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1. Introduction

An underlying assumption when making normative judgement on the basis of a set of income
digtributions according to the degree of inequality is that the assessment carries over to the
digtributions of economic welfare. This requires that there must be insignificant interpersonal
variationsin the conversion of individual income into individual welfare. Otherwise, an equal
distribution of income may yield unequa welfare levels, and it becomes hard to defend equality in the
income space as an expression of distributional justice. The reason isthat income is a good that does
not have an intrinsic value but isimportant merely as an instrument for individuals to pursue welfare.
Thisimpliesthat the population in a study of income inequality should, in principle, consist of
income-recipients who are identical in every relevant aspect other than income. For this reason,
comparisons of incomes across countries seek to adjust country currencies to common measures by
accounting for important non-income differences such as variation in prices across countries; thisis
typically done by employing purchasing power parities.

Acknowledging, however, that the welfare basis of such real income comparisons may be
rather limited due to methodological and dataissues ranging from the basic index-number problem to
disparitiesin nationa household surveys, cross-country studies of inequality regularly confine the
comparisons to intra-country relative measures and do not seek absolute comparisons of levels of
incomes in different countries.* By contrast, empirical analyses of income distributions within a
country usually do not consider the implications of non-income differences between individuals
beyond accounting for resource sharing and household economies of scale. Since empirical evidence
suggests other important sources to comparability problems of incomes within a country, such asa
substantia price difference of housing between urban and rural areas, intra-country relative measures
may nevertheless suffer from a weak welfare basis. Consequently, the conventional assessments of
income distributions within a country might be biased. As pointed out by Brandolini (2006), this bias
islikely to carry over to assessments of absolute differences between countries, where one attempts to
correct for differences in the average cost-of-living between countries, but not for differencesin the
cost-of-living across areas within the same country.

According to Coulter et a. (1992) and Cowell (1995), there are two strategies available

for coping with problems of comparability in order to achieve distributions of income that mirror the

L Whilst Smeeding et al. (1993) and Atkinson et al. (1995) refrain from making absol ute comparison of incomes across
countries and limit the cross-country study exclusively to intra-country relative measures, Y otopoul os (1989), Schultz (1998),
Milanovic (2002), and Sala-i-Martin (2006) attempt to assess the world income distribution and Atkinson (1996) and
Brandolini (2006) provide EU-wide estimates of inequality. See Atkinson and Brandolini (2001) for adiscussion of the issue
of the comparability of the data commonly used to estimate the world income distribution.
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digtributions of unobserved welfare; either one transforms the income measure by incorporating the
relevant non-income heterogeneity and aggregates across individuals or one uses the observed income
data and accounts for non-income heterogeneity at the aggregation stage. In this paper, we will pursue
both strategies. To this end, we utilise aregister household panel data set covering the entire resident
population of Norway in the period 1993-2001; these household and demographic data are
supplemented with detailed income data from the Tax Assessment Files. Access to this unique data set
allows us to account for non-income heterogeneity at a sufficiently disaggregate level. A necessary
condition for either of the above strategies is that the heterogeneous population in question can be
partitioned by relevant non-income differencesinto a set of mutually exclusive homogeneous
subgroups; the incomes can thus be considered comparable within, but not necessarily between, the
subgroups. Since the primary focus of this paper is on how to deal with comparability problemsin the
gpatia dimension, we partition the Norwegian population - after using an equivalence scale to account
for heterogeneity in household size and composition - into 90 subgroups according to the economic
region to which they belong. The main criteria used for defining these regions are local 1abour market
conditions, trade and service patterns as well as commuting and internal migration patterns. The
purpose of this classification isto account for barriers to arbitrage within a country caused by transport
costs, imperfect competition and information, and transaction costs of relocating and commuting.
Since the capacity of individuals to purchase goods that are not perfectly tradable depends on the level
of resources available to the people around them through the geographic pattern of competition, we
would expect prices on certain goods, such as housing, to increase with the general income level ina
region. In fact, we find a strong positive correlation between housing prices and the general income
level across the economic regions. Thisindicates that the consumption potential of a given amount of
income differs systematically between economic regions, which in turn suggests restricted
interpersonal comparability of incomes. The positive correlation between income levels and housing
prices across the economic regions is compatible with the prediction of the Harrod-Bal assa-Samuel son
proposition that the price levels on nontradable goods, and thus the overall consumer price level, tend
to rise with country per capitaincome.

To achieve full comparability of incomes within the country, it is necessary to transform
the observed incomes into real incomes according to relevant non-income differencesin the
population. Because the essential purpose of the income transformation carried out in this paper isto
permit comparisons of income between individualsin different regions, we must be particularly
interested in non-income differences that are systematically correlated with the general income levels
across the regions. Such non-income differences could bias the results of the whole exercise of

measuring inequality within a country. Thus, accounting for variation in housing prices across the



subgroupsis critical for obtaining reliable estimates of real incomes. In fact, adjusting for geographical
differencesin the cost of housing in distributional analysis was one of the main recommendations
made by the National Academy of Sciences Panel on Poverty and Family Assistance in the United
States (Citro and Michael, 1995).% To this end, we use information about relative prices per square
meter on houses sold in the various economic regions as a proxy for the relative prices on housing.
Dueto lack of credible data, we have to rely on an assumption of no variation in prices across the
regions for all other goods. By estimating a set of regional price indices, we are able to transform
observed incomes into real incomes. On the basis of the distribution of real incomes within the
country, we may straightforwardly aggregate across individuals to achieve a measure of the overall
inequality in the population. Although housing related expenditure accounts for about a quarter of
aggregate household consumption expenditure in Norway (excluding mortgage payments), price
differentials on other goods will also be expected to matter when we compare the consumption
potential of the incomes of different individuals. However, this will be an argument against the
proposed real income transformation only if there are important price differentials which are
systematically different from the pattern of housing prices across the regions. Altogether, itis
necessary to keep in mind the serious drawback of the conventional method of measuring inequality
where price differentials within a country are smply ignored.

