case that the correlation of any two well-being measures can
be calculated from the same three items. The covariance (cv) of any two
well-being measures (W1 and ¥W2) is a function of these three and of the two
values of siée elasticity (el aﬁd e2):

cvWlW2 = vD + (el*xe2)vS - rDS ({vD*vS}-?} (el+el) {3)

The correlation of Wi and W2 is, of cdﬁrsé, equal to the covariance
‘divided by the square root of the product of the two variances, each of
which can bg calculated using (Zf. In general, the lower the correlation
between size and income,.the higher will be the correlafion between any two
well-being measures.?

| Choice of equivalencé scale has much more effect on where individuals
appear in the distribution in some countries than in others. Thishis
ﬁarticularly apparent when cne consiéersrthe extremes §f7the correlation of
dispésable income and per capita income. Note in Table 4 that the correla-
tion hetweén these two (logged) variables ranges from a high of .732 in the
Netherlands to a low of .365 in Sweden. 7
(Table 4 here)

But any reasonable adjustment of income for size incréase§ these
correlations sharply. Comparing our two extreme scales, STAT.and SUBJ, we
find the correlations ranging from .819 in Sweden to .934 in the Netherlands

(Table 4). With adjacent scales the lowest correlation is .974. This

11



TABLE 4:

CORRELATICNS AMONG LOG CF DISPCSABLE INCOME (D),

LOG OF WELL-BEING MEASURES (W) AND LOG OF PER CAPITA INCOME

Disposable Income (D) with

¥ measured by SUBJ with

CQUNTRY SUBJ CONS  PROG STAT PERC CONS PROG_ STAT PERC
AUSTRALIA  0.984 0.965 0.912 0.846 0.709 0.996 0.971 0.928 0.825
 CANADA 0.981 0.959 0.898 0.821 0.668 0.996 0.966 0.916 0.799
GERMANY 0.976 0.945 0.859 0.749 0.538 0.994 0.950 0.876 0.710
" ISRAEL 0.969 0.935 0.847 0.750 0.582 0.993 0.952 0.890 0.764
NETHERLANDS 0.981 0.960 0.907 0.846 0.732 0.996 0.972 0.934 0.851
NORWAY 0.974 0.939 0.837 0.706 0.454 0.993 0.940 0.849 0.645
SWEDEN 0.973 0.937 0.822 0.666 0.365 0.992 0.931 0.819 0.568
SWITZERLAND 0.973 0.940 0.850 0.740 0.538 0.993 0.949 0.876 0.718
UK 0.981 0.958 0.888 0.795 0.595 0.995 0.960 0.896 0.738
Usa 0.984 0.966 0.916 0.855 0.729 0.596-0.973 0.933 0.839
ST ¥ measured by ¥ measured by ¥ measured by
CONS with PROG with STAT with
CCUNTRY PROG STAT PERC STAT PERC - PERC
AUSTRALIA  0.988 0.957 0.870 10.990 0.936 ' 0.976
CANADA 0.986 0.949 0.851 0.989 0.927 0.973
GERMANY 0.979 0.925 0.784 0.983 0.894 0.961
ISRAEL 0.981 0.936 0.833 0.987 0.925 0.974
NETHERLANDS 0.989 0.962 0.894 0.992 0.951 0.983
NORWAY 0.974 0.306 0.732 0.978 0.867 0.952
SWEDEN 0.969 0.885 0.667 0.972 0.830 0.938
SWITZERLAND 0.379 0.925 0.793 1 0.983 0.901 0.965
UK 0.983 0.935 0.800 0.985 0.897 0.961
© USA 0.989 0.960 0.882 0.991 0.942 0.978

Source: LIS

database



suggests that fine tuning of equivalence scales is not particularly
important to the results. Rather the important issues have to do with
whethér a scale is in the high, middle or low part of the 0 to 1 range. 1In
the balance of the paper we will compare distributions add low income
populations in the ten LIS countries using these four scales. Additional
data presenting opportunities for alternative comparisons are included in

the accompanying data diskettes.

V. THE EFFECT OF EQUIVALENCE SCALES ON INEQUALITY MEASURES IN THE LIS

COUNTRIES
We measure inequality with four well-knowﬁ and widely used measures:
{1} the -Atkinson inequality index
(2) the Gini coefficient
{3) the Theil inequality ihdex
(4) the coefficient of variation.

They all belong to the group of relative-inequality measures, and are
thereforg not sensitive to relative changes in the income scale. But, as
indicated by Atkinson [1970], Sen [1973], and Lueth;{1980], they all imply
some a priori value judgments about the distribution itself. For instance,
the Atkinson index is semsitive to inequality changes in the lowest part of
"the income distribution; the Gini_coefficient is very sensitive to
ineduality-changes #round the Qzaggh;.and the Theil index and coefficient of
variation-are very sgnsitive'to_changes at the top part of the income
distribution.

According to these sensitivities and (hence the implied value

judgments), the chosen inequality measures do not all indicate the same
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inequality difference between two distributions. As long as the Lorenz
‘curves of the distributions do not intersect, they all provide the same
qualitative indicator of.the direction of inequality change (i.e., increased
or decreased). But in the case of crossing Lorenz curves; these one
dimensional measures can even differ in their inferences about the direction
cf the change in inequality Between two distributions. This quasi ordering
characteristic of inequality (Sen [1973]) produces the result that all
statements about inequality differences, measured by one-dimensional
indices, have to be confirmed by a test of non-intersecting Lorenz curves.
The income {(or well-being) definitions compared here are the same as
those used in the earlier tables: unadjusted disposable income (D) and D
adjusted by each of our four equivalence scales: SUBJ, CONS, PROG. and STAT.
Due to computer capacity limitations in computing the five inequality
measures, we were forced to rely on grouped data. In so doing-and in order
to facilitate comparison, we have categorized dispos&ble income and the four
well-being measures in each country as a froportion of the medién of
disposable income and of therrelevant vwell-being measure. Since the
calduiaticns wefe weighted by persons, these medians are to be understood as
the median disposable income or well—being:of all_persons in the saa.mplge.l3
First we want to examinerthe income distributions, according to the

ineguality parameter rank order of the countries, using different inequality
measﬁres but only one income conceﬁt. Table 5 uses the Atkinson index
(e=0.8,rand e=0.5}, the Gini coefficient, the Theil index and the |
coefficient of variation for unadjusted disposable income (D) to generéte
the rank ordering (RO) of each country by each measure, including medians of

the RO itself.
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{Table 5 here)

According to the Atkinson index {e=0.8), which is very sensitive at the
lowest end of the distribution, D has the highest inequality in the USA,
followed by the Netherlands and Australia. The most equally distributed Ds
are found in Sweden and in Norway. Adapting other inequality measures, the
rank order of the countries remain fairly stable, with twoc exceptions. The-
Gini coefficient shows more (relativg) equality for the Netherlands than the
other measures and the coefficient of variation indicates a very unequal
income distribution for Switzerland. Accordingrto the sensitivity,
characteristics of these indices one can deduce that the distribution of
ipcéme in the Netherlands is relatively equalrin the middle_ranges, compared
torthe lower and higher ranges; and the distribution of income in
Switzerland is very unequal at the top end of the distribution, ccmparéd

-with the middle and lower income.ranges. Of course, because of changes in
the rank order for the Netherlands and Switzerland,-the ranks of the other
countries areralso slightly affected by these measures.

