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1 Introduction 

Researchers and the public are eager to know about the distribution of living standards in a 

society. Living standard of the household’s members is determined by the material comfort 

derived from available goods and services. Economists consider the income distribution as a 

close proxy for the distribution of living standard. When heterogeneous household types are 

involved, two complications emerge. First, different household types have different needs, 

meaning that members of differently sized/structured households with the same household 

income may attain different living standards. To obtain a measure that reflects differences in 

living standards across household types, household incomes must then be adjusted for 

differences in needs. Second, for reasons concerning possible violations of axiomatic 

properties of inequality measures, household size heterogeneity also raises the issue of an 

adequate household weighting when the distribution of living standards is derived. For a 

rigorous analysis regarding the possibility of such violations of axiomatic principles in 

inequality measurement, see, for example, Ebert and Moyes (2003). 

A broad consensus exists concerning the differences-in-needs adjustment procedure. Usually, 

household incomes are deflated by so-called equivalence scales (see, for a thorough 

discussion, Schröder 2009). Equivalence scales are measures of intra-household sharing 

potential and differences in family members’ needs (i.e., of adults vs. children). Normalizing 

the equivalence scale of a childless one-adult household (the reference type) to a value of one, 

an equivalence scale gives the percentage change in household income required to maintain 

the household’s living standard as household members are added. Accordingly, equivalence 

scales measure household-size economies. Dividing household income by equivalence scale 

gives the needs-adjusted equivalent income of the household. 

Concerning the household-weighting procedure, the traditional approach in inequality 

measurement is a weighting of households by household size.1 As an example, when the Theil 

index is derived from a distribution of needs-adjusted equivalent incomes, a one-member 

household is weighted by one and a four-member household by four. Size weighting 

accommodates the principle of normative individualism: any person is considered as 

important as any other and is assigned the same weight. Therefore, the size-weighted 

equivalent-income distribution depicts differences in living standards among individuals. 

                                                 
1 Weighting by size, for example, is recommended by the World Institute for Development Economics and 
Research (undated) and also by the Luxembourg Income Study (2009). 
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Although size weighting seems straightforward and intuitive, there is a lively debate going on. 

One argues about its foundation in the context of inequality, poverty, redistribution and 

horizontal equity analyses (see, for example, Vickrey 1947, Bruno and Habib 1976, Pyatt 

1990, Bottiroli Civardi and Martinetti Chiappero 1995, Cowell 2000, and Lambert 2004). 

Particularly, some authors advocate a weighting of households by needs, i.e. by households’ 

equivalence scales.2 The so derived needs-weighted equivalent-income distribution depicts 

differences in living standards of equivalent adults. The specific characteristic of a needs 

weighted distribution is that income transfers between households leave the aggregate 

equivalent income unaltered. This property is violated if units are size-weighted and income 

transfers involve heterogeneous household types. Consider the following household income 

distributions: 

 

Income 
Number of 
household 
members 

Equivalence 
scale 

1 1 1 
3 3 2 

 

In this example, total equivalent income amounts to    1 1 1 3 2 2 4     in case of needs 

weighting, as opposed to    1 1 1 3 2 3 5.5     when households are weighted by size. Now, 

let there be a transfer of 0.3 income units from the three-member to the one-member 

household. The transfer leaves total equivalent income unaffected when households needs are 

weighted:    1 1.3 1 2.7 2 2 4    . On the contrary, size weighting indicates a reduction in 

total equivalent income:    1 1.3 1 2.7 2 3 5.4     as opposed to 5.5 before the transfer. The 

reduction in total equivalent income results from the fact that the one-member household has 

no economies of household size and is thus a rather inefficient vehicle for converting income 

into equivalent income units.3 Characterizations of size and needs weighted distributions can 

be found in the theoretical works of Ebert (1999, 2004), Ebert and Moyes (2003), and 

Shorrocks (2004). 

As outlined above, axiomatic works have explored the impact of needs vs. size weighting on 

distributional measures, yet the quantitative effects on actual income is still unknown. The 

present work provides for the first time a systematic sensitivity analysis of cross-country 

                                                 
2 Or by a factor that is proportional to an equivalence scale. 
3 Size weighted total equivalent income increases when income is redistributed from the less efficient (one-
member) to the more efficient (multi-member) household unit. 
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inequality rankings to weighting schemes. Moreover, we provide a framework to isolate the 

channels that make needs- and size-weighting distributions and derived inequality measures 

and country rankings different.  

More precisely, the problem we are concerned with is the role of weighting schemes in 

ranking personal-income inequality across countries. Our first contribution is to provide a 

systematic sensitivity analysis of country inequality rankings to weighting schemes. In 

particular, we want to answer questions of the following type: “For a given inequality index 

and equivalence scale, do positions of the United States and France in inequality rankings 

differ when households are weighted by needs rather than size?” The sensitivity of country 

rankings to weighting procedure is scrutinized for different inequality indices at all admissible 

of household-size economies. Rankings are derived from a set of 20 countries from the 

Luxembourg Income Study, and bootstrapping techniques are applied to testing for 

significance of the results.  

Indeed, country inequality rankings turn out to be sensitive to the choice of weighting 

schemes. Apart from very low levels of household-size economies, Kendall’s tau is always 

significantly different from 1, indicating that the correlation of size and needs weighted 

country inequality rankings is not perfect. Moreover, the correlation tends to become weaker 

with the presumed level of household size economies. 

Our second contribution is the identification of the mechanics underlying the differences in 

rankings obtained from size and needs weighted distributions. An inequality decomposition 

by household types serves as the technical workhorse. The decomposition expresses overall 

inequality as the sum of inequality within and between population subgroups (household 

types). Both the within-group and the between-group component are sensitive to weighting 

schemes. We show that the quantitative effect hinges on the interplay of household-type 

specific inequality levels (and differences in the levels across household types), household-

type specific mean incomes, and the relative frequencies of households of specific types. All 

these factors are country-specific. Consequently, switching from one weighting scheme to 

another may well affect measured inequality differently in one country compared to another, 

with implications for the positions of the countries in inequality rankings. 

Here is a roadmap to our paper. Section 2 gives a brief introduction into the equivalence scale 

literature, hereby focusing on the technical challenges regarding the identification of 

equivalence scales. Section 3 introduces the database. Section 4 introduces the applied 

inequality indices, the bootstrap method, and the inequality decomposition by population 

subgroups. Section 5 summarizes our findings concerning the sensitivity of country rankings 
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to weighting procedure. Section 6 explores the underlying mechanisms by means of 

inequality decomposition. Section 7 concludes the paper. 

 

2 Equivalence scales 

When households differ in size and needs, a needs adjustment of incomes (or expenditures) is 

necessary to yield comparable figures in terms of material living standard. Equivalence scales 

are assessed as an adequate instrument of adjustment. Yet, little consensus exists regarding 

the appropriate strategy of identification of equivalence scale and thus the ‘true’ equivalence 

scale. Again, the choice of the equivalence scale is not innocuous for distributional measures 

(see, for example, Aaberge and Melby 1998, Coulter et al. 1992, and many follow-up studies). 

In the following, we give a brief introduction into the literature on equivalence scales, hereby 

focusing on the general ideas and related technical difficulties, and motivate the choice of the 

equivalence scale applied in the current study. Hereby, we closely follow Schröder (2009). 

Basically, two streams of research on the estimation of equivalence scales can be 

distinguished, each having particular weaknesses and strength. The econometric approach 

derives equivalence scales indirectly form revealed-preference data (household expenditure 

and time-use data); another approach relies on stated-preferences from surveys and quantifies 

equivalence scales directly. 

The indirect econometric approach is based on models of household behavior. Since Engel’s 

pioneering work (1857, 1895), a vast literature has emerged that aims for uncovering 

equivalence scales from family expenditure (and sometimes time-use data), relying on the 

axiom of revealed preference. Essentially, this means that a family’s preferences can be 

revealed by its demand patterns, and equivalence scales can be uncovered through estimates 

of household cost functions. Various factors make the indirect approach challenging. 

Particularly, the information4 that is required for an assumption-free estimation is not 

available in existing data bases (Browning 1992: 1470). As a result, estimates of equivalence 

scales depend critically upon assumptions of exogeneity, within-household sharing, and 

household production techniques. 

The central idea of the econometric approaches is the quantification of equivalence scales 

through household cost functions built on estimates of consumer demand systems.5 The 

equivalence scale of household type h  relative to type r  is    rhh
r zupCzupCES ,,,, , 

                                                 
4 The required information includes expenditures and time use together with the quantity/quality of domestic 
production and the intra-family allocation. 
5 See Blundell and Lewbel (1991), Browning (1992), Nelson (1993), Dickens et al. (1993), Pashardes (1995) for 
reviews of related literatures. 
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where  zupCC ,,  is the household cost function, i.e. the minimum expenditures required 

for a household with socio-demographics characteristics z to attain utility level u  given a 

price vector p . The cost function  zupC ,,  is ‘conditional’ (see Pollak 1989) on the family 

having the characteristics z .  

Persuasive as the econometric approach sounds, it is challenged by the fact that household 

utility cannot be observed directly. Accordingly, household cost and Hicksian demands are 

unobservable as well. Instead, only Marshallian demands can be observed. The crucial 

complication is that Marshallian demands derived from  zupC ,,  and   zzupC ,,,  are 

identical for any function  zu,  which is strictly monotonically increasing in household 

utility, together with the fact that the derivation of equivalence scales requires welfare 

comparisons involving different household types. Demand data, however, only reveal the 

shape and ranking of indifference curves, but not the associated utility levels. This is the so-

called under-identification problem.  

If no further information is available, to assess equivalence scales additional assumptions on 

the  - z nexus are required. Maybe the most well-known identification assumption is the 

‘independence of base’ (Lewbel 1989) or ‘equivalence scale exactness’ assumption 

(Blackorby and Donaldson 1993). It assumes cost functions across family types to be 

proportional with respect to reference income, giving equivalence scales which are, by 

definition, independent from income. More general functional forms for identification have 

been suggested by Donaldson and Pendakur (2004, 2006), allowing equivalence scales to be 

income dependent. Further, identification issues (simultaneity of demand and supply 

equations, estimation of equivalence scales without price variation, interpersonal 

comparability, ordinality and cardinality of household utilities) are summarized in Lewbel 

(1997) and Slesnick (1998). Another question relates to the way family demographics are 

modeled in Marshallian demand functions (for further details see Lewbel 1997:  185ff.).  

In sum, despite all advances being made since the early studies of Engel, one crucial problem 

remains: the (general) equivalence scale cannot be derived from demand data alone without 

further assumptions (see Muellbauer 1980).  It may be for this reason that survey approaches 

have been suggested which attempt to derive equivalence scales directly from peoples’ 

assessments concerning the relationship between income, household type and economic well-

being.  