Unfortunately, neither regional price indices nor detailed information about the
geographic price pattern of key goods at a sufficiently disaggregate level is aways available in the
OECD-countries. The binding constraint for transforming the observed incomes into real incomes may
therefore very well be the data. Furthermore, it can be argued that inequality measures based on the
estimates of real income suffer from alack of welfare basis for reasons ranging from substitution bias
in the price indices to systematic differences across regions in the qualities of goods offered aswell as
the consumption habits of individuals. For these reasons, we al so reconsider the standard approaches
conventionally applied at the aggregation stage of measuring inequality. Specifically, we propose a
method that enables us to measure income inequality when incomes can be considered comparable
within regions of a country, but we are unable to achieve adegquate comparability between the regions
by transforming the observed incomes into real incomes. On the basis of the distribution of income
within each of the regions we estimate a set of region-specific inequality measures. By aggregating the
inequality measures across the regions according to their population shares, we abtain an estimate of
overall inequality where the term capturing inequality between/acrossregionsis excluded. The

purpose of this approach isto ensure awelfare basis of the measurement of inequality in a

2 See Short et al. (1998), Short (2001), and Jolliffe (2006) for studies of poverty in the U.S. using an inter-area housing price
index based on data on gross rent for apartments to adjust for geographical differences in the cost of housing.



heterogeneous population by restricting the comparison of incomes to individuals who live in the same
region and are thus likely to face similar price pattern and qualities of goods as well as share
consumption habits. This approach can aso be interpreted as providing a measure of the average
relative deprivation in a country along the lines of Runciman (1966), who argued that individuals
compare themselves with a certain reference subgroup rather than with the population of the country
asawhole.

When relying exclusively on intra-regional relative measures and not seeking absolute
comparisons of levels of incomes between the regions, one runsthe risk of disregarding genuine inter-
regiona differences. Whether or not to let region-specific inequality measures form the basis of an
analysis of income inequality should thus not be conceived as a matter of the presence of relevant non-
income differences within a country, but the relative size of the signal to the bias and the noise of
relying on inter-regional information; comparison is a matter of degree rather than absolute.

The paper is organized as follows. Section 2 discusses the impact of non-income
heterogeneity in the population on the choice of method for measuring inequality. In Section 3 we
examine the extent to which levels and trends in income inequality as well as the results from
decomposition analysis by income factor depend on the choice of method for measurement.

Concluding remarks are provided in Section 4.

2. Theimpact of population heterogeneity on the choice of
method for measuring income inequality

“Heterogeneity of factorsthat influence individual advantage is a pervasive feature of actual socia
evaluation. While we can decide to close our eyesto thisissue by simply assuming that thereis
something homogeneous called ‘the income’ in terms of which everyone can be compared (and that
variations of needs, personal circumstances, prices, etc, can be, correspondingly, assumed away) this
does not resolve the problem — only evadesit” (Sen and Foster, 1997, p204).

Arguably, the primary problem of measuring income inequality is not that of constructing
indices from fundamental properties they presumably ought to have in the conventional context of a
homogeneous population; it is a problem of the meaning that we can give to the measures we choose
to employ subject to reasonable informational assumptions.® Indeed, the relevance of axiomatic results
depends entirely on the meaningfulness of their constituent properties. Below, we demonstrate that the
welfare basis of the conventional method for measuring inequality within a country is based on

stringent assumptions about the rel ationship between observed income and economic welfare across

® For axiomatic characterisation of the Theil index, the Generalised Entropy family, and the Gini-coefficient see Foster
(1983), Shorrocks (1984), and Aaberge (2001b), respectively.



the population; this may be alimitation to the practical relevance of the standard method. Alternative
methods employing weaker and less controversial informational assumptions are subsequently
considered. In end effect, the objective is to contribute to bridging the wide gap between theoretical
work on the measurement of inequality, which presupposes a homogeneous population, and empirical
counterparts forced to deal with a population of heterogeneous individual s inhabiting a heterogeneous
environment.*

Before considering how to measure income inequality under restricted interpersonal
comparability it is necessary to introduce some notation. Consider a population of n individuals and
define for each personi = 1,2,..., n:

Y; - the equivalent income of person i after adjusting for household size and composition

pi - the vector of prices facing person i after adjusting for differences in the qualities of

goods

Z - the vector of individual characteristics of person i
Let u; =v(Y;; p;, z ) bethe deterministic indirect utility function, which is an increasing function of Y.
This function provides a measure of the economic welfare of individua i for equivalent income'Y;
conditioned on the prices of goods p; he is faced with and individual characteristics z. Note that the
assumption of acommon functional form implies that individuals have a common preference map and
that any heterogeneity in needs and circumstances must be possible to define on the vector of
individual characteristics. Thus, the vectors of individual characteristics are assumed to account for all
interpersonal variation in the conversion of individual income into individual welfare for a given set of

prices. Inverting u; yieldsY, = g(u;; p;, ), which measures how much income individual i would need

to achieve welfare level u; at the prices p; given hisindividual characteristics z. We partition the
population into r mutually exclusive and collectively exhaustive subgroups in which each member has

identical z and faces the same p. Let the proportion of the population that belongs to subgroup j be

a, =n—nj , Where n; represents the number of individualsin subgroupj,j =1, 2, ..., r. Thus, zrj:laj =1.