In Table 6 the Lorenz curves for these income distribgtiopsrare
compared. Asrﬁne can see, the majority of the Lorenz curves do intersect.
Theoréticgily, in all cases, where the Lorenz cﬁrves do intersect, one can
make no generalized statement about overall inequaiity with a one
dimensional inequality measure. In_suchicases, additional multidimensional
inequality measures (like decile-analysis or additional tests to determine
exactly where the Lorenz curves intersect) have to be egplbyed to judge
inequality rankings. VBut Table 6 also indicates that many Lorenz curves
only intersecf at the very bottom or the very top end of the distribution.

In such situations one might still want to make conclusive statements using
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TABLE 5:

INEQUALITY MEASURES ({x10600) FCR DISPOSABLE INCOME (D),

WEIGHTED BY PERSONS AND RANK ORDER (RO) FOR EACH MEASURE

, Coefficient
Atkinson Atkinson Gini Theil of Variation Median
COUNTRY > o) 5o (R0) (RO) (RO) ___(RO)
Israel 114 (M 1 (M 292 (6) 142 (T 564 (1) (1)
Germany 106 (8) 66 (8) 280 (8) 134 (8) 556 (8) {8}
UK 128 (6) 78 (6) 303 (4) 153 () 574 {5) (6)
Norway 105 (9} 60 (9) 255 (10) 114 (9} 484 (9} (9)
Sweden 104 (10) 60 (9) 264 (9) 114 (9) 474 (10) (10)
Canada 144 (4) 83 .(3) 306 (3) 157 {4) 569 (6) {4)
Usa 186 (1) 99 (1) 330 {1y 182 (1) 600 (2) (1)
Switzerland 143 (5) 79 (5) 292 (6} 154 (5) 603 (1) {5)
Australia 151 (2) 87 (2) 314 (2) 165 (2) 584 (4) (2)
Netherlands 151 (2) 83 {3) 302 (5) 158 (3) 596 (3) (3)
Source: LIS database
Methed: Each inequality measure was applied to each country's disposable income

(D) to arrive at an inequality score.
ranked from highest (1) to lowest (10).

The scores were multiplied by 1000 and



the gini or the Atkinson measure, especially if ome wants to refer only to
the opposite end of the distribution,.where,the curves do not intersect,
(Table & here)

Next we turn to the effect of the different equivalence scales on
measured inequality. First we look only at the rank ordering of inequality
scores for equivalence adjusted D. Table 7 shows the median ranking of the
adjusted incomes using each of the five different inequality measures for
each adjusted income concept {see methods statement at bottom of Table 7).

{Table 7 here)
The median of these medians is shown in the far right column; Again, we
find a fairly stable picture across countries and rankings. For the USA,
the country with the highest inequality rank and for Sweden, Norway and
Germany, the countries with the lowest inequality rankings, the medians of
the inequality ranks are identical for all five equivalences. The UK has
only. one exception, for unadjusted disposable income, D, where the
inequality is one rank érder lower than for the other income definitions.
Bﬁt we find a much larger variance for Australia and Israel. Israel varies
from rank 7 to rank 2 and Australia from.rank 2 to rank 5. -These extreme
variations are most likely explained by the very large family sizes in
Israel in particular, and,also-inrAustralia. In Israel, the average famiiy
size is more than one person per family higher than in all the other
countries. Becauée of the varying weight attachéd to larger family sizes by
the different equivalences as expreésed by the e pa:améter,_families may be
systematically moved up and down the adjusted distribution according to
family size. The various inequality measures are sensitive to these

adjusted income distributions and hence the very different rankings of
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TABLE 6:
SIZE DISTRIBUTION OF DISPOSABLE INCOME (D)

TEST FOR INTERSECTING LORENZ CURVES:

COQUNTRY ISR 'GER UK NOR SWE CAN USA CH AUS NL
Isragl - - - - - - - - - -
Germany LowW - - - - - - - - -
UK X - - - - - - - -
Notway' LOW X LOW_ - - - - - - -
Sweden LOW LOV X - - - - - -
Canada TOP X X LOW - - - - -
USA X -TOP TOP TOP - - - -
Switzerland X X X X - - -
Australia TOP X TOP LOW LOV L#T TOP X - -
Netherlands X LOW T+L X X T T+L T+*L -
Source: LIS database

Notes: |

X =7Crossing Lorenz curfes in the middle and other ranges.
LOW = Crossing the low ranges of the distribution.

TOP = Crossing the upper ranges of the distribution.

T+L = Crossing the lower and upper ranges of the distribution.



TABLE 7: RANK ORDERINGS (RO) OF MEDIAN DISPOSAQ:LE INCOME (D) AND
CE?DIAN RO-OF THE FIVE INEQUALITY MEASURES APPLIED TC ADJUSTED
DISPCSABLE INCOME USING EACH EQUIVALENCE SCALE

COUNTRY b SUBJ CONS PROG STAT MEDIAN RO
Israel 7 5 3 2 2 ' 3
Germany 8 8 8 8 8 8
Ux 6 | 7 ) 7 | 7 7
Norway 9 _ 9 9 9 9 9
Sweden 10 10 10 10 10 10
Canada 4 4 5 5 5 5
Usa ! 1 1 1 1 1
Switzerland 5 5 6 5 4 _ 5
Australia 2 3 3 | 4 5 3
Netherlands B 2 2 3 3 3

Source: LIS database

Methods: For each country disposable income was adjusted using one of the four
equivalence scales (SUBJ, CONS, PROG, STAT). Next each of the five inequality
measures was used to generate an inequality score for each measure of adjusted
income in each country. Countries were ranked from highest (1} to lowest (10)
and the median rank across the five inequality measures for each adjusted income
measure 1s given in each of the middle four columns of this table. Essentially,
this process repeats the calculations in Table 5 for each adjusted income
concept, and records the median RO for each income concept as in the final column
of Table 5. For instance, the first column in this table is the final column of
Table 5 for unadjusted D. '



inequality scores found in Table 7 for these two countries. The changes in
the rank ordering of these two countries, of courﬁe, affects the rankings of
the other countries. If one leaves Israel and Australia out of the
analysis, one finds a change of the rank orders only for STAT in Canada and
Switzerland; the rest of the ranks stay stable. From this table, we
conclude that equivalence scales have in general no great effect on the rank
order of measured inequality across countries as long as average family size
is not extremely large.