The central idea behind the survey approach is that, every day, people make decisions 

considering intra-household sharing potentials and differences in needs, and, hence, should be 

experienced enough to assess equivalence scales. Since the pioneering works by van Praag 
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(1971) and Kapteyn and van Praag (1976), survey approaches have been implemented by 

several authors including Colasanto et al. (1984), Danziger et al. (1984), Ferrer-i-Carbonell 

(2005), and Koulovatianos et al. (2005, 2009).6  

For the survey approach to be effective, it must be ensured that respondents understand the 

survey questions sufficiently well, so that responses are not biased as a result of cognitive 

problems. However, several response phenomena potentially limit the information content of 

survey data.7 Moreover, measuring in terms of ‘well-being’ can make estimates sensitive to 

minor life events (see, for example, Schwarz and Strack 1999:  62).8  

Maybe for the weaknesses of the direct and indirect approaches, institutions have suggested or 

apply ‘rules of thumb’ equivalence scales, relying on the assessments of experts. Examples 

include the OECD modified equivalence scale, the square root scale and its generalization, the 

Buhmann et al. (1988) scale, ( , ) ( )i iES n n   , where in  denotes the number of household 

members living in household unit i , and 10   is the ‘equivalence-scale elasticity’.  

Although more elaborate equivalence scales exist, we have chosen the Buhmann et al. 

equivalence scale in the empirical part of the paper for three reasons. First, it is simple but 

flexible enough to systematically scrutinize the sensitivity of country rankings to the supposed 

level of household-size economies, as captured by  . This is particularly useful for our 

purposes as needs and size weighting are equivalent procedures when   is one. Second, the 

scale is independent of base, and thus fits in the axiomatic framework of Ebert and Moyes 

(2003) that motivated our empirical analysis. One key result of Ebert and Moyes (2003) is 

that ‘reference independence’ is violated once income-dependent equivalence scales are 

considered. Reference independence requires that “other things equal, the ranking of 

situations does not depend on the particular chosen reference type” (Ebert and Moyes 2003:  

328).9 

 

3 Database and data preparation 

Our empirical examination is based on Luxembourg Income Study (LIS) data. For 30 

countries and several years, the LIS provides representative micro-level information on 

                                                 
6 See also van den Bosch (2001) for an excellent in-depth review of the literature. 
7 Such phenomena include: social desirability of responses, sample-selection bias, lack of attitude concerning the 
research question, anchoring effects, etc. (see Tanur 1992 or Sudman et al. 1996 for reviews). 
8 For an overview of hurdles related to survey techniques and a conservative assessment of the information 
content of survey data see Bertrand and Mullainathan (2001). 
9 With an income dependent equivalence scale, country rankings may hinge upon the selection of the reference 
type (a 1-member household in our case). This would have urged us to perform our analysis for nine different 
reference-household types. 
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private households’ incomes and demographic characteristics (e.g., number, age and gender of 

each family member). To keep the empirical analysis tractable, we consider 20 countries (the 

United States and 19 European countries) from a single cross section.10 Additionally, the 

analysis is restricted to data from nine household types: one- and two-adult households with 

zero up to three children, and childless three-adult households.11 Tables A1 and A2 in the 

Appendix provide the country codes and several non-weighted country-specific 

characteristics.12 

Our computations rely on the LIS variable ‘household disposable income’. Household 

disposable income is harmonized across countries, covers labor earnings, property income, 

and government transfers in cash minus income and payroll taxes.13 It is denoted in local 

currencies. We have removed household observations with missing information or with 

negative values of disposable income. Moreover, to avoid outlier-driven biases of inequality 

estimates, we have trimmed the data following standard conventions: the one percent 

observations with the highest and with the lowest incomes have been discarded. 

As mentioned in Section 2, we apply the parametric equivalence scale suggested in Buhmann 

et al. (1988), ( , ) ( )i iES n n   , where in  denotes the number of household members living in 

household unit i  to derive equivalent income from household disposable income. 

Accordingly, equivalent income is    , , ,d d
i i i i iy y n y ES n   where d

iy  denotes household 

i ’s disposable income.  

In the empirical examination, country rankings will be provided for the whole range of 

household-size economies, i.e. for any level of   from zero to one.  Concerning the level of 

household size economies, two extreme cases can be considered. If 0  , equivalent income 

and disposable income are the same for all household types since ( ,0) 1iES n i  . Due to 

perfect household-size economies, ‘ n  household members live as cheap as one’ and the same 

weight – irrespective of household size – is assigned to all household units in the needs 

weighted distribution. If 1  , household-size economies cannot be achieved and ‘one n -

member household lives as cheap as n  one-member households.’ In this special case, size and 

needs weighting assign identical household weights as ( ,1)i iES n n i  .  

                                                 
10 The underlying LIS datasets from years 1999/2000 are surveyed in Table A1 in the Appendix. 
11 We use the LIS variables ‘d4’ and ‘d27’ to distinguish adults from children, where ‘d27’ gives the number of 
household members of age below 18 and ‘d4’ denotes the total number of household members. 
12 We provide the non-weighted number of observations to give the reader a clear picture of the actual numbers 
of observations provided by LIS. Of course, all calculations are conducted on the basis of weighted distributions. 
13 For the exact definition of disposable household income see Luxembourg Income Study (2006), and for its 
cross-country comparability Burkhauser et al. (1996) and references therein. 
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4 Measurement concepts 

4.1 Inequality indices, country rankings and rank correlation 

We measure inequality with indices from the generalized entropy class,  GE a , derived from 

the analogy between income distribution and information theory. The parameter a  determines 

the sensitivity of  GE a  with respect to changes at the top of the income distribution. The 

larger is a , the more sensitive is  GE a . For 0a   we have the mean logarithmic deviation; 

for 1a  , we have the Theil coefficient; and for 2a   we have half the square of the 

coefficient of variation. 

Consider a population of 1,...,i I  households with equivalent incomes  , ,d
i i iy y n  . Each 

observation i  is assigned a weight t
iw  with  ,t S N , where S  denotes size and N needs 

weighting. In case of S -weighting, a household’s weight is 
1

I
S
i i i i i

i

w n f n f


 
   

 
 , with if  

denoting the LIS frequency weight. In case of N -weighting, the weight is 

   
1

, ,
I

N
i i i i i

i

w ES n f ES n f 


 
   

 
 . The Generalized Entropy class of inequality indices 

is given by 

 

 

   
 
 1

, ,1
; , 1 , 0,1

1 ,

                    


a
dI

i i it
i

i

y y n
GE a t w a

a a t




 
 (1a)

 
   

 
 
 1

, , , ,
1; , log

, ,

 
   
 
 


d dI

i i i i i it
i

i

y y n y y n
GE t w

t t

 


   
 (1b)

 
   

 1

,
0; , log

, ,

 
  
 
 


I

t
i d

i i i i

t
GE t w

y y n

 



, (1c)

 

where  
1 1

,
I I

t t
i i i

i i

t y w w 
 

 
  
 
   denotes mean equivalent income – per individual in case 

of size weighting and per equivalent adult in case of needs weighting.  

Ordering all the countries in decreasing order of  ; ,GE a t   gives the country inequality 

ranking for a specific a , a specific weighting procedure t  and a specific level household-size 

economies  . With  ; ,lr a t   we denote the rank of country 1,...,l L . For a given a  and 

, we assess the strength of the relationship between the S - and N -weighted country 
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inequality ranking by means of Kendall’s tau,  . Kendall’s tau, like the Spearman rank 

correlation, is carried out on the ranks of data. Particularly, it is determined by the probability 

of observing concordant and discordant rank-pairs. 

For pairs of ranks     ; , , ; ,l lr a S r a N   and     ; , , ; ,m mr a S r a N   of countries l m  

define them as concordant if          ; , ; , ; , ; , 0l m l mr a S r a S r a N r a N       , and 

discordant if the product is negative.14 Let  ;P a   and  ;Q a   denote the number of 

concordant respectively discordant pairs, then 

 

 
     

 
; , ; ,

; .
1 2




 
P a t Q a t

a
L L

 
   (2)

 

Kendall’s tau takes values between -1 and +1, with a positive (negative) value indicating that 

ranks obtained from S - and N -weighted distributions are positively (negatively) correlated. 

For 1  , the positive correlation is perfect, i.e. S - and N -weighted ranks of all countries 

coincide. 

 

4.2 Inequality decomposition 

To understand the mechanics underlying the differences in size and needs weighted country 

inequality rankings, i.e. 1  , we conduct an inequality decomposition by household types. 

Suppose there is an exhaustive partition of the population into mutually-exclusive subgroups 

1,...,k K . The basic idea is to express overall inequality as a function of inequality within 

and between population subgroups. We partition the population into nine subgroups, 

distinguished by household composition. 

Decomposability of an inequality index implies a coherent relationship between inequality in 

the whole population and inequality in its constituent mutually exclusive subgroups. An index 

is additively decomposable if it can be written as a weighted sum of the within-subgroup 

inequality indices plus a between-subgroup term based on mean equivalent incomes and 

subgroup sizes. Indices of the generalized-entropy family are additively decomposable and 

can be written as 

 

      ; , ; , ; , GE a t GEW a t GEB a t   , (3)

 

                                                 
14 In the technical description we assume that ties in the country ranking do not exist. 
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where GEW  is within-group inequality, and GEB  is between-group inequality. Within-group 

inequality is defined as 

 

 
   

1

; , , 0 ,1


 
    

 


atK
t k
k kt

k

GEW a t q GE a a



 (4a)

 
   

1

1; , 1


  
tK

t k
k kt

k

GEW t q GE



 (4b)

 
   

1

0; , 0


 
K

t
k k

k

GEW t q GE . (4c)

 

The expression t
kq  in equations (4a) to (4c) denotes the population share living in household 

type k . Depending on the chosen weighting procedure, the population share of type- k  

households equals 

 

 

1

1 1



 






K

k

k

K

k

k

I
S
i

iS
k IK

S
i

k i

w

q

w

 (5a)

 

 
 

 
1

1 1

,

 






K

k

k

K

k

k

I
N
i

iN
k IK

N
i

k i

w

q

w





 (5b)

 

where kI  denotes the (non-weighted) number of household observations of type k . S -

weighted population shares are constant and do not depend on household-size economies  . 

On the opposite, N -weighted population shares are dependent on  : The higher is  , the 

lower is the population share of the larger households relative to the smaller. 

The expression t t
k    in (4a) and (4b) is the ratio of average equivalent income of type k  

households relative to the population-wide mean with 

 

  
1

1

, ,





 





K

k k k k

k

K

k

k

I
d

i i i i
iS N

k k I

i
i

f y y n

f


    (6a)

 

1

.