If the entire population hasthe same p and zthenr = 1. By contrast, if each individual differsin terms

of zand/or p, thenr = n.

2.1. Measuring incomeinequality in a homogeneous population: The conven-
tional approach

Suppose that Y is perfectly measurable and fully comparable between individuals in the population.

Furthermore, assume that z and p are homogeneous across the population, i.e. r = 1. In this benchmark

4 See Foster (1984) for a discussion of the divergence between theoretical and applied work in the measurement of inequality.



case, the distribution of Y is cardinally equivalent to the distribution of welfare.® The overall inequality
in the population based on the cumulative distribution function of Y can mechanically be expressed as

afunction of inequality within and between/across subgroups

(2.2) I=>wl,+R
j=1

where | is acountry-specific measure of overall inequality that satisfies symmetry, replication
invariance, mean independence and a so the Pigou-Dalton transfer condition, I; is| applied on
subgroup j, w; is the weight attributed to subgroup j, and the term R captures inequality between/across
subgroups.® If the underlying assumption of full interpersonal comparability of incomeis satisfied, |
will provide a meaningful summary measure of overal inequality in a population. Moreover, (2.1)
enables us to study the relationship between overall inequality and inequality within and
between/across subgroups of the population according to, say, gender or region of residence. By and
large, the theoretical as well asthe empirical literature on the measurement of inequality is based on
this approach (Jenkins and Lambert, 1993). However, unless the population of study consists of
homogeneous individuals inhabiting a homogeneous environment, this approach runs the risk of

producing estimates of inequality that lack awelfare basis.

2.2. Measuring incomeinequality in a heter ogeneous population: Transfor ming
theincome measure or adjusting the aggregation procedur e?

In order for differencesin welfare to arise exclusively from differences in income, as assumed in the
previous section, al individuals must face the same prices and have the same individual
characteristics. Below, we will consider how to measure income inequality when there is relevant non-

income heterogeneity in the population.

2.2.1. Transforming the income measure
Empirical evidence suggests that prices of basic goods, such as housing, differ significantly between
urban and rural areas within the same country. Under the assumption of perfect tradability - implying

not only no transport costs, perfect competition, and compl ete information but also that individuas

® Formally, two measures are cardinally equivalent if the value of one measure can be obtained from the other by multiplying
apositive constant and adding or subtracting another constant.

® For astrict statistical decomposition, the between-group inequality depends only on group means and the within-group
inequality depends only on group inequality measures (Das and Parikh, 1982). As opposed to the inequality measures that are
additively decomposable, the so-called generalised entropy family of inequality measures, the Gini-coefficient does not admit
strict statistical decomposition into within- and between-group components but does al so require an across term. For more on
the subgroup decomposition issue, see e.g. Rao (1969), Shorrocks (1980, 1984), Cowell (1980, 1988), Das and Parikh (1982),
Anand (1983), Lambert and Aronson (1993), Sen and Foster (1997), and Foster and Shneyerov (1999).
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face no transaction costs to rel ocate or commute - the ‘law of one price’ will be satisfied for al goods
(seee.g. Marris, 1984). In this case, observed price differences across subgroups should simply reflect
differencesin qualities of goods, i.e. each individual facesthe same p. If there are barriersto arbitrage

on the other hand, price differences will cause the welfare-equivalent of a given amount of income to
vary systematically between subgroups within acountry. Thisimpliesthat Y, = g(u; p,z ) may differ
fromY, = g(u,; p,. %) evenif u =y, andz =z, .

Suppose that the r subgroups of the popul ation have the same z but different p. To
achieve full comparability of incomes within the country, atransformation of the observed incomes

into real incomes is required. For a given subgroup j, the relationship between real income Y; and

observed income Y; can be specified as
(2.2) Yj* =Yj G

where ¢ is the cost-of-living index of an individual from a given reference-subgroup k relative to an

individual from subgroup j. Let ¢ be defined as

(23) C. =e(uk;pk’z)
' " e(up;.2)

where the function (-) gives the minimum expenditure level necessary to achieve a given utility level
conditional on prices and individual characteristics. Thus, ¢ is given by the ratio of the minimum
expenditure levels necessary to achieve the welfare level of reference-subgroup k at the prices facing

subgroup k and j, respectively. Under the assumption of homothetic preferences, it follows that

e(u; p,z) =k(p)h(u,; z).” Thus, gk isafunction of observable prices only. Asiswell known, the
cost-of-living index of subgroup j relative to subgroup k will then be bounded from below by the
Paasche index denoted Pj"’k and from above by the Laspeyres index denoted Pj%k . These are defined as

M

Z pm,kqm,j M

(2.9 F)jlv_k:mle—:Z(pm,k/pm,j)Sm,j )
D Pritn; ™
m=1

and

" A function is homothetic if it is an increasing transformation of a linearly homogeneous function. Intuitively, homotheticity
implies that the indifference curves are radia copies of each other (see e.g. Sen and Foster, 1997).