Absolute differences in inequality meaéures ACTOSS eqﬁivalence adjusted
income measures are shown in Table 8 for each inequality index.

(Table 8 here)

For each inequality measure, a score (times 1000} is computed for each
adjusted income concept in each country. Four sets of differences across
inequality scores are shown for each measure. The differences are numhefs
(1) through (4) and are defined in the note to fhe table. Each change
generallyrindicateS'movement from a lower to a higher e value as presented
in the previous section of the paper. For the countrigs vith rather unequél
distributioné of disposable income, inequality decreases from the DPIrtc the
CdNS aﬁd increases from this point on. For the countries with a rather
equal distributioen, inequglity decreases fromrthe DPI to the PROG and
-~ 1increases only between PROG and_StAT, Israel seems again to be an exception
in the sense that its increase in inequality starts between the SUBJ and
. CONS difference. 1In general, the table indicates that with increasing
values of the exponent, e, inequality first décreases, but then increases
again. The first derivative of the iﬁequality neasure is therefore an

increasing function of the e value. In other words, measured differences in
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TABLE 8: INEQUALITY DIFFERENCES ACROSS CQUNTRIES
{EXPRESSED AS MEASURE TO MEASURE DIFFERENCES, SEE NOTE)
USING DIFFERENT INEQUALITY MEASURES AND EQUIVALENT INCOME MEASURES

Atkinson 0.8 Atkinson 0.5
(1) (2) (3) (4 (1 (2 (3 (4
Israel -5 +1 +8 +13 .o =2 +1 +6 +8
Germany -17 -4 -1 +4 -10 -3 -1 +13
UK -17 -5 -5 -0 ]l -1 -3 -3 +1
Norway ~-19 -6 -3 +6 -11 -3 -2 +2
Sweden -25 -8 -6 -0 ~16 -4 -4 o]
Canada -13 -3 -1 +4 -8 -2 0 +3
USA -13 -2 -1 +8 -8 -1 0 +5
Switzerlal =15 -3 +1 +8 -9 -1 +1 +5
Australiaj -14 -3 -3 43 -9 -2 -1 +2
NL -7 =1 +4 +8 - -5 -0 +2  +5
Total -15 -4 -0 +5 -8 -2 0 3
Gini Theil Coefficient of Variation
{1y (2) (3 (& | (1) 2y (3} (4) (L} (2) (3)' (4)
Israel | =1 +4 413 +17 | =2 +3 415 +17 +1 +10 +37 +38
Germany -23 -6 -2 +7 -19 -5 -2 +6 =35 -8 -1 +16
UK -19 -5 -4 +2 -19 -6 -4 +3 -35 =10 -4 +10
Norway -24 -7 -2 +8 =20 -7 -2 46 -43 -15 -5 +22
Sweden -40 -14 -13 +2 -30 -9 -8 . =0 -6 =23 =21 +2
- Canada -15 -2 - +1 +9 ~15 -2 +1 +8 -26 -3 +7 +24
UsSA -15 -2 +2 +9 ~16 -2 +3 +10 =27 -4 +10 +27
Switzerla(-19 -3 +5 +14 -15 ~3 +4 +11 =21 -1 +9 +24
Australia|-17 -4 -1 +6 [-18 -4 -1 +6| =34 - -8 42 +16
HL -11 -5 +5 412 ~10 -1 +5 +10 -23 -4 +8. +22
Total  [-18 =5 41 +9 [-16 =4 +2 48[ -31 -7 +5 +20

Source: LIS database

Note: Differences are based on differences in inequality scores times 1000,
where the differences are:.

(1) DPI-SUBJ {2) SUBJ-CONS (3) CONS-PROG {4) PROG-STAT

Method: For each country this table shows the absolute differences for each of
our five inequality scores (times 1000) between each pair of income measures
given in the note above.



inequality get smaller and smaller with increasing exponent values up to a
zero point (the point where e approaches .5 as seen in equation (3)), and
beyond which the differences tend to increase, indicating greater measured
inequality. However, while this pattern of differences is consistent,
moving right to left within any inequality measure, the magnitude of
differences across both countries and measures varies considerably. We
conclude that as the exponent values implicit in each equivalence scale
(esientially the elasticity of the equivalence scale to family size)

' inciease, differences in measured inequality at fifst decrease and then

increase in a systematic way.*

VI. EQUIVALENCE SCALES AND POVERTY

To shift from a concern with the inequality of the whole income
distribution to an examination of poverty rates and poverty daps, we must
specify a poverty line. As with equivalence scales, definitions of poverty
or low income are highly varied across countries, and we have not undertaken
a systematic survej of the various povert} lines. for the defailed analysis
which follows in Sections VII and VIII we will define poverty lines as equal
to one half of the median adjuéted income (or well-being) measure. But
~first we will explore the sensitivity of poverty rates to the poverty iine
definition itself.

Table 9 pfesents these.medians, anijfor éomparison thrée nations'
| poverty lines all for a family of three persons. vaerty lines are
converted across counfries using OECD purchasing power parities. Note that
there is a wide range in the percentage of a country's median weli-heing

(WB) which these lines represent -- the UK poverty line has a purchasing
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TABLE 9: DISPOSABLE INCOME AND ADJUSTED INCOME MEDIANS FOR FOUR EQUIVALENCE
SCALES AND THREE NATIONAL POVERTY LINES

A. Median Incomes for a Three Person Family:

COUNTRY D SUBJ CONS PROG STAT

Australia 15900 15266 15000 14639 14336
Canada 23300 22505 22271 21592 20953
Germany 34000 33691 33712 33669 33746
- Israel 21700 19346 18564 17384 16542
Netherlands 29400 28559 28514 28363 | 28232
Norway 79500 16332 75444 73560 72123
Sweden 715200 78701 81236 84356 88224
Switzerland 41200 42378 43217 44465 45435
UK 5700 5528 5495 5307 5073
USA - 15600 15135 15000 14639 14557