 
K

t t t
k k

k

q   (6b)
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Average equivalent income of type k  households is the same for both weighting schemes, 

whereas average equivalent income across households depends on the weighting scheme via 

the population shares. 

The last expression in (4a) to (4c),  kGE a , describes inequality in subgroup k . It is 

calculated as if the subgroup k  were a separate population. Due to the fact that all households 

of a particular subgroup are homogeneous with respect to size,  kGE a  is the same for both 

types of weighting. 

The between-group inequality component, GEB , is defined as 

 

 
    1

1
; , 1 , 0,1

1 

                 


a
K

t k
k t

k

GEB a t q a
a a




  (7a)

 
 

1

1; , ln


   
     

   


K
t k k
k t t

k

GEB t q
 
 

  (7b)

 
 

1

0; , ln .


 
   

 


tK
t
k

k k

GEB t q


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The between-group inequality from the size weighted distribution differs from the needs 

weighted as a result of differences in weighted average equivalent incomes, S  and N , and 

household type-specific population weights t
kq . In the empirical part of the paper, the results 

from the decomposition will serve as a vehicle for explaining the sensitivity of bilateral 

country inequality rankings to weighting procedure. 

 

4.3 Bootstrap inference 

To test the statistical significance of our results, we have implemented a bootstrap approach 

following the theoretical framework outlined in Biewen (2002). In a first step, we create a 

pooled database from the selected set of 20 countries. From the pooled database, we draw 

with replacement, 100B   random bootstrap samples, using countries as strata.15 For each 

country, each bootstrap sample has as many sampling units as the country-specific LIS 

database, and each sampling unit has the same probability of being selected.16 

                                                 
15 Our analysis requires a bootstrapping over 20 countries, 20 equivalence scales and two weighting schemes. At 
the same time the LIS computers’ working space is limited. Although the LIS team provided us with extra 
computer capacity for our analyses, we had to confine ourselves to 100 bootstrap repetitions. 
16 While LIS frequency weights and households’ needs/size weights are not accounted for in the bootstrap, they 
are always included when inequality indices (and related statistics) are derived. For technically equivalent 
empirical applications see Athanasopoulos and Vahid (2003) or Bönke and Schröder (2011). 
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Particularly, for each country we compute from each bootstrap sample b  a particular 

measure, bM , say the Theil index. Confidence intervals are computed following Hall (1994). 

Hall’s confidence interval at the 95 percent level is defined as 

   0.975 0.025
ˆ ˆ ˆPr 2 2 100 2 100c b c bM M M M M       , where ˆ cM denotes the bootstrap bias 

corrected statistic, 0.975
bM  and 0.025

bM  the 2.5th upper and lower percentile in the bootstrap 

index distribution, and M  the index’s true value. The bootstrap bias-corrected index is 

ˆ ˆcM M Bias  , where M̂  is the index derived from the sampling distribution and 

1

1 ˆ
B

b

b

Bias M M
B 

   . The bias-corrected confidence interval has advantages compared to 

standard confidence intervals when the underlying distribution, as it is the case for income 

distributions, is skewed (Hall 1994). 

To investigate whether the bilateral ranking of any two countries l  and m  is significantly 

affected by the weighting procedure, we rely on the confidence intervals’ upper and lower 

limits. The weighting procedure has a significant effect on the bilateral ranking if 

 

        0.975 0.025 0.975 0.025
ˆ ˆ ˆ ˆ2 2 2 2 0                

S S N N
c b c b c b c b

m l m l
M M M M M M M M  (8a)

 

and/or if 

 

        0.025 0.975 0.025 0.975
ˆ ˆ ˆ ˆ2 2 2 2 0                

S S N N
c b c b c b c b

m l m l
M M M M M M M M . (8b)

 

For example, let the confidence interval for a given measure M and significance level be 

 0.20;0.30
S

l
 and  0.26;0.34

N

l
 for country l , respectively  0.35;0.40

S

m
 and  0.31;0.37

N

m
 for 

m . From (8a) and (8b), we obtain    0.40 0.20 0.37 0.26 0    , and 

   0.35 0.30 0.31 0.34 0    . As (8b) is negative, weighting has a significant effect on the 

bilateral ranking. More precisely, the size-weighted distribution in m  is more unequal than in 

l , while needs weighted distributions statistically exhibit the same level of inequality 

(confidence intervals overlap). 

Taking a broader multinational perspective, we also take inequality indices to draw 

conclusions concerning the differences in size- and needs weighted cross-country rankings. 

More precisely, the procedure outlined in (8a) and (8b) is carried out on any pair of countries. 
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If condition (8a) or (8b) is satisfied (both are rejected), a re-ranking occurs and the respective 

pair of countries is denoted discordant (concordant). Having identified the number of 

concordant pairs,  ;P a  , and discordant pairs  ;Q a  , Kendell’s tau,  ;a   is derived 

from (2). 

 

5 Sensitivity of country inequality rankings to weighting schemes 

The sensitivity of country inequality rankings to weighting schemes is scrutinized from a 

bilateral and a multinational perspective. The bilateral perspective is concerned with the 

question whether two countries l  and m  are consistently ranked according to the criteria 

defined in equations (8a) and (8b) or not. The multinational perspective is concerned with the 

correlation of size and needs weighted cross-country inequality rankings as indicated by 

Kendall’s tau. Both types of sensitivity analysis are carried out for all three entropy inequality 

indices. For expositional reasons, the presentation focuses at two levels of the equivalence-

scale elasticity, 0.5   and 0.25  . For 0.5  , we have the ‘square-root scale’ 

extensively used in empirical inequality analyses. The square-root scale is recommended by 

the Luxembourg Income Study17 and is similar to the OECD modified equivalence scale. The 

latter “assigns a value of 1 to the household head, of 0.5 to each additional adult member and 

of 0.3 to each child” (see OECD web page on equivalence scales18 for details). A household-

size elasticity of 0.25 indicates substantial household-size economies. For the interested 

reader, Figures 1-2c, provide inequality statistics for all countries and for the whole range of 

 . 

For our set of twenty countries, Table 1a and Table 1b provide the three inequality indices 

(point estimates) together with the respective bootstrap confidence intervals underneath. 

Statistics in Table 1a relate to the 0.5   and in Table 1b to the 0.25   scenario. The first 

number in each cell is the observed inequality index in percent. Take Poland (PL) and 

Slovenia (SI) when 0.25   as an example. Point estimates of mean logarithmic deviations, 

 0GE , from size-weighted distributions indicate more inequality in Poland compared to 

Slovenia, i.e. 11.45 percent versus 11.38 percent. Overlapping confidence intervals, however, 

indicate that the difference is insignificant. The needs weighted distributions lead to a 

different conclusion, i.e. significantly more inequality in Slovenia compared with Poland. 

  

                                                 
17 See: http://www.lisdatacenter.org/data-access/key-figures/inequality-and-poverty/ 
18 See: http://www.oecd.org/LongAbstract/0,3425,en_2649_33933_35411112_119669_1_1_1,00.html 
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Table 1a. Size and needs weighted inequality estimates; equivalence-scale elasticity of 0.5 

Country 

Code 

GE(0) GE(1) GE(2) 

S N S N S N 

AT 10.11 10.32 9.76 10.01 10.53 10.85 
(9.39;10.68) (9.65;10.81) (9.13;10.32) (9.36;10.55) (9.72;11.31) (9.97;11.63) 

BE 10.44 10.78 10.27 10.81 11.26 12.15 
(9.77;11.18) (10.00;11.49) (9.53;11.03) (9.89;11.55) (10.23;12.20) (10.85;13.19) 

EE 18.37 18.69 18.24 18.86 21.34 22.49 
(17.57;19.18) (17.97;19.46) (17.27;19.02) (17.87;19.68) (20.12;22.42) (21.14;23.72) 

FR 10.84 11.30 10.80 11.30 11.95 12.59 
(10.54;11.16) (10.98;11.60) (10.50;11.10) (10.95;11.66) (11.54;12.28) (12.10;13.02) 

FI 8.19 8.83 8.08 8.76 8.65 9.47 
(7.91;8.47) (8.53;9.13) (7.78;8.35) (8.46;9.07) (8.28;8.96) (9.07;9.86) 

DE 11.25 11.82 10.85 11.46 11.81 12.60 
(10.73;11.69) (11.21;12.20) (10.25;11.26) (10.82;11.82) (11.00;12.30) (11.66;13.08) 

GR 17.53 18.17 16.29 16.92 17.62 18.41 
(16.52;18.54) (17.10;19.10) (15.35;17.26) (15.96;17.78) (16.47;18.79) (17.23;19.50) 

HU 11.64 12.02 12.12 12.69 14.33 15.32 
(10.69;12.73) (11.02;13.15) (10.99;13.28) (11.50;13.85) (12.70;15.67) (13.61;17.00) 

IE 15.13 16.08 14.70 15.74 16.44 17.76 
(13.57;16.38) (14.46;17.11) (13.02;16.07) (14.13;17.01) (14.23;18.17) (15.51;19.39) 

IT 15.84 15.83 15.32 15.45 17.40 17.72 
(14.81;16.82) (14.93;16.74) (14.41;16.17) (14.51;16.25) (16.14;18.50) (16.38;18.88) 

LU 9.88 10.01 9.99 10.20 11.08 11.46 
(9.27;10.54) (9.41;10.71) (9.34;10.66) (9.46;10.98) (10.14;11.99) (10.31;12.51) 

NO 8.09 8.92 7.71 8.49 8.11 8.99 
(7.86;8.39) (8.67;9.24) (7.50;8.00) (8.25;8.80) (7.84;8.48) (8.62;9.39) 

PL 11.28 11.21 11.17 11.19 12.42 12.54 
(11.07;11.54) (11.01;11.44) (10.94;11.44) (10.95;11.45) (12.09;12.77) (12.20;12.88) 

RU 29.73 29.37 28.31 28.68 35.49 36.93 
(27.48;31.34) (27.46;30.92) (25.79;29.93) (26.54;30.24) (31.43;38.35) (33.13;39.73) 

ES 17.17 17.52 16.76 17.30 19.10 20.03 
(16.12;17.85) (16.47;18.23) (15.77;17.49) (16.25;18.00) (17.66;20.13) (18.14;21.24) 

SI 10.35 10.91 9.71 10.24 10.17 10.78 
(9.70;11.11) (10.20;11.67) (9.14;10.34) (9.67;10.86) (9.57;10.88) (10.12;11.58) 