M

z pm,kqm,k |: M

(2.5) pho=ml -

M

Z pm,j qm,k

m=1

(Pr/ P ) " S } ,

m=1

where the price and quantity of commodity m=1,2,...,M supplied in subgroup j are denoted pn,; and

Om; respectively, whilst the expenditure share on commodity min subgroup j is given by
Snj = PriOn,; / Z:ﬂ P G- P can thus be written as an arithmetic average of the mprice ratios

Pmi/Pm; that are weighted by subgroup j’ s expenditure shares, as seen from (2.4). In comparison, (2.5)

show that Pj',’k can be written as a harmonic average of the same m price ratios that are weighted by

subgroup k's expenditure shares.
Over the last decade, a consensus has emerged that bilateral comparisons should be made

using a so-called superlative index number, one of which is the Fischer index defined as the geometric

mean of ijk and Pj‘fk (Hill, 2004). In fact, for bilateral comparisons the superlative index numbers can

be shown to be favourable from an axiomatic perspective and they are exactly equal to the true cost of
living function for flexible expenditure functions when preferences are homothetic (Diewert, 1976,
1999). A problem with the bilateral indices (including the superlative ones) applied to a multilateral
context, i.e. whenr > 2, isthat they are not in general transitive if the expenditure pattern varies across
subgroups, as one would expect when prices vary across subgroups. Furthermore, the bilateral indices
described above require information about the expenditure shares of at least one subgroup. In practice,
however, we usually do not have information about subgroup-specific expenditure shares at a
sufficiently disaggregate level. By contrast, the Symmetric Star method for multilateral comparisons
compares subgroups indirectly via the average subgroup and thereby ensures transitivity.?
Furthermore, if we apply the Average Basket version of the Symmetric Star method we only need
information about the price ratios between the subgroups and the expenditure shares of the average
subgroup, which corresponds to the expenditure shares used in the national consumer price index.

According to the Average Basket method, the price index between subgroup j and k can be defined as

M
=) PL Z pm,kqm,x M
(26) Fk = PLX'k = n;/Tl = Z( pm,k/ pm,j )Smx
I % z pm,qu,x ™

8 See Hill (1997) for asurvey of multilateral methods for making comparisons of prices and quantities.
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where gmy is the quantity of commodity m consumed in the average subgroup x and s, the
corresponding expenditure share. From (2.6) it is clear that the price index between subgroup j and kis
defined as the ratio of the Laspeyresindex for the average subgroup x and subgroup k and j,
respectively.

Alternatively, we could have used the Average Price version of the Symmetric Star
method and defined the price index between subgroup k and j asthe ratio of the Paasche index for the
average subgroup and subgroup k and j, respectively. To apply the Average Price method, however,
information about subgroup-specific expenditure sharesis required, although it would in this case
suffice with commodity prices for the average subgroups rather than subgroup-specific commodity
prices. In comparison, the Fischer Star index, which is a geometric mean of the pair of indices
stemming from the Average Basket and Average Price method, requires information about subgroup-
specific and average subgroup expenditure shares as well as subgroup-specific and average subgroup
commodity prices.

Note that although the Average Basket method satisfies important index number tests,
including the Weak Factor Reversal Test and the Average Test for price indices, it is subject to the
adverse Gerschenkron effect (Hill, 1997). The Gerschenkron effect arises because expenditure patterns
are likely to change in response to changes in relative prices, since individuals presumably substitute
consumption towards relatively cheaper goods. As aresult, measures of inequality across the
subgroups based on real income measures constructed utilising (2.6) are likely to be upward biased if
the expenditure pattern of the average subgroup is more similar to the expenditure pattern of the high-
income subgroups compared to the low-income subgroups. Whilst the Average Price method is also
subject to the Gerschenkron effect the Fischer Star method does not suffer from such bias, though it
does require more information.

By replacing ¢ in (2.2) with P,/P; from (2.6) we can obtain estimates of real incomes Y*
for the entire population. Applied to the distribution of Y*, the country-specific inequality index
defined by (2.1) provides ameasure of the overall inequality in real incomes as well as measures of
inequality within and between/across subgroups. Aslong as ther subgroups of the population differ
exclusively in p and the chosen price index is a reasonable approximation of the true cost of living
index, the distribution of Y* will correspond to the underlying distribution of welfare.

In addition to the Gerschenkron effect there are, however, severa problematic aspects
related to the welfare basis of the constructed real income measures. Firstly, the transformation of
observed incomes to real incomes assumes that all commodities are available and identical in quality
countrywide. For certain commodities, there are methods developed to account for quality differences,

such as hedonic indices developed to adjust for quality differencesin housing dueto, say, location.
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However, for amajor class of commodities the quality and sometimes also the availability are
inherently difficult to assess. This includes health care, education, and local government services,
which are usually not provided by the market mechanism. If the quality and/or availability of such
goods vary systematically within a country, then the real income measures will be biased.
Furthermore, if preferences are non-homothetic there exists no unique, true measure of real income,
since the cost-of-living index depends on the utility level of the reference-subgroup (Neary, 2004).
Perhaps more importantly, the assumption of identical individual characteristics across the population
isacrude one. Indeed, one could question whether the consumption habits of individual s apply
broadly to the entire country or differ according to region of residence. Arguably, an individua’s
commodity requirements depend on the circumstances of his or her reference group, which are, in
turn, presumably influenced by the community to which he or she belongs. If one agrees with Sen
(1984) that there is significant variability in the commodity requirements within a given country, then
the levels of welfare individual s can achieve for a given amount of income may vary depending on,
say, their region of residence even when price patterns and qualities of goods across regions are the

same.

2.2.2. Adjusting the aggregation procedure
Suppose that the r subgroups of the population differ in terms of z and/or p and that we are not able to
achieve adequate comparability of incomes between the subgroups by a transformation of the
observed incomes into real incomes. On the basis of the r subgroup-specific estimates of the inequality
measuresin (2.1) one may obtain a complete ordering over a set of possible distributions of income for
each subgroup. The reason is that the population of each subgroup consists of identical individualsin
every relevant aspect other than income. Since the incomes are not comparabl e between the
subgroups, the subgroup aggregation in (2.1) is, as pointed out in Coulter et al. (1992) and Cowell
(1995), contentious. The problem is twofold:

e The measure of between/across-group inequality is based on non-comparable elements.

e Theweights of the within-group inequalities, which conventionally depend on the income

shares of each subgroup, are no longer appropriate.