B. Na:tional Povertv lLinass for Three Perscn Families:!

As Percent of Median
Well-Being (WB)?2

COUNTRY UK USA SWEDEN UK Usi SVEDEN
Australia - b584 6994 9253 37.7 47.3 62.5
Canada 6310 7903 . 10456 28.9 36.2 47.9
Germany 13422 16812 22242 39.8 49.9 66.0
Israel? © na na na na na na
Netherlands 13768 17246 22816 48.5% 60.7 80.3
Norway _ 30137 - 37748 49940 40.5 50.8 67.2
Sweden 31140 39004 - 51601 37.5 47.0 62.2
Switzerland 13942 17463 - 17463 31.8 3g.8 . 39.8
UK 2095 2624 3471 39.2 49.1  65.0
Usi- 4601 5763 7624 31.0 _38.9 ‘51.4

Source: LIS_database

Notes:
1 Poverty lines converted to other currencies using OECD measures of purchasing
power parity. ©SUBJ, CONS, PROG, STAT are ;ll normalized to the income of a three

person'family.

2 Percentage comparisons based on the average of the four median adjusted income
or well-being (WB) measures from panel A above. ' .

3 The OECD has no estimate of purchasing power parity for Israel.



péwer of only 29 percent of the Canadian median but 49 percent of the Dutch
median. The Swedish poverty line is the highest, amounting to 62 percent of
its median well-being. The UK and US poverty lines are similar in that each
marks a point close to 39 percent of the country's median well-being.

(Table 9 here)

To what éxteﬁt do we get a different impression of poverty in these
countries if we use a low relative poverty line like the UK and US lines, a
high one like the Swedish, or one in between? The top panel in Table 10
presents the poverty rate (percent of all persons liviné in families with
iﬁcomes below the poverty line) in each country for poverty lines defined at
40 percent, 50'percent and 60 percent of the medians of disposablg'income
(D) and the four adjusted inconme {or‘well-being) measures, WB. Table 11
indicates the corresponding average poverty gap (differeﬁce between poverty
line and income for poor families) expressed as a percent of the pedian for
each of these same measures of equivalent well-being and poverty.

| (Table 10 here)

He see that in most éountries poverty declines as the equivalence
eiasticity increases. However, equivalence makes much more difference in
some countries than in othefs. At all three poverty line$, us, Israeli and
" Dutch poverty decline very little if at all with increasing size elasticity.
Inrthe other countries the declines are often substantial. Norway's rate
érops most dramaticallf. For all scales and lines the United States has the
highest poverty rate but the country with the lowest rate varies by scale.
and/or poverty line.

The degree of agreement in the ranking of the countries frbm.high to

low in poverty rates hsing these three different lines is different for the
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TABLE 10: PERCENT POOR BY COUNTRY BASED ON DISPOSABLE INCOME (D}
AND ON FOUR EQUIVALENCE SCALE BASED WELL-BEING (WB) MEASURES;
POVERTY LINE EXPRESSED AS A PERCENT OF MEDIAN WB LEVELS

Poverty Line, Poverty Line,
50 Percent Median WB 40 Percent Median WB
CQUNTRY D ~ SUBJ CONS PROG STAT D SUBJ CONS PROG STAT
dustralia 18.0 16.0 14.8 12.3 11.7|12.1 9.9 8.6 6.4 6.6
Canada 17.1 15.0 . 14.4 13.2 12.3(11.7 10.1 9.4 8.1 7.3
Germany 10.5 7.6 6.6 5.2 5.4 6.9 4.3 3.7 2.6 2.4
Israel 13.6 12.0 11.9 12.1 15.5| 8.3 6.9 5.7 5.6 5.1
Netherlands 9.7 7.3 7.2 8.0 8.8 5.5 4.8 4.8 5.1 5.7
Norway 14.3 10.3 8.9 5.1 5.2 5.2 5.9 3.1 2.8 2.8
"Sweden 13.9 7.9 6.5- 5.4 5.3 6.9 4.3 3.5 3.3 3.3
Switzerland 13.6 10.5 9.8 8.5 8.3 8.9 6.3 5.7 4.8 4.7
United Kingdom 17.0 15.2 14.0 11.4 g.1}12.1 10.1 8.8 4.2 3.2
United States 19.7 17.9 '17.8 17.2 17.2]14.5 13.0 12.3 11.4 12.1

———— i o o B e . T b i b A . W A W 7 o ) Ak S T s T

Poverty Line,
60 Percent Median WB

United Kingdom 21.1 719.7 "19.8 18.7
United States 25.9 24.3 23.7 22.6

COUNTRY D SUBJ CONS PROG STAT
Australia 23.1 21.4 20.6 1%.5 17.%
Canada . 22.8 20.7 20.5. 19.0 17.7
Germany 16.3 13.2 12.2 11.3 11.6
Israel 19.9 18.9 18.6 19.8 22.0
Netherlands 15,2 13.1 12.0 12.8 15.1
Norway 19.9 15.7 14.5 11.9 9.0
Sweden 21.3 14.6 12.1 8.9 9.1
- Switzerland 19.0 15.9 15.1 14.2 14.8
8.7

3.6

B

Source: LIS database

Method: Family adjusted income or well-being (WB) normalized to the income of a
three-person family. Next WB is compared to the appropriate poverty line in each
country where the poverty line is defined as a percent of median WB. The
percentage of all persons living in families with WB below the stated cutoff are

considered poor.



different scales. The correlation between rates at the 40 percent and 60
percent lines is .77 for D, rises to .93 for the SUBJ scale, and falls for
CONS to .86, to .65 for PROG and to .53 for STAT. Thus, if one chooses a
equivalence scale to adjust income to well-being which is close to STAT
cross-national comparisons of poverty rates will be quite sensitive to the
choice of poverty line level; if one chooses a scale clﬁser to SUBJ, the
ranking of countries will be about the same at any line between 40 percent
and 60 percent of the median. Hence, both the choice of equivalence scale
and the choice of poverty line may affect rankings across countries.

In the latter (SUBJ) case, we conclude, for any of thése levels_(40 to
60 percent of the poverty line)rthét Sweden, the Netherlands, and Germany
form a low poverty cluster, followed by Norway and Switzerland. Israel will
héye a middling poverty rate; Australia, Canadg and the United Kingdom a
high rate, and the United States the highest rate.