SE 9.04 9.84 8.52 9.27 8.89 9.74 
(8.80;9.31) (9.55;10.11) (8.30;8.76) (9.04;9.53) (8.65;9.17) (9.49;10.05) 

CH 10.82 11.02 10.63 10.86 11.71 12.02 
(10.26;11.41) (10.44;11.58) (10.09;11.21) (10.21;11.39) (10.86;12.47) (11.11;12.73) 

UK 16.54 16.97 16.29 16.82 18.52 19.31 
(16.23;16.84) (16.66;17.28) (15.97;16.60) (16.45;17.12) (18.04;18.92) (18.78;19.70) 

US 20.22 20.88 19.03 19.69 22.18 23.11 
(19.87;20.60) (20.53;21.28) (18.60;19.44) (19.26;20.14) (21.44;22.73) (22.38;23.79) 

Note. S indicates size weighting, N needs weighting. GE(0) is mean logarithmic deviation; GE(1) is Theil 
index; GE(2) is half the square of the coefficient of variation. Point estimates and, in parentheses and italics, 
95 percent bootstrap confidence intervals. All indices multiplied with 100. See Table A1 in the Appendix for 
definition of country codes. Own calculations based on LIS 2000 data. 
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Table 1b. Size and needs weighted inequality estimates; equivalence-scale elasticity of 0.25 

Country 

Code 

GE(0) GE(1) GE(2) 

S N S N S N 

AT 10.72 11.56 10.17 11.08 10.78 11.89 
(10.05;11.22) (10.95;12.02) (9.55;10.69) (10.48;11.59) (10.04;11.45) (11.14;12.61) 

BE 12.33 13.23 11.78 13.09 12.52 14.50 
(11.64;13.08) (12.31;13.97) (11.12;12.61) (12.22;13.84) (11.58;13.56) (13.44;15.57) 

EE 20.02 21.08 19.53 21.00 22.50 24.89 
(19.07;20.79) (20.27;21.85) (18.67;20.32) (20.04;21.89) (21.30;23.64) (23.50;26.15) 

FR 11.42 12.57 11.08 12.26 11.94 13.39 
(11.14;11.79) (12.24;12.90) (10.79;11.38) (11.93;12.52) (11.59;12.32) (12.94;13.76) 

FI 9.81 11.38 9.25 10.93 9.54 11.56 
(9.49;10.15) (11.00;11.76) (8.95;9.55) (10.58;11.29) (9.20;9.88) (11.16;12.00) 

DE 12.36 13.64 11.59 12.95 12.27 14.00 
(11.80;12.77) (12.96;14.06) (11.02;11.93) (12.19;13.33) (11.51;12.72) (12.98;14.42) 

GR 18.91 20.42 17.31 18.76 18.63 20.44 
(17.83;19.88) (19.17;21.37) (16.25;18.31) (17.62;19.71) (17.24;19.89) (18.80;21.66) 

HU 12.80 14.00 12.93 14.38 14.80 16.90 
(11.91;13.93) (12.96;15.09) (11.87;14.08) (13.13;15.44) (13.29;16.22) (15.11;18.35) 

IE 16.67 18.81 15.66 17.89 17.05 19.88 
(15.00;18.04) (17.04;19.99) (13.92;17.24) (15.95;19.15) (14.72;18.93) (16.97;21.87) 

IT 16.16 16.71 15.53 16.24 17.45 18.50 
(15.04;17.00) (15.79;17.49) (14.64;16.32) (15.32;17.00) (16.19;18.47) (17.00;19.57) 

LU 9.95 10.48 9.91 10.56 10.73 11.64 
(9.38;10.63) (9.89;11.23) (9.29;10.55) (9.92;11.38) (9.97;11.46) (10.71;12.68) 

NO 9.98 11.82 9.10 10.93 9.25 11.36 
(9.73;10.30) (11.46;12.13) (8.86;9.39) (10.60;11.29) (8.97;9.61) (10.94;11.81) 

PL 11.45 11.90 11.28 11.81 12.43 13.14 
(11.21;11.69) (11.69;12.15) (11.04;11.53) (11.59;12.06) (12.10;12.74) (12.83;13.43) 

RU 31.42 31.48 29.79 30.87 37.13 39.84 
(29.22;33.08) (29.41;32.95) (27.40;31.40) (28.65;32.50) (33.18;39.70) (36.01;42.50) 

ES 17.90 18.88 17.23 18.38 19.32 20.95 
(16.88;18.65) (17.93;19.65) (16.26;17.93) (17.37;19.13) (17.95;20.29) (19.34;22.12) 

SI 11.38 12.89 10.41 11.83 10.72 12.28 
(10.72;12.26) (12.27;13.85) (9.87;11.18) (11.22;12.61) (10.15;11.55) (11.56;13.20) 

SE 10.91 12.64 9.89 11.66 10.01 12.11 
(10.60;11.18) (12.27;12.98) (9.61;10.12) (11.35;11.92) (9.73;10.27) (11.81;12.42) 

CH 10.64 11.41 10.27 11.09 11.04 12.04 
(10.12;11.22) (10.84;11.96) (9.71;10.84) (10.47;11.61) (10.42;11.76) (11.26;12.75) 

UK 17.38 18.61 16.79 18.15 18.75 20.63 
(17.13;17.68) (18.33;18.93) (16.47;17.09) (17.84;18.46) (18.28;19.14) (20.14;21.03) 

US 20.63 22.21 19.07 20.56 21.81 23.76 
(20.30;20.99) (21.82;22.61) (18.66;19.39) (20.16;21.01) (21.08;22.31) (23.03;24.35) 

Note. S indicates size weighting, N needs weighting. GE(0) is mean logarithmic deviation; GE(1) is Theil 
index; GE(2) is half the square of the coefficient of variation. Point estimates and, in parentheses and 
italics, 95 percent bootstrap confidence intervals. All indices multiplied with 100. See Table A1 in the 
Appendix for definition of country codes. Own calculations based on LIS 2000 data. 

  

Tables 2a and 2b summarize all inconsistent bilateral rankings from the two types of 

weighting. Table 2a refers to the 0.5   scenario, while Table 2b refers to 0.25  . For each 

pair of countries, “.” indicates that bilateral rankings are immune to weighting for all three 

indices; else a three digit numerical sequence is provided. The first digit relates to a country 

ranking by means of the logarithmic deviation; the second to a ranking by the Theil 

coefficient, and the third to the half the square of the coefficient of variation. In the sequence, 
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a “1” (“0”) indicates, accordingly to the criteria (8a) and (8b), that bilateral rankings from size 

and needs weighted distributions are inconsistent (consistent).  

 

Table 2a. Sensitivity of bilateral inequality rankings, equivalence scale elasticity of 0.5 

 AT BE EE FR FI DE GR HU IE IT LU NO PL RU ES SI SE CH UK 
BE .                   
EE . .                  
FR 100 . .                 
FI . . . .                
DE 011 . . . .               
GR . . . . . .              
HU . . . . . . .             
IE . . . . . . 100 010            
IT . . . . . . 100 001 .           
LU . . . 100 . . . . . .          
NO . . . . . . . . . . .         
PL . . . . . . . 011 . . 011 .        
RU . . . . . . . . . . . . .       
ES . . . . . . . . . 010 . . . .      
SI . . . . . . . . . . . . . . .     
SE 111 100 . . . . . . . . 010 . . . . .    
CH . . . . . . . 010 . . . . . . . . .   
UK . . . . . . . . . 010 . . . . . . . .  
US . . . . . . . . . . . . . . . . . . . 
Note. “1” (“0”) denotes that bilateral ranking is sensitive (insensitive) to weighting procedure. “.” indicates that size and needs weighting give 
consistent results for all three indices. First entry in numerical sequences refers to GE(0), second to GE(1), and third to GE(2). All indices 
multiplied with 100. See Table A1 in the Appendix for definition of country codes. Own calculations based on LIS 2000 data. 

 

Table 2b. Sensitivity of bilateral inequality rankings, equivalence scale elasticity of 0.25 

 AT BE EE FR FI DE GR HU IE IT LU NO PL RU ES SI SE CH UK 
BE .                   
EE . .                  
FR 100 . .                 
FI 011 . . .                
DE . . . . .               
GR . . . . . .              
HU . . . . . . .             
IE . . . . . . . 010            
IT . . . . . . 010 010 .           
LU . . . . 001 . . . . .          
NO 011 . . . . . . . . . 101         
PL 010 111 . 100 100 010 . . . . . 100        
RU . . . . . . . . . . . . .       
ES . . . . . . . . . 110 . . . .      
SI 100 . . 001 011 . . . . . . 011 101 . .     
SE 100 100 . . . 100 . 100 . . 100 001 110 .  .    
CH . 001 . 111 011 001 . . . . . 011 010 . . 100 101   
UK . . . . . . . . . 001 . . . . . . . .  
US . . . . . . . . . . . . . . . . . . . 
Note. “1” (“0”) denotes that bilateral ranking is sensitive (insensitive) to weighting procedure. “.” indicates that size and needs weighting give 
consistent results for all three indices. First entry in numerical sequences refers to GE(0), second to GE(1), and third to GE(2). All indices 
multiplied with 100. See Table A1 in the Appendix for definition of country codes. Own calculations based on LIS 2000 data. 
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For example, take the sequence “ 011” for Germany and Austria when 0.5  . According to 

 0GE , both types of weighting lead to the same conclusion, namely that there is 

significantly more inequality in Germany compared to Austria. According to  1GE  and 

 2GE , however, conclusions are weighting dependent. While size weighting suggests no 

significant difference in inequality levels in Germany and Austria, estimates from the needs 

weighted distributions indicate significantly more inequality in Germany. 

We find a non trivial number of inconsistencies in bilateral rankings derived from size and 

needs weighted distributions. If we consider all the pair-wise comparisons of the 20 countries 

for 0.5  , then we have six discordant pairs in case of the logarithmic deviation, nine in 

case of the Theil index, and five in case of half the square of the coefficient of variation. 

Accordingly, 3.51 percent of the comparisons yield conflicting rankings. For 0.25   the 

number of discordant pairs more than doubles. Now we have 51 discordant pairs. 

Correspondingly, 8.95 percent of all the bilateral rankings are sensitive to the weighting 

procedure. Yet, not only has the mere number of discordances risen, but it is also interesting 

to note that some bilateral comparisons are sensitive to weighting when 0.5   while this is 

not the case when 0.25  . Examples include Austria and Germany as well as France and 

Luxembourg.  