Although measured inequality within each subgroup can be seen as reflecting a genuine disparity
among individuals' ahilities to achieve welfare, the between/across-group measure of inequality does
not necessarily capture differencesin the welfare of individuals belonging to different subgroups. The
reason is that prices and individual characteristics vary between subgroups implying that

between/across-group inequality looses its information value for ng overall inequality; we are
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comparing apples with oranges. Accordingly, the weighting scheme of within-group inequalities
cannot be based on the income shares of the subgroups. Thus, it is necessary to introduce an
aternative weighting scheme that does not involve subgroup-specific average incomes when forming
an overal measure of inequality based on the subgroup-specific inequality estimates. We propose
setting the weights according to the population shares of the subgroups. By inserting a; for w; and
dropping Rin (2.1), the inequality in the population asawhole I can be expressed exclusively as a
weighted sum of inequality within the subgroups

(2.7) |~=Zr“aj|j :

Above, | isjustified as ameasure of overall income inequality in a heterogeneous population when
incomes can be considered comparable within subgroups of a country, but we are not able to achieve
adequate comparability between the subgroups by transforming the observed incomes into resl
incomes.” Alternatively, I can be interpreted along the lines of the strand of literature on relative
deprivation starting with Runciman (1966), who argued that individuals may compare themselves with
some reference group within the society rather than with the society as a whole. From Kakwani (1984)
it follows that when |; is represented by the Gini-coefficient, I can be viewed as ameasure of the
average relative deprivation suffered by the population when individuals compare their incomes within
their own subgroups only and therefore do not feel deprived relative to members of other subgroups.*®
Note that in terms of informational requirements, the frequently used dominance criteria
to rank income distributions in a heterogeneous population may be considered as an intermediate
between the income transformation approach and the method based on subgroup-specific inequality
measures. For example, unlike the income transformation approach, application of the sequential
dominance conditions suggested by Atkinson and Bourguignon (1987) do not involve cardinal
specification of transformation scales.™ On the other hand, the dominance test requires not only
partitioning of a heterogeneous population into subgroups distinctive in terms relevant non-income

differences, but also that the subgroups can be unambiguously ranked according to the welfare-

® On the basis of asimilar argument, Mogstad et a. (2007) proposes to measure poverty within a country on the basis of a set
of subgroup-specific poverty lines rather than on the basis of ajoint country-specific poverty line.

19 Berrebi and Silber (1985) show that the income inequality measures commonly used can &l be expressed as an income
weighted sum of individual deprivation coefficients, distinctive in terms of the way deprivation is defined. See e.g. Yitzhaki
(1979) for an aternative measure of relative deprivation expressed as the product of the mean income and the Gini-
coefficient for a society or a subgroup thereof.

™ This method has been extended by Atkinson (1992), Jenkins and Lambert (1993), Chambaz and Maurin (1998), and
Lambert and Ramos (2002) to deal with changing demographics, poverty, and the principle of diminishing transfers. See e.g.
Fleurbaey et al. (2003) for dominance conditions concerned with the robustness of the assessments of income distributionsto
the choice of cardinalisation of transformation scales.
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equivalents of a given amount of income. Thisis not required by the method based on the set of
subgroup-specific inequality measures. While it may be possible to agree on a suitable ranking of
subgroups by a single source of heterogeneity, say, the relative needs of household types or price
differentials between regions, a widespread agreement isless likely to be established about the ranking
of subgroups by multiple sources of heterogeneity. In fact, if subgroups differ along several non-
income dimensions, ranking of the subgroups requires information about the relative impact of these
differences on individuals' welfare levels. Specifically, one isforced to provide answers to questions
such as ‘For a given amount of income, is a couple without children living in aregion with relatively
high prices needier than a couple with children facing lower prices? . Unless consensus about ranking
is established in such cases, dominance tests cannot solve the problem of ng income
digtributions in a heterogeneous population. Instead, we have to rely on either the income

transformation approach or the method based on a set of subgroup-specific inequality measures.

3. Thesengitivity of income inequality estimatesto the assump-
tions of inter personal compar ability
The objective of this section is to assess the sensitivity of estimates of income inequality to the choice
between the standard method, which presupposes a homogeneous population, and the methods
devel oped to cope with comparability problems within a country. Specifically, we apply the methods
discussed in Section 2 to examine the extent to which levels and trends in income inequality depend
on whether the basis of analysisis (i) a country-specific inequality measure based on observed
incomes, (ii) a country-specific inequality measure based on real incomes or (iii) a set of region-
specific inequality measures. A mgjor discussion in the literature on income distribution revolves
around the manner in which various income factors contribute to inequality in disposable income. For
example, the policymaker may be interested in assessing the extent to which inequality is due to
earnings or capital income or studying the redistributive nature of taxes and transfers. We will
therefore also examine the sensitivity of results from a decomposition analysis by income factors to
the choice of method. In fact, the results from the decomposition analysis are of interest in their own
right as no decomposition analysis has so far been carried out for Norway in the period of time we are

considering.