If one chooses an equivalence at the PROG level (which as noted earlier’
is the closest to a consensus equivalence séale for natiqnal poverty lines)
the countries at the extremes are about the same at the 40 percent and the
60 percent lines, but in between the poverty line level makes a great deal
of difference. Australia; Canada, Isréel éqd the UK all have high poverfy
rates at the 60 percent line, but they have quite different rates at the 40
percent line -- the UK is clustered at a low level with the Nethérlandeand
Switzerland, but Australia and Canada have high rates. |

{(Table 11 here) |

Interestingly, avefage poverty gaps are not often greatly affected by

choice of equivalence scale. Eaéh higher poverty line increases the gaplfo;

the people who were already poor at the lower level but also brings in a
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TABLE 11: POVERTY GAP AS PERCENT OF MEDIAN WB, GAP BASED ON
POVERTY LINES EXPRESSED AS VARYING PERCENTAGES OF MEDIAN WB BY COUNTRY FOR
DISPOSABLE INCOME (D) AND FOUR EQUIVALENCE SCALE BASED WELL-BEING (WB} MEASURES

Poverty Line, Poverty Line,
50 percent Median WB 40 percent Median WB
COUNTRY D SUBJ CONS PROG STAT D SUBJ CONS PROG STAT
Australia 18.9 _16.7 16.2 16.4 17.0} 15.4 13.8 14.1 16.4 16.0
Canada 19.¢ 17.8 17.3 16.7 16.9} 15.1 13.7 13.7 13.7 14.6
Germany 17.3 14.9 14.4 14.1 12.5})12.9 11.83 11.6 12.2 11.9
Israel 6.0 13.¢0 12.1 11i.1 9.7} 12.7 8.8 9.1 7.8 9.2
Netherlands = 21.0 24.9 25.6 24.5 23.21}22.9 25.4 25.9 25.1 23.1
Norway 17.4 14.6 13.6 16.9 16.5]14.2 11.5 18.2 16.7 15.8
Sweden 14,0 15,5 16.5 17.5 17.4|12.7 14.7 16.4 15.5 15.1
Switzerland 18.8 17.5 17.3 17.3 17.1|15.7 15.5% 16.0 16.6 16.2
United Kingdom 17.2 14.8 13.6 10.7 11.41}12.0 9.5 7.7 - 8.2 10.1
United States 21,2 20.4 19.9 19.0 19.6117.1 16.1 16.5 16.1 15.4

Poverty Line,
60 percent Median WB

COUNTRY DPI SUBJ CONS PROG STAT
Rustralia 23.% 21.4 20.3 18.8 19.2
Canada 23.0 21.5 21.0 20.2 20.4
Germany 1.2 16.2 15.8 13.8 12.9
Israel 19.5 16.5 16.1 15.1 15.4
Netherlands 21.7 21.4 23.3 23.1 21.2
Norway 21.2 18.1 16.6 14.7 17.4
Sweden. 17.4 16.3 16.9 18.9% 18.1

Switzerland 22.0 19.9 19.4 18.6 17.4
United Kingdem 23.0 20.3 18.2 15.1 12.0
United States 25.1 23.9 23.9 23.4 22.9

Source: LIS Database

Method: Family adjusted income or well-being (WB)} is compared to the appropriate
poverty line in each country where the poverty line is defined as a percent of
median WB. For all families with WB below the stated cut off the differences
between WB and the cut off (poverty gap) is expressed as a percent of the median
WB in each country. This fraction is interpreted as the average poverty gap for
each country. o : :



large group with small poverty gaps since they afe situated between the
lower and higher lines. (For example, the maximum average poverty gap for
persons poor at the 60 percent line and not at the 40 percent is 20
percent.) Hence, poverty gaps react quite differently than do poverty rates

to changing levels of poverty lines and equivalence scales.

VII. EQUIVALENCE AND POVERTY RATES OF DEMOGRAPHIC GROUPS

How do poverty rates for particular groups within nations vary as the
equivalence elasticity changes? Does the composition of the poor in terms of
age, family type, presence of children, change a great deal from one
equivalence scale to another? To simplify the exposition, we explore these -
issues in this section using one poverty line -- 50 percent of the median WB
level.

In order to answer these questions we have analyzed poverty rates in
each country as a function of heads who are elderly versus nonelderly,
families headed by a married couple or a single man or woman, presence of
children, and presence of adults other than head and spouse. That analysis
indicated that-to,understand how'equivalence'elasticities affect the
composition of the poor it is useful to lock at poverty rates for ten
separate groups. (See accompanying diskettes for the percent of cases of
each type in the ten countries.) These groups5 are defined as follows:

A. Head under 60:

Single man

Single woman

Sclo mother with one child

Solo mother with twe or more children
Married couple with no children

Married couple with one child
Married couple with two or more children
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B. Head 60 vears or older:
single man
Single woman
Married couple

In all countries married couples with one or no children are not very
often poor. Equivalence choices make only a small difference in these low
rates, as can be seen.in Table 12. fcr other groups the differences among
countries are greater, ané equivalence choices often have a dramatic effect.

(Table 12 here)

For solo mothers with two children, equivalence scales seem not to have
a2 strong effect, but there are dramatic differeﬁces among countries, with
the US, Canada and Australia having poverty'rates éf fifty percent or nore
for 511 scales, and Germany, Israel, Sweden and Norway having much lower
rafes. |

In the case of solo mﬁthers of one child, both country and equivalence
scale adjusted income measure caﬁ make a big difference. The countries with
the highest rates are the same three (Australia, Canada, U.S.), and their
rates are not greatly affected by the equivalence scale chosen. Sweden's
low'raté,rand Switzerland's middling rate are not much affected by the
scale.. But in Germany, Israel, the Netherlands and thg UK, the rate drops
by forty percent or more as one shifts from the SUBJ to'the_PROG scale.
These changes affect both relative poverty rates {as compared to other
groups) and rank among countries.

The rates for-the.so and over group is, as expected, almost always
higher than for the comparable group under 60, but the scale has a
- considerable efféct for both age groups. The larger the equivalence (or e)

factor, the lower the poverty rate among these single persons {and among
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TABLE 12: PERCENTAGE POOR BY FAMILY TYPE AND COUNTRY
FOR DISPOSABLE INCOKE {D) AND FOUR EQUIVALENCE SCALES BASED
h WELL-BEING (WB} MEASURES

COUNTRY

FAMILY TYPE AND
INCOME CONCEPT AUS CAR _ GER ISR NL __ NOR SWE SVI UX___USA

A. READ LESS THAN 60: -

Single man b 32.8 316.9 1
SUBJ 23.9 27.5 1
CONS 20.6 24.5 1
PROG 16.6 17.4
STAT 11.6 14.6

0 28.8 22.9 32.2 26.3 27.1 136.4
9 19.9% 17.4 21.6 20.0 16.1 26.9
7 16,5 15.2 18.8 18.8 1).6 21.6
1 16.5 10.6 14.9 17.1 10.1 18.1
1 15.5 11.6 12.4 15.4 8.1 15.4