 

Table 3. Kendall’s tau and number of discordant pairs 

  0.50    0.25    
 GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)
Kendall‘s (bootstrapped) 93.68 90.53 94.74 81.05 83.16 81.05 
Kendall‘s (point estimate) 94.74 94.74 94.74 90.53 91.58 92.63 
Significantly discordant pairs 
(bootstrapped) 

6 9 5 18 16 18 

Note. GE(0) is mean logarithmic deviation; GE(1) is Theil index; GE(2) is half the square of the coefficient of variation. 
denotes the equivalence-scale elasticity. Kendall’s tau multiplied with 100. Own calculations based on LIS 2000 data. 

 

The bilateral comparisons clearly indicate discrepancies that arise when switching from one 

weighting scheme to another. Indeed, various point estimates suggest outright reversals of 

country ranks when switching from one weighting scheme to another. As example consider 

point estimates for  0GE  at 0.5   from Table 1a. Outright reversals concern Belgium and 

Slovenia, France and Poland, Finland and Norway, Germany and Poland, as well as Ireland 

and Italy. At 0.25   (Table 1b) outright reversals concern the bilateral positions of Austria 

and Norway, France and Slovenia, France and Sweden, Finland and Luxembourg, Ireland and 

United Kingdom, Norway and Switzerland, Poland and Slovenia, as well as Poland and 
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Sweden. Confidence intervals do not support the presence of outright reversals. Rather they 

indicate significant differences in inequality levels for one weighting scheme and insignificant 

differences for the other. 

 

Figure 1. Kendall’s tau 

 
Note. Kendall’s tau rank correlations of country rankings derived from size- and needs weighted distributions. Black solid 
line refers to mean logarithmic deviation; black dashed line to Theil index; grey solid line to half the square of the coefficient 
of variation Own calculations based on LIS 2000 data. 

 

Next we turn to the multinational perspective. Numbers of discordant pairs (significant) 

together with rank correlation coefficients (point estimates and bootstrapped values) are 

provided in Table 3. As mentioned above, Kendall’s tau gives the correlation of size and 

needs weighted cross-country inequality rankings. For all three entropy indices, the number of 

discordant pairs and Kendall’s tau indicate a strong correlation of country inequality rankings 

derived from size and needs weighted distributions. At the same time, the correlation is 

weaker when household size economies are high (when   is small). This impression is 

reconfirmed by Figure 1. In the graph, three lines are provided. Each line connects Kendall’s 

rank correlation coefficients derived for different levels of household-size economies when 

countries are ranked according to a particular entropy index.19 Take, for example Kendall’s 

rank correlation coefficient derived from Theil index based country rankings. We have a 

                                                 
19 Due to hardware restrictions, we have derived the rank correlations from the observed inequality indices rather 
than from a bootstrap-based ranking. 
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correlation of 1.0 for 0.95  , 0.989 for 0.75  , 0.947 for 0.5  , 0.916 for 0.25  , and 

0.895 for 0.00  .  

The shapes of the lines indicate that the relationship between   and   is not monotonous. 

This non- monotonicity is consistent with the results from the bilateral comparisons: It is not 

ruled out that ranks of countries are sensitive to weighting when   is high and insensitive 

when   is low. 

We want to point out that the sensitivity of country rankings is not a phenomenon restricted to 

the generalized entropy class of inequality indices. We have also experimented with several 

other popular measures such as the Gini and the Atkinson index. The results are congruent 

with abovementioned conclusions.20 

 

6 Decomposition analysis 

This section starts with a general overview of the country-specific estimates from the 

inequality decomposition for both weighting schemes. Afterwards, we proceed with a detailed 

two-country case study. It seeks to carve out the country specifics of distributions of income 

and household types leading to weighting-dependent country rankings. 

For admissible values of household-size economies, Figures 2a-2c provide the size and needs 

weighted levels of inequality, inequality within and inequality between for our three 

inequality indices. Grey lines refer to size weighting, black lines to needs weighting. Long 

dashed lines depict the inequality between component, short dashed lines the inequality 

within component, and solid lines refer to the sum of both, i.e. to the overall inequality index. 

Figures 2a-2c depict how variations of three ingredients - the functional form of the index (via 

variation of a ), household-size economies (via variation of  ) and the type of weighting (by 

size versus needs) – affect the level of measured inequality in each of the twenty countries. 

The figures are provided for visualizing the role of weighting procedures for (bilateral) 

country inequality rankings. The figures are not intended to mislead the reader into inequality 

comparisons for a particular country along the dimension of one of the three ingredients. Such 

comparisons are meaningless, as changing one of the ingredients gives a new measure. 

 
  

                                                 
20 Results can be provided by the authors upon request. 
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Figure 2a. Decomposition of mean logarithmic deviation 

 
Note. Grey lines refer to size weighting, black lines to needs weighting. Solid lines indicate mean logarithmic deviation; short 
dashed lines the within-group inequality component; long dashed lines the between-group inequality component. Own 
calculations based on LIS 2000 data. 
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Figure 2b. Decomposition of Theil index 

 
Note. Grey lines refer to size weighting, black lines to needs weighting. Solid lines indicate Theil index; short dashed lines 
the within-group inequality component; long dashed lines the between-group inequality component. Own calculations based 
on LIS 2000 data. 
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Figure 2c. Decomposition of half the square of the coefficient of variation 

 
Note. Grey lines refer to size weighting, black lines to needs weighting. Solid lines indicate half the square of the coefficient 
of variation; short dashed lines the within-group inequality component; long dashed lines the between-group inequality 
component. Own calculations based on LIS 2000 data.  
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Sweden as opposed to 7.20 percent (6.73 percent) in France. For 0.25  , the between-group 

component in Sweden explains 32.47 percent (34.11 percent) of total inequality for size 

(needs) weighting while the respective number for France is 11.93 percent (14.17).  

 

Table 4. Inequality indices for France and Sweden 

 State 0.50   0.25   

  S N S N 

GE(0) FR 10.84 11.30 11.42 12.57 

 SE 9.04 9.84 10.91 12.64 
      

GEB(0) FR 0.78 0.76 1.36 1.78 
  (7.20) (6.73) (11.93) (14.17) 
 SE 1.67 1.83 3.54 4.31 
  (18.49) (18.57) (32.47) (34.11) 
      

GEW(0) FR 10.06 10.54 10.06 10.79 
  (92.80) 93.27) (88.07) (85.83) 
 SE 7.37 (8.01 7.37 8.33 
  (81.51) (81.43) (67.53) (65.89) 

Note. GE(0) is mean logarithmic deviation; GEB(0) is between group inequality; GEW(0) is within
group inequality. θ denotes the equivalence-scale elasticity. In parentheses: Contribution in percent
to total inequality. All indices multiplied with 100. Own calculations based on LIS 2000 data. 

 

These patterns in combination with the further disaggregated statistics in Table 5 make the 

effects of weighting schemes on country rankings intelligible. Particularly, Table 5 provides 

the determinants of the mean logarithmic deviation and its within and between component 

decomposed by the nine household types.  

Altogether, Table 5 consists of three panels. The first panel contains household-type specific 

measures that are invariable to equivalence scale elasticity, i.e. household sizes, size-weighted 

population shares and household types’ mean logarithmic deviations. Comparing the two 

countries, there are two obvious dissimilarities. First, in Sweden the population share of 

childless single adults is particularly high (25.68 percent in Sweden vs. 14.21 percent in 

France). Second, household-type specific mean logarithmic deviations are always higher in 

France compared to Sweden, while the quantitative variation in subgroup indices is more 

pronounced for Sweden. Again, Swedish childless single adults stick out with a subgroup 

index far above the other household types’ indices.  

The second (third) panel of Table 5 gives household-type specific equivalence scales, needs 

weighted population shares and mean equivalent incomes relative to the population-wide 

means when 0.5   ( 0.25  ). The latter statistic reveals another remarkable difference 

between France and Sweden. It concerns the economic situation of childless single adults: 

Average equivalent income of childless single adults falls far below the Swedish average. For 
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France, the gap is substantially smaller. Both effects combined it is not surprising that, 

compared with size weighting, a higher population share of childless single adults in case of 

needs weighting (particularly at high levels of household-size economies) has other 

implications for the within- and between-group component in Sweden compared to France: In 

Sweden, both effects have a quantitatively stronger positive effect on measured inequality 

when switching from size to needs weighting. As a result, size and needs weighting lead to 

(in)consistent findings when household-size economies are low (high). 

 

Table 5. Detailed decomposition results for France and Sweden 

 State 
1 adult, 
childless 

1 adults, 
1 child 

1adult, 
2 children 

1 adult, 
3 children 

2 adults, 
childless 

2 adults, 
1 child 

2 adults, 
2 children 

2 adults, 
3 children 

3 adults, 
childless 

  Scale-independent statistics 

݊  1 2 3 4 2 3 4 5 3 

௞ݍ
௦ 

FR 14.21 2.10 1.85 0.64 30.26 13.32 19.39 9.25 8.98 

SE 25.68 3.11 2.95 1.13 27.59 9.62 17.49 7.32 5.10 

 ௞ሺ0ሻܧܩ
FR 13.08 11.16 9.22 9.23 11.71 8.84 8.25 6.80 8.72 

SE 10.67 6.94 4.59 3.81 8.15 5.97 4.86 4.19 4.85 

ߠ   ൌ 0.5 

݊଴.ହ  1.41 1.73 2.00 1.41 1.73 2.00 2.24 1.73 1.41 

௞ݍ
ே 

FR 21.81 2.28 1.64 0.49 32.83 11.80 14.87 6.34 7.95 

SE 36.59 3.13 2.43 0.80 27.80 7.92 12.46 4.67 4.20 

௞ߤ
ௌ ⁄ௌߤ  

FR 86.56 68.32 59.90 59.33 108.87 102.46 96.73 92.84 120.72 

SE 75.14 72.35 70.03 66.06 115.96 108.79 109.36 98.89 133.50 

௞ߤ
ே ⁄ேߤ  

FR 87.09 68.73 60.26 59.69 109.52 103.08 97.31 93.40 121.45 

SE 77.71 74.83 72.43 68.32 119.93 112.52 113.11 102.28 138.08 

ߠ   ൌ 0.25 

݊଴.ଶହ  1.19 1.32 1.41 1.19 1.32 1.41 1.50 1.32 1.19 

௞ݍ
ே 

FR 26.37 2.31 1.50 0.42 33.39 10.84 12.72 5.13 7.31 

SE 42.47 3.06 2.14 0.66 27.13 6.98 10.23 3.62 3.70 

௞ߤ
ௌ ⁄ௌߤ  

FR 68.28 64.09 62.18 66.18 102.12 106.37 107.91 109.51 125.33 

SE 44.99 51.52 55.18 55.94 82.57 85.73 92.60 88.54 105.20 

௞ߤ
ே ⁄ேߤ  

FR 72.00 67.58 65.57 69.79 107.68 112.16 113.78 115.47 132.15 

SE 66.95 76.67 82.12 83.24 122.88 127.58 137.81 131.77 156.56 

Note. ݊ denotes household size; ݍ௞
௧  is the fraction of the population living in type ݇ households according to weighting scheme ߤ .ݐ௞

௧  is mean 
equivalent income of type ݇ household according to weighting scheme ߤ ;ݐ௧ is mean equivalent income according to ܧܩ .ݐ௞ሺ0ሻ is mean 
logarithmic deviation in subgroup ݇. ߠ denotes the equivalence-scale elasticity; In parentheses and in italics: Fraction of total inequality. All 
indices multiplied with 100. Own calculations based on LIS 2000 data. 
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7 Conclusion 

There is a broad consensus regarding the general need to adjust household incomes for 

differences in household needs when research involves the distribution of income and living 

standards in a society. The adjustment is achieved by dividing household incomes by 

equivalence scales, deflators that capture household economies. On the contrary, the modus 

operandi concerning the weighting of household units is open to debate. When a population of 

differently-sized households is transformed into an artificial equivalent population, two 

alternative conversion schemes have been advocated: a weighting by household size and by 

needs.  