3.1. Data and methodological assumptions

The empirical analysisis based on aregister household panel data set covering the entire resident
population of Norway in the period 1993-2001. Accessto this data set allows usto account for non-
income heterogeneity at a sufficiently disaggregate level. By contrast, the data sets used in most cross-
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country comparisons of income inequality, such as the Luxembourg Income Study database, do not
contain enough observations to deal with heterogeneity within a country in a sound manner. Indeed,
Aaberge (2001a) demonstrates that when sampling errors are taken into account, the compl ete ranking
of countries suggested in the OECD study by Atkinson et a. (1995) have to be replaced by aranking
of countriesin afew groups. Theregister panel data set with household and demographic information
is supplemented with detailed income data from the Tax Assessment Files, which are collected from
tax records and other administrative registers rather then interviews and self-reporting methods. The
coverage and reliability of Norwegian income registers are considered to be very high, asis
documented by the fact that the quality of such national datasets of income received the highest rating
in a data quality survey in the Luxembourg Income Study database (Atkinson et a., 1995).

In this paper, we use disposable income as the focal variable for the empirica analysis of
income inequality. Disposable income, which is defined in close agreement with international
recommendations (e.g. Expert Group on Household Income Statistics, 2001), incorporates earnings,
self-employment income, capital income, transfers and taxes. To enable the comparison of incomes
across individuals belonging to househol ds of varying size and composition the OECD equivalence
scaleis applied; the weight of the first adult in the household is set to 1, each additional adult is given
aweight of 0.7, and each child gets aweight equal to 0.5. The robustness of the inequality estimatesto
the choice of equivalence scale is examined by the use of the EU equivalence scale, which gives the
first adult the weight 1, each additional adult is given the weight 0.5, and each child the weight 0.3.

As previoudly addressed, a necessary condition for the income transformation approach
as well as the method based on subgroup-specific inequality measures is that the population can be
partitioned by relevant non-income differencesinto a set of mutually exclusive and collectively
exhaustive subgroups that are homogeneous. In this case, incomes can be considered to be comparable
within but not necessarily between the subgroups. Because the focus of the empirical analysisisto
deal with comparability problemsin the spatial dimension, we partition the population into 90
subgroups determined by the economic region of residence. The main criteria used for defining the
economic regions are local labour market conditions, trade and service patterns as well as commuting
and internal migration patterns.’> The main goal of this classification is to account for barriersto
arbitrage within a country caused by transport costs, imperfect competition and information, and
transaction costs of relocating and commuting. Specifically, these economic regions constitute a

regional level between the 19 counties and the 435 municipalitiesin Norway. Since the capacity of

12 7o supplement these formal criteriaforming the basis for the definition of economic regions, geographical expertise
accumulated in Statistics Norway aswell aslocal knowledge from the municipalities have been utilised. See Statistics
Norway (2000) for a detailed description of the classification of economic regions, which roughly correspond to the NUTS 4
—level in EU’ sregional classification.
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individuals to purchase goods that are not perfectly tradable depends on the level of resources of the
other people around them due to the geographic pattern of competition, we would expect prices on
certain goods, such as housing, to increase with the general income level in aregion. Infact, Figure 1
shows a correlation of 0.79 between average housing prices and the average equivalent income across
the economic regions, independent of the choice of equivalence scale. Thisindicatesthat the
consumption potential of a given amount of income differs systematically between economic regions,
which in turn suggests restricted comparability of incomes within the country.

The positive correl ation between income levels and housing prices across the economic
regionsis compatible with the prediction of the Harrod-Bal assa-Samuel son proposition that price
levels on nontradable goods tend to rise with country per capitaincome.*® The basic argument
underlying this proposition is that rich countries appear to be relatively more productive in tradables
than nontradables. If the law of one price holdsin the tradable sector, then cross-country relative
wages are determined by productivity differencesin tradables. In rich countries, the producers of
nontradeable goods must set their prices relatively high to match the high wagesin the tradeable
sector. Thisimpliesthat both nontradables as well as a representative basket of nontradable and

tradable goods will be more expensive in high-income countries compared to low-income countries.

Figure1l: Averagehousing pricesand average income level by economic region in Norway,
1993-2001 (Fixed 1998-prices, NOK)
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Because the essential purpose of the income transformation carried out in this paper is to permit
comparison of incomes between individua s in different regions, we must be particularly interested in

non-income differences that are systematically correlated with general income levels across the

13 See e.g. Rogoff (1996) for an introduction to the Harrod-Bal assa-Samuel son theory and a survey of cross-country studies
providing substantial support for the Harrod-Bal assa-Samuel son proposition.
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regions. Such non-income differences could bias the result of the whole exercise of measuring
inequality within a country. Thus, accounting for variation in housing prices acrosstheregionsis
critical for obtaining reliable estimates of real incomes. To this end, we use information about relative
prices per square meter on detached houses sold in the various economic regions as a proxy for the
price ratios for housing related goodsin the price index defined by (2.6).* For all other goods we
assume ho variation in prices across the regions, since we lack credible data sources. Furthermore, a
common presumption is that housing prices are positively correlated with prices on non-housing
goods.™ If so, the estimated differences between real incomes and observed incomes will be alower
bound estimate of the true differences between real incomes and observed incomes. What remainsin
order to use (2.6) to achieve estimates of real incomes is to determine the weights for housing versus
non-housing goods for the average region or equivalently for the country as awhole. To thisend, we
use data on expenditure shares obtained from the Norwegian household budget survey; these data also
form the basis for determining the weights in the national consumer price index.*® In the period 1993-
2001, the shares of housing related expenditures in aggregate household consumption expenditure
range from about 22 to 26 per cent (excluding mortgage payments).'” Since there are 90 regions and
we have access to annua information about prices and expenditure shares on housing for 9 years,
altogether 810 regional price indices are estimated on the basis of (2.6). The maximum discrepancy in
the price indices turns out to be 0.24.