29.2 37.9 48.8
18.5 2.8 1.6

Single D . 42.1 42,0 33.5 40.0 J4.2 51.4 9
1
.8 16.1 19.31 29.4
8
3

2
woman SUBRJ 10.2 31.0 20.5 21.7 21.7 32.4 1
CONS 26.0 26.5 18.1 23.6 17.3 128.8 1

PROG 18.7 13.4 7.6 16.4 15.0 14.7

STAT 14.5 14,7 6.2 8.5 14.8 11.8

11.0 12.8 23.5
10.5 8.7 19.7

Solo mother D 48.8 43.2 18.3 1.8 19.7 30.7 10.) 21.3 6.5 48.1
with one SUBJ 45,2 38.7 15.4 21.1 14.8 22.% 8.4 18.2 32.5 44.6
child CONS 43.9 37.1 13.2 15.8 9.6 21.8 8.0 17.0 130.1 42.9

PROG 42.5 35.2 9.2 5.3 9.7 17.0 §.0 15.7 22.9 39.7
STAT 39.8 33.5 9.3 5.3 5.9 14,3 7.5 15.7 2l.) 37.5

Solo aocther D §1.2 52.2 4.6 2.4 355 1v.2 §.8 13%.1 3.1 5).9
with two sUaJ 64.6 51.8 4.6 19.5 Ml.4 17.7 8.} 22.5 31.9% 57.6
or mste CONS 64.4 52.5 4.6 19.0 33.1 17.2 8.8 22.5 31.9 60.5
children PROG 63.8 55.0 4.5 19.5 239.3 19.8 11.5 27.0 31.7 62.9

STAT 65.3 56.4 4.6 19.5 19.1 21.1 16.0 27.0 31.7 65.5

Married couple D 5.8 6.5 2.5 10.3 6.8 6.6 1.4 3.1 1.8 6.5
with no " sUBJ 4.5 5.1 2.3 4.7 6.3 4.5 3.2 2.3 2.8 5.4
children CONS 3.8 4.6 2.3 4{.8 6.1 4.5 2.9 2.4 2.4 5.0

- PROG 2.7 4.0 2.2 2.9 6.1 4.1 2.6 2.0 1.7 4.2

. STAT 2.3 3.7 2.2 3.7 6.1 1.7 2.3 1.7 1.6 4.0

. Married couple D 6.9 5.6 1.3 5.0 7.1 2, 2.z 1.9 2.8 .1
with one SUBJ 6.7 5.5 1.3 4.3 7.8 2.1 2.7 1.9 2.6 5.7
child CONS 6.5 5.5 1.7 3.4 7.8 1.8 2.8 2.1 2.6 5.7
PROG 6.2 5.1 1.7 2.9 8.5 2.1 .1 2.2 1.9 5.4

STAT 6.1 {.8 2.6 3.7 8.1 1.7 1.8 2.2 1.7 5.1

Married couple D 5,9 6.9 0.7 5.6 36 1.6 1,9 1.5 2.8 &.5
with two susJ 7.5 8.4 1.2 1.0 4.4 2.3 2.7 3.2 4.4 8.2
or more CONS 8.6 9.4 1.4 1.9 5.4 2.7 3.} 4.5 4.7 10.1
children PROG 10.3 12.0 3.4 114 7.4 1.1 4.7 6.3 §.7 3.0

STAT 12.9 13,8 6.5 '18.0 9.8 1.9 6.3 3.5 7.3 15.5

B. HEAD 60 OR OVER: -
Single man D 58.8 57.3 6.4 43.3 34,
SUBJ 53.1 .46.0 25.4 28.1 10.

CONS 47.2 '42.7 22.0 26.7 4

4

4

6 60.7 54.9 57.9 71.8 56.1
0 46.2 28.3 47.1 59.4 48.3
8 3%.0 15.4 40,7 51.3 44.3
8 10.4 6.3 21.5 3J4.1 34.4
8 10.5 1.2 9.9 13.2 26.8

PROG 22.2 26.8 15.6 15.8
STAT 5.1 15.2 11.4 131.3

75.8 65.1 63.9 71.% 61.3
58.4 .21.2 42.7 65.8 52.2

Single woman P 63.% 62.1 58.8 67.3 8
4}
5 45.7 11.6 32.4 61.6 48.2
2
3

43.
SUBJ 54.4 52.9 40.1 52.5 1l.
CONS 50.0 49.5 31.4 48.1 7.
6 7.3 2.2 15.1 41.1 8.1
5

5.6 0.0-11.3 12.9 30.5

PROG 26.1 35.3 17.4 135.0
STAT 5.0 16.2 10.2 130.5

Harried couple D 37.8 24.6 17.1 4.8 5.8 17.6 2.6 10.3 43.0 21.6
SUBJ 27.4 17.9 11.4 29.) 4.2 5.9 1.% 7.4 17.0 17.4
CONS 19.7 14.7 9.9 26.6 4.3 4.3 2.0 7.2 32.9 1s.0
PROG 8.4 10.3 7.9 22.0 4.3 3.1 1.5 6.1 23.8 14.5
STAT 7.1 8.8 6.7 21,3 4.1 2,4 1.5 4.9 13.5 13.5

Source: LIS database
Method: Percentage poor is the poverty rate for persons in each type of faaily with
‘poverty measured at half of the median level of WB using each of the five ¥WB measures



" older married couples). Younger single women generally show a larger
decrease than younger single men.

It seems reasonable to conclude that groups that have a heavy
concentration of UNITS_around half of the median wb are éoing to be most
affected by changes in the equivalence factor. Groups with fewer persons in
this range will not be as much affected. For example, a single woman
earning around 35 percent of median disposable income is likely to be poor
under thé SUBJ scale, but well above poverty under the PROG séale. If there
are many women like her then we will see a lérge'effect of cﬁanging the
equivalence scale from SUBJ to PROG. If there are few single or married men
in that disposable income range, then that group will be much less affected
by a change in equivalence.

For instance, the poverty line for a single person drops by over a
quarter as we move from SUBJ to PROG, and by roughly 40 percent if we move
from SUBJ to STAT. But the scale only affects persons whose disposable
income is ih that range. Those whose income is above or below the higﬁest
~or lowest poverty line for their family will not be move§ igto or out of
poverty by éhoice,of scale.

wg 6bserve that married couples with two or more children are also not
very often poor compared to other.family(types -- the highest figure is 18
percent for Israel using STAT (a re;ult of the large average family size for
this group compared to the two plps families in_other countries). Giveﬁ
these overall low levels of poverty, families with twg of more children do-
show quite differenf rates depending on choice of scale =-- ranging from 8

percent to 16 percent in the Us, or 1.2 percent to 6.5 percent in Germany.
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However, fhe same four countries have the highest poverty rates for this
group regardless of scale.