We have provided cross-country personal-income inequality rankings derived from size- and 

needs-weighted distributions. Our examination revealed that cross-country inequality rankings 

are sensitive to weighting for reasonable levels of within-household size economies. For 

example, when the square-root equivalence scale is applied, Kendall’s rank correlation of size 

and needs weighted country rankings based on the Theil index is 0.905. Performing a two-

country inequality decomposition case study we isolated the channels that lead to differences 

in size and needs weighted country inequality rankings. The identification of these channels 

turned out to be a complex yet doable task.  

We want to point out that beyond cross-country inequality rankings it may well be that also 

country welfare (measured by average equivalent income) or poverty rankings, as well as the 

assessment of the distributional effects of tax-transfer systems, are sensitive to the choice 

between the two weighting-types we have studied here. 

Finally, some remarks on the advantages and disadvantages of the two weighting schemes. In 

applied inequality analyses, size-weighted distributions of equivalent incomes usually form 

the underlying database, maybe because size weighting is seen as the ‘natural’ procedure. 

However, it is not innocuous from a normative perspective. Ebert and Moyes (2003) study the 

implications of two normative principles, ‘reference independence’ and the ‘between-type-

transfer-principle’.21 Reference-type-independence restricts admissible equivalence scales to 

be independent-of-base. For meeting both criteria, equivalent incomes must further be 

weighted by a factor that is equal (proportional) to the underlying equivalence scale, as this 

type of conversion, i.e. needs weighting, leaves the total equivalent income in the distribution 

                                                 
21 According to reference independence, welfare or inequality comparisons should not be affected by a change of 
the reference household type. According to the between-type-transfer-principle, an income transfer reducing the 
differences in living standards (equivalent incomes) between two households and not affecting the households’ 
ranking by living standards, should always lead to a social improvement (cf. Ebert and Moyes 2003: 331).  
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of equivalent adults unaltered. On the contrary, in a size weighted distribution transfers 

between differently sized household types can change total equivalent income. 

Albeit the appealing properties of needs weighting, the information content of a distribution 

of equivalent adults is open to debate. Particularly, weighting by needs violates the principle 

of normative individualism, according to which any person is considered as important as any 

other. Instead, a four member household in a needs weighted distribution has only twice the 

weight of a one member household when the square-root scale is applied. The discomfort with 

needs weighting is expressed in several articles. For example, as O’Higgins et al. (1990: 26) 

stressed and Podder and Chatterjee (2002: 11) later reechoed: “Equivalent adults do not exist, 

unlike families or individuals, although a family or an individual may have an equivalent 

income.” Bruno and Habib (1976: 63) express a similar discomfort using the words of one of 

their colleagues, Yoram Ben-Porath: “If it costs less to make a person happy it still does not 

make him less a person.”  

Indeed, Shorrocks (2004) identifies a basic dilemma: the two basic criteria – the ‘equity 

preference’ condition and the ‘compensation principle’ – are fundamentally incompatible 

(except in particular circumstances),22 so that one has to be discarded. He favors the 

compensation principle, “thereby vindicating the traditional method of dealing with 

heterogeneous samples,” i.e. constructing a size weighted distribution of equivalent incomes 

(Shorrocks 2004: 193). Analogous to Ebert and Moyes (2003), for inequality and welfare 

comparisons to be well defined equivalence scales must be independent of base.  

 

  

                                                 
22 According to the equity preference condition, welfare rises (and inequality falls) when income is transferred to 
those worse-off. According to the compensation principle, welfare and inequality remain unchanged “whenever 
a member of the population is replaced by another with the same standard of living, but different personal 
characteristics” (Shorrocks 2004: 194). 
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Appendix 

Table A1. Country-specific sample characteristics 

State Code State Average income N Coverage 

AT Austria 34,159 1,792 79.20 
BE Belgium 105,818 1,937 87.39 
EE Estonia 5,710 4,880 78.09 
FR France 15,411 9,338 83.63 
FI Finland 13,908 9,406 88.78 
DE Germany 4,880 10,037 87.00 
GR Greece 430,244 2,977 69.80 
HU Hungary 84,873 1,570 73.13 
IE Ireland 2,001 1,851 68.43 
IT Italy 3,576 6,334 71.30 
LU Luxembourg 157,838 2,174 81.62 
NO Norway 29,093 11,279 87.57 
PL Poland 1,728 24,039 63.61 
RU Russia 3,235 2,465 66.15 
ES Spain 283,709 3,627 65.23 
SI Slovenia 195,632 2,565 61.01 
SE Sweden 21,846 13,449 90.16 
CH Switzerland 6,456 3,358 86.37 
UK United Kingdom 1,764 23,210 83.66 
US United States 3,984 43,711 78.63 

Note. Average income is monthly disposable household income per individual denoted in local currency. N 
gives the non-weighted size of the country-specific working samples. Coverage gives the weighted fraction 
of the initial LIS dataset living in the considered nine household types. Own calculations based on LIS 
2000 data. 
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Table A2. Country-specific sample characteristics by household type 

State 
 

1 adult, 
childless 

1 adults,  
1 child 

1adult,  
2 children

1 adult,  
3 children

2 adults, 
childless 

2 adults,  
1 child 

2 adults,  
2 children 

2 adults, 
3 children

3 adults, 
childless 

AT 
N 502 42 23 2 608 153 213 60 189 

Pop. share 16.46 2.78 1.61 0.17 29.15 14.24 19.64 4.97 10.97 
Av. income 18,508 20,240 23,505 21,138 34,039 38,043 39,169 40,593 46,325 

BE 
N 603 35 25 7 636 174 265 96 96 

Pop. share 17.46 2.05 1.80 0.88 29.53 10.45 22.39 9.22 6.22 
Av. income 48,121 56,425 69,231 68,810 104,914 120,736 129,154 145,420 136,386 

EE 
N 1,102 166 69 21 1,650 610 523 139 600 

Pop. share 14.74 3.59 1.50 0.57 28.94 17.72 16.27 4.16 12.52 
Av. income 2,526 3,599 3,559 3,011 5,087 6,911 7,789 7,577 6,857 

FR 
N 2,640 219 125 35 3,278 879 1,086 417 659 

Pop. share 14.21 2.10 1.85 0.64 30.26 13.32 19.39 9.25 8.98 
Av. income 8198 9,150 9,825 11,237 14,581 16,807 18,322 19,660 19,803 

FI 
N 2,047 157 89 26 3,523 1,032 1,219 531 782 

Pop. share 19.84 2.45 1.80 0.77 32.45 11.16 16.12 8.43 6.98 
Av. income 6,456 8,905 10,280 11,969 13,710 16,379 18,293 19,124 18,527 

DE 
N 3,016 220 104 21 3,573 1,029 1,082 304 688 

Pop. share 22.52 2.29 1.32 0.28 33.01 12.36 15.18 4.82 8.22 
Av. income 2,653 2,553 2,489 3,050 5,097 5,667 6,315 6,252 6,560 

GR 
N 595 16 14 1 1,063 290 441 70 487 

Pop. share 10.29 0.51 0.65 0.04 27.58 11.26 25.55 4.32 19.80 
Av. income 201,218 289,840 280,318 931,000 315,507 521,603 547,652 462,454 506,243 

HU 
N 393 22 7 2 556 154 176 40 220 

Pop. share 14.22 1.23 0.44 0.19 29.80 12.67 18.01 4.79 18.66 
Av. income 41,458 43,222 70,985 45,458 73,925 105,998 106,929 101,826 98,928 

IE 
N 480 37 25 8 565 156 242 163 175 

Pop. share 12.69 3.26 2.37 1.52 22.65 11.33 22.11 14.53 9.54 
Av. income 947 835 945 872 1,693 2,278 2,428 2,826 2,401 

IT 
N 1,454 53 19 6 2,157 667 759 141 1,078 

Pop. share 10.82 0.80 0.38 0.26 28.60 14.96 19.64 4.63 19.91 
Av. income 1,892 2,658 2,477 2,333 3,310 3,842 3,761 3,703 4,536 

LU 
N 583 30 13 2 735 270 255 96 190 

Pop. share 13.84 1.07 0.88 0.09 30.05 14.83 19.90 9.21 10.13 

Av. income 95,810 95,666 98,877 55,288 151,196 160,864 180,182 182,251 204,341 

NO 
N 2,811 299 128 32 3,670 1,114 1,514 703 1,008 

Pop. share 21.93 3.66 2.40 0.70 26.65 10.23 17.88 9.67 6.87 
Av. income 13,224 19,286 20,611 23,185 28,476 34,217 38,221 41,831 41,592 

PL 
N 4,311 547 300 114 7,267 3,441 3,754 1,370 2,935 

Pop. share 7.11 1.73 1.35 0.69 23.72 16.65 23.82 10.68 14.24 
Av. income 850 1,196 1,240 1,212 1,567 1,856 1,935 1,817 2,005 

RU 
N 611 122 29 2 775 417 235 30 244 

Pop. share 10.65 4.25 1.52 0.16 27.01 21.80 19.31 2.54 12.76 
Av. income 1,291 2,491 2,166 1,128 2,741 3,914 4,010 5,795 3,462 

ES 
N 716 22 11 3 1,337 462 474 80 522 

Pop. share 8.94 0.46 0.47 0.16 30.30 15.66 21.29 4.62 18.12 
Av. income 133,700 156,883 179,362 268,475 242,902 303,652 336,284 371,434 330,616 

SI 
N 365 29 11 0 844 304 389 57 566 

Pop. share 8.59 1.17 0.69 0.00 24.55 14.37 25.45 4.16 21.02 
Av. income 81,139 116,026 127,828 0 158,345 207,803 233,124 218,648 234,378 

SE 
N 4,694 237 150 43 4,772 978 1,332 446 797 

Pop. share 25.68 3.11 2.95 1.13 27.59 9.62 17.49 7.32 5.10 
Av. income 10,444 14,222 16,859 18,363 22,794 26,192 30,401 30,736 32,141 

CH 
N 895 45 40 9 1,192 307 509 172 189 

Pop. share 15.67 0.89 1.23 0.31 33.35 10.66 20.86 8.19 8.85 
Av. income 4,013 4,290 4,684 4,477 6,776 6,762 6,938 7,267 7,852 

UK 
N 7,179 805 659 268 8,036 1,853 2,354 802 1,254 

Pop. share 14.41 2.70 3.23 1.79 33.18 10.20 17.06 7.29 10.14 
Av. income 897 882 952 966 1,719 1,965 2,279 2,146 2,434 

US 
N 12,442 1,337 914 348 14,902 4,231 4,758 1,929 2,850 

Pop. share 12.95 2.77 2.86 1.43 30.40 12.97 19.06 9.09 8.49 
Av. income 2,029 2,117 2,266 1,886 3,995 4,511 4,870 4,672 4,935 

Note. N  denotes non weighted number of observation. “Pop. share” is the fraction of working sample living in a household type 
(weighted by LIS frequency weights; in percent). “Av. income” denotes mean disposable income (weighted by LIS frequency weights). 
See Table A1 for country code definitions. Own calculations based on LIS 2000 data.
 