Note that this paper does not assume that housing prices are the same within each region,
only that there are no barriers to arbitrage within the regions. Indeed, there are considerabl e price
differences on housing also within certain regions, in particular among the various districts of the
capita-region Oslo. However, aslong as individuals are not required to live in certain areas of a
region due to family situation or to participate in the local |abour market, individuals from the same
region will face the same prices although the prices on the goods they actually consume may vary due

to, say, differencesin purchasing power.

14 One could argue that it would be more appropriate to use rental prices rather than real estate prices. However, detailed data
on local level for rental prices are not available in Norway. Moreover, most people in Norway are, by large, owners rather
then renters.

15 For example, this assumption is madein Short et al. (1998), Short (2001) and Jolliffe (2006) when studying the sensitivity
in the spatial distribution of poverty in the U.S. to cost of living adjustments.

18 The household budget survey is based on personal interviews and detailed accounting in a representative sample of private
households across the country. See Statistics Norway (2002) for adetailed description of the household budget survey.

7 source: Division for Economic Indicators, Statistics Norway
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3.2. Definition of Inequality Measures

To summarize the informational content of the Lorenz curve and to achieve rankings of intersecting
Lorenz curves, the conventional approach isto employ the Gini-coefficient. To examine the extent to
which the empirical results depend on the choice of inequality measure, the conventional approach is
to complement the Gini-coefficient with measures from the Atkinson or Theil family. However, the
Gini-coefficient and inequality measures from the Atkinson or the Theil family have distinct
theoretical foundations which make it inherently difficult to evaluate their capacities as complimentary
measures of inequality. As demonstrated by Aaberge (2000, 2007), an alternative approach for
examining inequality in the distribution of income isto rely on the moments of the scaled conditional

mean curve M defined by

-1 1%
(3.1) M(u):E[YleF W] mlF (®)dt, O<u<l

0, u=0

where F is the observed country-specific cumulative distribution function with mean x, and F ™ its left
inverse.”® Specifically, the first, the second, and the third order moments of the scaled conditional
mean curve prove to make up afairly good summarisation of the conditional mean curve as well asthe
Lorenz curve. The k™ order moment of the scaled conditional mean curve for F, denoted D(F), is
defined by

(3.2) Dk(F)zjkuk-l(l—M(u))du, k=12,..

Aaberge (2007) shows that whilst the second moment can be represented by the Gini-coefficient (G),
the first moment can be represented by the Bonferroni coefficient (B). The Bonferroni coefficient
emphasises on changes that take placein the lower part of the distribution. The third moment can be
represented by an inequality measure (C) that focuses on changes that takes part in the upper part of
the income distribution. In this paper, we will examine the sensitivity of the empirical results to the
choice of inequality measure by complementing the information provided by G with itstwo close
relatives B and C."° Hence, we meet the most common criticism of the Gini-coefficient, namely that is

insensitive to redistribution of income at the lower end of the distribution (see. e.g. Wiles, 1974)

18 For agiven u, M(u) isthe ratio of the mean income of the poorest 100u per cent of the population and the overall mean. By
inserting for the Lorenz curvein (3.1) it follows straightforwardly that the scaled conditional mean curve is a representation
of inequality that is equivalent to the Lorenz curve.

¥ Since G, B, and C have a common theoretical foundation and proves to complement each other with regard to sensitivity to
transfers, Aaberge (2007) treats them as agroup called Gini’s Nuclear Family.
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When full interpersonal comparability of observed incomes can be justified, the G, B, and C

coefficients for overal inequality in the distribution F of observed income Y can be expressed as

(3.3 G=%TF(y)(l— F(y))dy,

(34 8= [F)logF (y)dy, and
15 2

(3.5) C=§E[F(y)(l—F (y))dy.

By replacing the distribution F of observed income Y with the distribution F* of real incomes Y* (with

mean u*), the corresponding measures of overal inequality can be defined by

(3.6) G =ﬂ—{TF (V) (1-F"(y))dy,

(3.7) B’ =—ﬂ—1*TF*(y)Iog F"(y)dy, and
.1 7. 7

(38) C =g |F O-F m)ay.

In the case where incomes are considered to be comparable within but not between the regions, it
followsfrom (2.7) that measures of overall inequality in the population can be defined as the weighted
average of the region-specific inequality measures. By employing (3.3)-(3.5) to region j’s cumulative
distribution function F; (with mean ), the measures of overall inequality corresponding to (2.7) can
be defined by

(3.9) G=2ajej =21TFj(y)(l— F;(y))dy,
(3.10) B:iaj B, =—Ziof F;(y)logF; (y)dy, and
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(3.12) C~=Za,cj Zaj F () (1-F?(y))dy,

j=1 Mj

where g; isregion j's population share.

Note that these rank-dependent measures of inequality can be decomposed in away that
provides a direct link between inequality measures based on the standard method presupposing a
homogeneous popul ation and inequality measures based on the methods devel oped to cope with cases
characterised by redtricted interpersonal comparability of incomes. For example, the Gini-coefficient

G defined by (3.3) admits the following decomposition

(3.12) G=G+R=G +(R-R),

whereRand R areterms that capture inequality between/across regionsin observed and real incomes,
respectively, and G and G are defined by (3.6) and (3.9).% The above decomposition is attractive
since it provides adirect link betweenG, G', and G, thusit allows usto strai ghtforwardly determine,
say, the contribution of G to G.# Moreover, the decomposition demonstrates that G will differ from

G when thereis substantial inequality between/across regions in observed incomes and that G
deviates from G’ insofar as there are significant differencesin between/acrossinequalitiesin real and

observed incomes.