As.noteﬂ the poverty rate for all of the older groups is quite
sensitive to the choice of scale, as might be expected given their heavier
concentration of disposable incomes under the median. Fﬁr example, 38
percent of the Australian older married couples have incomes under half of
the median D; 27 percent are poor using the SUBJ scale compared to only 8
percent using the PROG scale. The pattern is the same in most of the ofher
countries. Only in Sweden are asrfew as 2 percent of older married couples
poor under any equivalence assumption; but the rates are low for any scale
in Switzerland, Germany, the Netherlands and Norway, as well.

The poverty rate-changes with scale changes are more dramatic for
single older persons since they have lower incomes thén married couples and
their relative position shifts more with scale changes. Roughly sixty
percent or more of older single women have disposable incomes below half the .
median. Whether one cails them poor or not depends on how far below the
median they are (compafe Sweden and the UK in Table 10), and what scale is
used. In the UK, poverty rates for this group fall from §6 percent with the
SUBJ scale to 41 percent;with,PROG and only 13 percgntrwith STAT —- in the
Sweden only 21 percent are poor even using SUBJ, and this falls to 3 peréent

’ ’ !
under PROG and 2 percent under STAT. Norway and the other continental
European countries ﬁhare the Swedish pattern at higher elasticities. The
US, along with Australia, Canada and Israel share the UK pattern, although-

in the United States and Israel older women's poverty stays high (over 30

percent) even under STAT.
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We conclude that the distribution of family types around the level of
the poverty line, whether for different poverty lines using the same
equivalence based WB measure, or for the same poverty line using different
equivalence based WB measures, is crucial to determining the sensitivity of.
the poverty rate to both choice of poverty line and WB measure. Because a.
comparison of point estimates of poverty rates a&rosé countries for any one
group, and especially for several groups, is sensitive to both the level of
the poverty line and the equivalence scale which adjusts for family si;e
differences, authors (and consumers) shouldrbe careful to note the
sensitivity of their estimates, and the policy implications which they

generate, to choice of poverty line and scale.

VIII. EQUIVALENCE AND TAE COMPOSITION OF TEE FPOOR

Ve have seen the complex ways in which equivalence scales affect the
rates of poverfy across different demographic groups. The factors producing
‘these differences in interaction with the shére of each of these groups in
the total-population aléo play a role in-the total poverty rate for each
country detailed in Tablé.lo. A third perspective on the interrelation of
demographic group size, disposable income distrihﬁtioﬂ and equivalencg scale
adjustments asks the question: How does.-the choiée of equivalence scale
affect the relative proportion of the poor who come from each of these
groups? Is it the case ﬁhat we see poverty as more of a problem of the
elderly under one scale than other, for example? Table 13 gives the
percentage.distribution of the poor (WB less than half the median) in these

demographic groups according to each scale.

(Table 13 here)
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COUNTRY
GER___ ISR _ NL HOR__ SWE  SWI UK Usa

CAN

AUS
10.5

PERCENTAGE OF THE POOR IN EACH FAMILY TYPE BY COUNTRY FOR DISPOSABLE
SUBJ 12.4
CONS 1.4
PROG 16.2
STAT 17.3

INCOME (D) AND FOUR EQUIVALENCE SCALE BASED WELL-BEING (W) MEASURES
D

TABLE 13:

HEAD UNDER 60
with two or
nore
children
with no
children

FAKILY TYPE AND
INCONE CONCEPT

Single man

A.
Married couple

Single woman
Solo mother
Solo mother
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Because of their overall population wéight {see diskettes) the two
groups that shift the most in their share of the poor under different
equivalence assumptions are older persons and married couples with two or
more children.

Taking all three oldér groups together, we find sharp declines in their
share of the poof as the equivalence factor-increases. In.Norway, for
example, 61 percent of those with disposable incomes under_half of the |
median are older people. They are 55 percent of the poor with the SUBJ
scale, 23 percent with PROG and only 18 percent with STAT. In Australia
older people are 37 percent of the poor under SUBJ, 19 percent under PROG
and ¢ percent under STAT. Using SUBJ or CONS_tHe old compose a ﬁajority of
the poor in Germany, Israel, Norway, the UX and the USA, but with PﬁOG this
is the case only in Germany and the Uk.

Families of a couple and two or more children show the opposite effect.
They are a much smaller proportion of the poor under SUBJ and CONS than
under PﬁOG or STAT. However,-only in Israel do they ever COnstitute'as many
as half of the poor. Under PROG théy are as many as a quarter of the poor
in most of the other countries, declining to 20 percent ianermany. Under
SUBJ theée families represent around a-tenth or less qf the poor in half of
the countries, and more than a quarter in only one. Married couples with
fewer children are a small proportion of the peor in all countries but the
Netherlands, and their share does not changé much under different scales.

The poverty of solo mothers and their children is a subject of much.
policy discuSsibn in all of these countries {Hauser and Fischer f1988]).
But, as a share of the poor they do not, at 1eést as of the turn of the

decade, loom very large outside of the United States. Just as in most
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countries their poverty rates do not change much with changing eqﬁivalences,
their share of the poor does not change much either, although in most
countries it is higher for scales in the PROG and STAT range.

Siﬁgle nonelderly are a considerable proportion of the poor in Sweden
and Switzerland, and represent around a fifth of the foor for all scales in
Norway. In Israel and the UK they are not an important factor. For the
other countries this group represents close to a fifth of the poor under the
SUBJ scale-bﬁt smaller proportions for the PROG and STAT scales.