35 

Table A3a. Subgroup specific mean logarithmic deviations 

State 
1 adult, 
childless 

1 adults,  
1 child 

1adult,  
2 children 

1 adult,  
3 children

2 adults, 
childless 

2 adults, 
1 child 

2 adults,  
2 children 

2 adults, 
 3 children 

3 adults, 
childless 

AT 10.23 5.95 9.12 2.10 11.01 6.73 7.49 7.98 8.36 
(9.11;11.22) (3.03;7.56) (1.96;12.72) (0.58;3.02) (9.96;11.87) (5.63;8.05) (5.70;9.00) (4.33;10.64) (6.92;9.48) 

BE 9.83 5.24 9.31 4.29 12.48 7.13 9.04 5.85 6.71 
(7.19;11.79) (2.08;7.61) (3.25;14.72) (-2.73;8.70) (11.11;13.77) (4.82;9.08) (6.97;11.18) (3.10;7.64) (3.95;8.42) 

EE 19.34 18.32 11.00 10.49 16.84 16.74 18.02 15.09 16.21 
(16.12;22.50) (9.65;23.57) (6.08;14.79) (3.57;16.48) (15.50;18.42) (14.63;18.41) (15.08;19.92) (11.51;18.35) (14.11;18.28)

FR 13.08 11.16 9.22 9.23 11.71 8.84 8.25 6.80 8.72 
(12.09;13.88) (9.04;13.07) (6.59;12.34) (4.66;13.51) (11.20;12.22) (7.94;9.86) (7.48;8.95) (5.46;7.67) (7.67;9.73) 

FI 9.07 6.44 4.51 3.95 8.22 6.04 4.80 4.53 5.59 
(8.30;9.76) (4.48;7.91) (3.10;5.81) (0.95;6.20) (7.72;8.49) (5.27;6.79) (4.27;5.29) (3.85;5.15) (4.36;6.41) 

DE 13.54 8.95 14.75 2.93 10.58 8.49 7.27 7.75 6.91 
(12.12;14.67) (6.41;10.85) (9.10;19.10) (1.42;4.22) (9.97;11.17) (7.40;9.42) (5.79;8.43) (6.17;9.41) (4.62;8.16) 

GR 22.01 26.00 23.30 0.00 18.65 16.09 15.01 12.09 13.53 
(19.58;24.72) (7.27;41.24) (12.13;32.54) (0.00;0.00) (16.76;20.18) (13.53;20.29) (12.06;17.96) (8.38;17.00) (10.13;16.95)

HU 13.04 12.95 4.61 4.56 11.38 14.21 10.28 5.51 8.12 
(9.67;16.22) (4.23;19.93) (0.99;7.40) (-1.77;2.80) (10.04;13.14) (9.56;16.12) (6.37;13.44) (1.74;9.36) (5.05;11.05)

IE 18.27 7.17 6.30 4.83 17.76 11.14 8.92 10.78 12.36 
(14.67;20.57) (3.95;9.49) (2.62;8.47) (-1.41;7.76) (14.69;19.72) (8.04;14.56) (6.45;11.13) (7.39;13.28) (6.70;16.21)

IT 16.27 11.42 14.41 12.88 15.30 13.90 14.59 16.51 14.60 
(14.32;18.15) (4.94;16.40) (3.69;21.13) (-4.21;21.16) (14.00;16.43) (11.66;15.88) (12.66;16.75) (9.22;21.00) (12.77;16.17)

LU 10.39 7.33 10.73 2.28 10.46 8.37 8.15 8.06 7.55 
(8.21;11.93) (3.68;8.83) (2.80;16.23) (-0.51;1.76) (9.56;11.23) (6.59;10.41) (6.71;9.26) (6.15;9.49) (5.63;8.87) 

NO 10.51 7.13 5.89 3.00 7.41 4.81 4.54 3.91 4.25 
(9.86;11.19) (4.84;8.74) (2.42;8.79) (0.71;4.91) (6.97;7.84) (4.15;5.36) (4.09;4.94) (3.04;4.52) (3.73;4.73) 

PL 10.60 12.80 10.18 9.76 9.71 11.54 10.54 10.96 9.72 
(10.07;11.25) (10.86;14.47) (8.40;11.90) (4.63;13.52) (9.38;10.06) (10.97;12.15) (10.02;10.96) (10.15;11.76) (9.14;10.30)

RU 26.17 38.58 36.70 0.00 22.88 34.58 32.98 39.42 20.88 
(20.15;30.92) (29.11;46.10) (13.62;53.97) (0.00;0.00) (19.18;25.60) (26.71;43.62) (27.64;38.87) (16.93;52.29) (4.27;28.64)

ES 21.64 13.77 23.39 23.93 17.79 13.70 17.32 19.17 14.06 
(18.33;24.63) (5.51;21.64) (7.91;31.99) (-5.09;22.65) (16.59;19.14) (9.26;16.02) (15.04;20.04) (13.98;23.47) (9.41;16.18)

SI 11.83 7.31 14.48 0.00 12.69 8.81 7.05 7.29 9.48 
(9.88;13.43) (2.33;9.98) (-0.57;22.47) (0.00;0.00) (11.03;13.82) (7.01;10.36) (5.29;8.40) (3.07;9.79) (7.73;10.89)

SE 10.67 6.94 4.59 3.81 8.15 5.97 4.86 4.19 4.85 
(10.15;11.19) (4.87;8.64) (2.87;6.32) (0.32;6.86) (7.81;8.52) (5.23;6.53) (4.25;5.27) (3.56;4.86) (4.07;5.35) 

CH 11.41 5.51 10.26 5.15 11.32 7.01 6.95 10.29 11.59 
(9.78;12.56) (3.53;7.30) (6.22;13.65) (1.40;7.48) (10.37;12.16) (5.88;8.05) (6.02;8.03) (6.52;13.07) (8.65;13.83)

UK 17.62 10.15 9.08 6.04 16.75 13.41 12.49 12.13 12.14 
(16.90;18.27) (8.86;11.33) (7.48;10.15) (4.29;7.36) (16.29;17.16) (12.58;14.40) (11.76;13.14) (11.08;13.10) (11.23;13.02)

US 24.87 18.59 21.83 21.12 19.67 16.64 15.06 15.69 15.41 
(24.06;25.82) (17.27;20.39) (18.33;25.24) (16.98;26.11) (19.00;20.19) (15.75;17.57) (14.19;15.68) (14.54;16.89) (14.48;16.26)

Note. Point estimates and, in parentheses and italics, 95 percent bootstrap confidence intervals. All indices multiplied with 
100. See Table A1 in the Appendix for definition of country codes. Own calculations based on LIS 2000 data. 
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Table A3b. Subgroup specific Theil indices 

State 
1 adult, 
childless 

1 adults,  
1 child 

1adult,  
2 children 

1 adult,  
3 children

2 adults, 
childless 

2 adults, 
1 child 

2 adults,  
2 children 

2 adults,  
3 children 

3 adults, 
childless 

AT 10.49 5.52 8.30 2.21 10.29 6.41 7.12 6.77 8.08 
(9.25;11.59) (2.64;7.07) (1.81;11.14) (0.69;3.14) (9.38;11.13) (5.35;7.55) (5.71;8.20) (4.09;8.85) (6.64;9.11) 

BE 11.14 5.58 9.54 3.47 12.75 6.56 8.14 5.50 6.61 
(7.56;13.95) (2.30;8.14) (2.42;15.00) (-3.12;7.30) (11.10;14.24) (4.73;7.97) (6.14;9.87) (2.79;6.95) (4.16;8.29) 

EE 22.32 19.46 11.46 9.68 17.99 15.34 16.45 14.61 15.32 
(17.92;25.74) (8.04;26.39) (5.99;15.44) (3.83;15.06) (16.47;19.89) (13.38;16.80) (14.45;18.33) (10.72;17.57) (13.13;17.02)

FR 13.83 11.62 9.91 10.10 11.62 8.58 8.16 6.76 8.20 
(12.71;14.80) (8.97;13.72) (6.44;13.88) (4.32;14.88) (11.02;12.15) (7.75;9.64) (7.41;8.82) (5.76;7.60) (7.30;9.13) 

FI 9.79 6.30 4.50 4.38 8.25 5.66 4.61 4.41 5.27 
(8.98;10.75) (4.55;7.70) (2.91;5.74) (1.61;6.78) (7.77;8.55) (5.02;6.28) (4.13;5.02) (3.70;4.96) (4.34;5.94) 

DE 13.96 8.55 13.92 2.70 10.22 8.30 7.13 7.29 6.51 
(12.02;15.40) (6.19;10.56) (8.35;17.83) (1.45;3.88) (9.61;10.77) (7.29;9.19) (5.71;8.23) (6.10;8.79) (4.78;7.55) 

GR 21.08 22.11 21.28 0.00 18.38 14.96 13.82 11.64 12.26 
(18.79;24.04) (5.16;34.18) (10.10;30.65) (0.00;0.00) (16.54;19.91) (12.02;19.29) (11.39;16.65) (8.07;16.24) (9.35;15.32)