In sum, low equivalence fac;ors tend to portray a poverty populatioﬁ as
primarily composed of older ﬁeople and single younger_paople -- these are
the most heavily over-represented groups and they are relatively large.
Under SUﬁJ all but the US and the Netherlands drav a majority of their poor
from these groups -- rising to three guarfers or more in Germany, Norway,
Sweden, Switzerland and the UK. Higher values of the equivalence factor,
.which make larger adjustments in needs for increasing family size, shift the
focus away from the old and to families with two or more children. But,
only in countries with relatively higher poverty rates do such families
constitute a near or actual majority of the poor under PROG or STAT. But
still, this analysis indicates that for those interested in cross-national
aspects of the "generatlonal equlty" debate {Preston [1984]; Smeeding,
Torrey, and Rein {1988]) as it is reflected in concentrations of old versus
children in poverty, careful attention need béﬁpaid to choice of equivalence

factor.
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VIII.. CONCLUSIONS

The LIS database offers researchers-exciting new possibilities for
international coaparisons based on household income microdata. Along with
the flexibility afforded by microdata come important choices ofrperspective:
definition of income accounting units, income measure, and particularly
germane for our purposes, definition of equivalence scales to adjust fanily
incomes for diﬁferences in need which vary systematically by family size and
composition. <Choice of income accounting units and income measuresrhave °
been carefully discussed in this journal (e.g., Danziger and Taussig {197%]1)
and elsewhere for some time, with either the family (the unit used in this
paper)-ér the household emerging as the most defensible unit for measuring
inequality and poverty, and with disposable (after tax and transfer) money
income emerging as the most theoretically satisfying annual income measure
for these same purpcses. However, choice of equivalence scales has not
before been subject to such careful scrutiny. While no clearcutr"winner" or
theoretically moét satisfying_equivalen;e scale has yet emerged, the range
of potential equivalences that can and are being uged to adjust incqmes for
size and ;elated differences in needs span a wide spectrum (Téble 2). The
purpose of this paper has been to choose four prototypical scales from the
available set, to classify them according to their eiasticity with respect
to iog of family size, and to test the sgnsitivity of various income
‘inequality and poverty measures to chdicé of equivalence scale using the LIS
database. | |

The results of our anlaysis may surprise some, but no£-others, the

authors included. Choice of equivalence scale can systematically effect

comparative absolute and relative levels and rankings of countries (or
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groups within countries) with respect to measured inequality and poverty.
Because of these sensitivities, one must carefully consider summary
statements and policy implications derived from cross-national comparisons
of poverty and/or inequality. Thanks to LIS, the range of cross-national
differences attributable to basic country-speéific differences in income
measures and definitions and choice of income accounting units has narrowed
considerably. But in so doing, the sensitivity of comparative cross-
national income and poverty research to choice of equivalence scales which
was not clearly evidenﬁ in earlier studieé has now come to the fore. -
Clearly, fhere is a great deal of room for continued discussion and research
on these issues, and we urge others to joinm us in expioring these
sensitivities. A good place to begin is the diskettes included with this
article. Those wishing to further explorerthis phenomenen and other related

issues using the LIS dataset should contact the authors.
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FOOTNOTES

All statistical results reported in this article are based on calculations
weighted by persons in the family. For more on person vs. household
weighting, see Danziger and Taussig ([1979]. This paper is based on a family
income definition which includes all persons related by blood, marriage or
adoption who share the same living arrangements. While small differences in
this definition are found in the Scandinavian countries ({Norway, Sweden),
they are not large enough to influence the results of this paper,.

We can also note that the correlation of any variable (X) with a well-being
measure can be calculated once one knows the variance of the variable and
its covariances (cv) with income (D} and size (S)}. The covariance of X with
a well-being measure is:

" cvEW = cvXD - (e} cv(XS)

Each of the five variables was transformed as a percent of the relevant
median.  All negative values were recoded to -1; values higher than 800% of
the median were recoded to 800. These transformed variables were used for
the analysis of inequality measures reported in this section. For the
analysis of poverty lines, rates and gaps reported in the following sections
the variables were recoded into the following 22 categories: (1) low thru
10; (2) 10 thru 20; (3) 20 thru 30; (4) 30 thru 35; (5) 35 thru 40; (8) 40
thru 45; (7) 45 thru 50; (8) 50 thru 55; (9) 55 thru 60; (10} 6C thru &5;
{11) 65 thru 70; (12) 70 thru 80; (13) 8Q thru 90; (14) 90 thru 100; (15)
100 thrw 110; (16} 110 thru 120; (17) 120 thru 130; (18) 130 thru 150; (19)
150 thru 200: (20) 200 thru 300; (21) 300 thru 500; (22) 500 thru highest
(800). The results of this grouping bas to change the measured gini only
slightly (see Appendix Table 1}. Only in Germany (and to a lesser extent,
in Switzerland) does one find a dramatic decrease ¢f the gini coefficient
through ‘the grouping. This is probably caused by some very high incomes in
the original distribution which were reduced by our highest value grouping
limit of 800. This same grouping procedure was used to generate the e
values in Table 2. .

As mentioned above, if Lorenz curves do intersect, inferences about changing
patterns derived from inequality measures can be contradictory. The
intersections for the distributions in Table 8 can be seen in Appendix Table
2. About half of all Lorenz curves do intersect. Still there are by far
less intersections . than were found in the country comparison for disposable
income (Table 7). The intersections here are in general also much smaller;
the Lorenz curves are more parallel in this case. But still in all cases
where the Lorenz curves do intersect, one can make no statements about
directional changes in inequality with a single value inequality measurement
index. Multidimenrsional inequality measures like decile analyses have to be
used where the Lorenz curves intersect.

In defining these groups we have taken account of the presence of children
only for families with heads under 60 -- a few of those in the 60 and. over
groups will also be parents or grandparents of children (under age 18)

living in the same unit.



APPENDIX TABLE 1: DIFFERENCES IN GINIS THROUGHOUT GROUPING OF DATA

- GINT WITHOUT GROUPING GROUPED GINT
Israel _ 291 , 292
Germany 324 : 280
UK _ 299 303
Norway 262 255
Sweden 267 264
Canada ' 3os 306
USA . 329 330
Switzerland 306 292
Australia 312 314
Netherlands 301 302

Source: LIS database -

Method: Grouped gini coefficients based on the transformatlon explalned
in Footnote 3 are .compared to ginis calculated u51ng ‘individual ungrouped
famlly 1ncome data.

APPENDIX TABLE 2: TEST FOR CROSSING LORENZ CURVES IN TABLE 8

DPI-SUBJ SUBJ-CCNS CONS-PROG PROG-STAT

Israel X Y X . - X . . .
Germany TOP T TOP . X . Low ..

UK . . . . TOP . X .
Norway . . . . X . X

Sweden . .- . . . X .
Canada .- . . . X Y - .
USA . - TOP - £ Y . .
Switzerland TOP . TOP . X . Lovw
Australis . . . . X Y . .
Netherlands . - LOW . . . . .

X = Crossing Lorenz curves N

TOP = Crossing Lorenz curves at the very top end of the distribution
LOV = Crossing Lorenz curves at the very low end of the distribution
¥ = Contradictory statements of inequality measures

Source: LIS database
Method: See Table 8 and discussion thereof
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