HU 16.08 14.16 4.72 4.51 12.33 14.27 9.83 5.49 8.10 
(12.04;20.67) (5.42;21.73) (1.03;7.52) (-1.74;2.77) (10.89;14.38) (9.70;16.05) (6.04;13.20) (2.03;9.19) (5.16;10.99)

IE 18.97 6.91 6.35 4.95 18.14 10.11 8.56 10.30 12.31 
(15.17;22.00) (3.63;9.16) (2.32;8.64) (-1.38;8.02) (14.59;20.59) (7.32;13.42) (6.07;10.69) (7.17;12.71) (6.96;16.52)

IT 17.27 11.85 14.68 11.64 15.45 13.08 13.78 16.11 13.29 
(14.86;19.53) (4.07;17.23) (3.57;21.64) (-5.30;18.23) (13.80;16.77) (10.82;14.97) (12.05;15.42) (10.40;20.03) (11.46;14.69)

LU 11.52 7.07 11.31 2.22 10.45 7.94 8.24 7.86 7.56 
(8.48;13.52) (4.12;8.58) (2.73;16.61) (-0.54;1.73) (9.42;11.22) (5.85;10.20) (6.55;9.29) (6.19;9.30) (5.69;8.86) 

NO 10.48 7.03 5.19 2.68 7.30 4.67 4.46 3.82 4.10 
(9.53;11.36) (4.54;8.65) (2.39;7.21) (0.97;4.26) (6.87;7.71) (3.96;5.21) (4.00;4.88) (3.15;4.39) (3.66;4.61) 

PL 12.05 13.46 10.23 11.13 9.80 11.18 10.30 10.83 9.38 
(11.33;12.90) (11.10;15.54) (8.10;12.25) (4.18;16.45) (9.44;10.15) (10.62;11.73) (9.76;10.70) (10.03;11.57) (8.76;9.92) 

RU 33.75 36.98 32.76 0.00 23.84 30.53 28.68 34.18 18.23 
(25.60;39.92) (28.24;44.39) (14.40;49.51) (0.00;0.00) (20.22;27.00) (24.73;36.10) (24.54;33.91) (16.58;46.33) (4.57;24.91)

ES 24.99 14.69 22.06 20.92 17.78 13.05 16.45 18.93 13.13 
(20.11;28.69) (6.83;23.11) (7.94;30.37) (-6.29;21.74) (16.42;19.23) (7.60;15.14) (14.28;19.38) (14.58;22.37) (7.93;15.11)

SI 12.00 7.27 13.76 0.00 12.05 8.18 6.71 7.15 8.59 
(10.05;13.72) (2.73;9.83) (-1.37;21.11) (0.00;0.00) (10.44;13.21) (6.60;9.54) (5.31;7.90) (3.13;9.53) (7.40;9.65) 

SE 10.38 6.77 4.55 4.28 7.79 5.52 4.56 4.11 4.41 
(9.75;10.90) (4.57;8.47) (2.73;6.36) (0.00;7.91) (7.51;8.08) (4.96;6.04) (4.03;4.91) (3.49;4.65) (3.95;4.79) 

CH 11.82 5.59 10.20 4.97 10.73 6.93 6.83 9.40 10.55 
(10.13;13.34) (3.59;7.39) (5.69;13.86) (1.23;7.19) (10.05;11.69) (5.83;7.91) (6.03;7.83) (6.57;11.70) (7.93;12.70)

UK 19.07 11.29 10.30 6.60 16.39 12.58 11.96 12.10 11.43 
(18.19;19.87) (9.61;12.98) (8.02;11.60) (4.74;8.24) (15.96;16.80) (11.78;13.39) (11.32;12.54) (11.00;12.99) (10.54;12.10)

US 25.00 17.34 21.58 22.28 18.35 15.61 14.63 15.26 13.91 
(24.03;26.21) (15.87;18.83) (17.89;25.36) (16.75;28.26) (17.70;18.96) (14.73;16.56) (13.69;15.31) (14.03;16.61) (12.96;14.49)

Note. Point estimates and, in parentheses and italics, 95 percent bootstrap confidence intervals. All indices multiplied with 
100. See Table A1 in the Appendix for definition of country codes. Own calculations based on LIS 2000 data. 
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Table A3c. Subgroup specific half the square of the coefficient of variation 

State 
1 adult, 
childless 

1 adults,  
1 child 

1adult, 
 2 children 

1 adult,  
3 children

2 adults, 
childless 

2 adults, 
1 child 

2 adults,  
2 children 

2 adults,  
3 children 

3 adults, 
childless 

AT 12.04 5.52 8.79 2.35 10.81 6.52 7.40 6.42 8.49 
(10.09;13.57) (2.70;7.33) (1.72;12.44) (0.81;3.31) (9.86;11.91) (5.40;7.70) (6.00;8.36) (4.19;8.25) (6.83;9.71) 

BE 14.92 6.26 10.97 2.98 14.55 6.62 8.13 5.53 6.95 
(7.99;20.07) (2.31;9.11) (1.45;17.42) (-3.06;6.49) (12.26;16.63) (4.83;8.07) (6.37;9.80) (2.59;7.19) (4.04;9.10) 

EE 31.51 26.84 13.42 9.68 22.56 16.36 17.46 16.35 16.72 
(23.18;36.84) (7.56;39.29) (5.93;18.60) (4.00;14.79) (20.37;25.13) (14.00;18.27) (15.09;19.83) (11.29;19.86) (13.79;18.72)

FR 16.77 13.62 11.89 12.18 12.82 9.08 8.73 7.19 8.37 
(15.07;18.27) (9.25;16.48) (7.32;17.86) (4.34;18.50) (11.95;13.48) (8.19;10.32) (7.73;9.44) (5.98;8.08) (7.46;9.35) 

FI 11.83 6.66 4.75 5.04 8.93 5.67 4.67 4.49 5.32 
(10.55;13.38) (4.62;8.18) (2.83;6.05) (1.67;7.71) (8.32;9.31) (5.10;6.22) (4.17;5.12) (3.70;5.03) (4.52;5.85) 

DE 16.94 8.99 14.87 2.54 10.94 8.79 7.63 7.50 6.70 
(13.84;19.39) (5.81;11.47) (7.69;19.64) (1.46;3.64) (10.16;11.54) (7.50;9.85) (5.95;8.82) (5.93;9.04) (5.28;7.79) 

GR 24.21 24.98 21.53 0.00 21.25 15.93 14.61 12.52 12.71 
(19.86;28.75) (-3.18;40.18) (7.17;32.89) (0.00;0.00) (18.71;23.48) (11.14;21.61) (12.15;17.88) (8.49;18.27) (9.16;16.14)

HU 24.37 17.26 4.95 4.52 15.18 16.13 10.35 5.75 8.79 
(17.07;32.91) (5.88;27.38) (0.91;7.84) (-1.86;2.79) (12.74;18.09) (10.81;19.09) (5.45;14.59) (1.61;9.62) (5.48;12.10)

IE 22.44 6.99 6.76 5.24 21.32 10.17 9.14 11.04 13.86 
(17.39;25.96) (3.19;9.37) (2.20;9.33) (-1.57;8.57) (16.52;24.95) (7.01;13.56) (6.11;11.84) (7.31;14.10) (7.85;18.86)

IT 21.89 14.25 16.81 11.55 18.29 14.25 15.15 18.29 13.97 
(17.87;25.99) (2.46;21.61) (0.67;25.75) (-5.31;17.54) (15.56;20.42) (10.60;16.56) (12.95;17.36) (11.76;22.81) (11.09;15.47)

LU 14.61 7.12 12.68 2.19 11.32 8.07 8.87 8.17 8.04 
(10.19;17.83) (3.69;8.77) (2.60;18.28) (-0.63;1.72) (10.27;12.25) (5.47;10.80) (6.93;10.09) (6.58;9.99) (6.00;9.37) 

NO 12.00 8.03 5.20 2.57 7.82 4.84 4.69 3.96 4.15 
(10.29;13.41) (4.65;10.54) (2.49;7.17) (1.03;4.01) (7.24;8.26) (4.02;5.44) (4.16;5.12) (3.25;4.55) (3.66;4.72) 

PL 15.82 16.43 11.64 15.06 11.02 12.09 11.13 11.97 10.01 
(14.37;17.38) (12.08;19.82) (8.19;14.92) (2.99;23.60) (10.49;11.47) (11.41;12.82) (10.49;11.64) (11.08;12.92) (9.27;10.66)

RU 61.02 48.35 41.42 0.00 32.21 36.27 32.64 39.53 19.74 
(39.25;73.95) (33.61;59.82) (13.76;65.52) (0.00;0.00) (25.29;37.95) (29.35;42.42) (26.20;39.72) (17.89;55.89) (3.39;28.59)

ES 35.96 17.75 23.54 19.93 20.69 14.26 18.18 21.18 14.01 
(25.07;43.66) (7.81;28.58) (7.32;33.46) (-9.18;23.27) (18.71;22.95) (7.11;16.83) (15.04;21.58) (16.19;24.46) (7.65;16.74)

SI 13.65 7.81 14.55 0.00 13.10 8.34 7.02 7.48 8.62 
(11.28;16.18) (2.77;10.96) (0.51;22.37) (0.00;0.00) (11.03;14.57) (6.63;9.85) (5.56;8.34) (3.24;10.06) (7.49;9.66) 

SE 11.54 7.46 4.95 5.26 8.10 5.59 4.58 4.26 4.30 
(10.56;12.30) (4.84;9.74) (2.53;7.18) (-0.46;9.97) (7.79;8.43) (5.04;6.17) (4.12;4.94) (3.62;4.74) (3.88;4.72) 

CH 14.09 5.92 11.07 4.92 11.29 7.33 7.32 9.68 10.65 
(11.30;16.52) (3.93;7.92) (5.17;15.57) (1.25;7.12) (10.54;12.53) (6.12;8.44) (6.23;8.35) (6.84;12.48) (8.13;12.80)

UK 24.69 14.30 13.37 7.90 18.47 13.49 12.94 13.48 12.06 
(23.07;26.44) (11.31;16.95) (9.03;16.08) (5.05;10.11) (17.89;19.04) (12.50;14.52) (12.16;13.68) (12.07;14.69) (11.13;12.92)

US 32.97 19.75 28.47 31.55 20.93 17.75 16.91 17.72 14.81 
(30.68;35.42) (17.17;22.45) (19.74;36.46) (18.70;44.20) (19.95;21.82) (16.39;19.29) (15.59;18.04) (16.01;19.76) (13.44;15.58)

Note. Point estimates and, in parentheses and italics, 95 percent bootstrap confidence intervals. All indices multiplied with 
100. See Table A1 in the Appendix for definition of country codes. Own calculations based on LIS 2000 data. 
 

 