3.3. Decomposition of Inequality Measures by Income Factors

Assumethat therearel = 1,2,..., smutually exclusive and collectively exhaustive sources of income,
suchthat Y = ZY, . The scaled conditional mean curve defined by (3.1) may then be expressed as
1=1
E[Y|Y<F*u]

(3.13) M (U) = Z% ; ,

2 Following Rao (1969), R can beexprmdasR:ii{ atut (R, —GJ)+akM(F§q —Gk)},where
# 7

j=1 k=j+1

1-
R, = —J. F (Y)(1-F,(Y))dY. Theterm R* is obtained by asimilar decomposition applied to F*.

I 0
2L Alternative subgroup decompositions of the Gini-coefficient are proposed in Bhattacharya and Mahal anobis (1967), Pyatt
(1976) and Aaberge et a. (2005). More on the derivation and interpretation of the subgroup decomposition of the Gini-
coefficient, see Das and Parikh (1982), Silber (1989), Yitzhaki and Lerman (1991), Lambert and Aronson (1993), Y itzhaki
(1994) and Dagum (1997).
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where the factor income share /4 is the ratio between the means of income factor | and disposable
income. When full interpersonal comparability of observed incomes can be justified we may,
following Rao (1969), express Dy(F) as the sum of inequality contributions from the income factorsto

overall inequality in disposable income. Specificaly, by inserting (3.13) into (3.2) yields

(3.14) D(F)=Y f k=12... .

where the inequality contribution g of income factor | is given by the product of the factor income

share and the concentration coefficient y,, of factor |

(3.15) Bi=2n,
Y7,
and
(3.16) Vi :Jl'kuk‘l[l— E[Y' le il (u)]Jdu, k=12,...

The factor concentration coefficient ,, can be interpreted as the conditional inequality measure of
factor | given the rank order in disposable income. Thus, a negative value of y, impliesthat income

factor | gives an equalizing contribution to overal inequality in disposable income. If each individual
receives an equal amount of income factor | theny,, = 0. This demonstrates that Dy(F), and thus G, B,
and C defined by (3.3)—(3.5), can be expressed as weighted averages of factor concentration
coefficients with factor income shares as weights.?

By employing (3.14) to the distribution of real disposableincome it follows that Dy (F*),
and thus G*, B*, and C* defined by (3.6)—3.8), can be expressed as the weighted average of factor

concentration coefficients with factor real income share as weights

(3.17) Dk(F*)=ZS:ﬁ|*k,k=L2,... :

22 Note that the decomposition method defined by (3.15) provides a simultaneous treatment of the income factors in question.
Thisimplies that we focus on the contributions from the various income factors to the observed overall income inequality. By
contrast, the elasticity approach for decomposing the Gini-coefficient by income sources proposed by Lerman and Yitzhaki
(1985) concerns the effect of amarginal change in an income component. See also Fei et al. (1978), Pyatt et al. (1980),
Kakwani (1980), Silber (1989, 1993), and Y a0 (1997) for alternative decomposition methods of the Gini-coefficient.
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where 3, istheinequality contribution of real income factor | defined by (3.15) and (3.16) employed
to real disposable income.

A similar factor decomposition of G, B and C defined by (3.9)-(3.11) is obtained by
employing (3.14) for each region-specific inequality measure

(3.18) Dy (F.FpenF) =D B k=12,... |
1=1
and
~ r U
(3.19) Bi=> a7,
j=1 j+

where 1/14. isthe ratio between the means of income source | and disposable incomein regionj, i.e.

the income share of factor | in region j. The region-specific factor concentration coefficient y;, can be

considered a measure of the interaction between income factor | and disposable incomein regionj. By
taking the weighted sum of the products of the region-specific income shares and concentration

coefficients of factor I, we get the inequality contribution of factor | to overal inequality in disposable

income, 4, .

3.4. Empirical results

Figure 2 displays estimates of income inequality from the standard method based on observed incomes
and country-specific inequality measures defined by (3.3)—«3.5). Moreover, this figure shows
inequality estimates based on real incomes and country-specific inequality measures defined by (3.6)—
(3.8), and inequality estimates based on observed incomes and region-specific inequality measures
defined by (3.9)-(3.11). The results demonstrate that the levels and trends in income inequality are
largely unaffected by the choice between the standard method and the methods devel oped to cope with
comparability problems within a country. Specifically, estimates of income inequality based on
country-specific inequality measures applied to observed incomes are only slightly larger than the
inequality estimates based on country-specific inequality measures applied to real incomes. The reason
for the small differencesininequality estimatesis that the contribution of inequality within the regions
to overal inequality, both cross-sectionally and to the trend over time, turns out to be substantially
more important than the contribution of inequality between/across regions. Since estimates of
inequality within regions are independent of whether we rely on observed or real incomes, estimates of

overall inequality will only be slightly affected by the choice between these two approaches. Thus, we
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may infer that although variation in housing prices across regions leads to considerabl e differences
between observed incomes and real incomes, these differences do not carry over to estimates of
overall inequality. Moreover, inequality estimates based on a country-specific inequality measure
applied to observed incomes are only dightly larger than those based on a set of region-specific
inequality measures where the between/across measures of inequality are excluded.

Note that the level of and trend in income inequality displayed by Figure 2 correspond, by
and large, with results from other studies of income inequality in Norway in the 1990s based on survey
data, such as Fjaali and Aaberge (2000). Unlike studies of relative poverty, no anti-cyclical
relationship between the business cycle and the degree of inequality can be identified.® In fact, the
degree of inequality is, in general, stable during the boom in the Norwegian economy, which lasted
from 1993 to 1998. In this period, the economy was characterized by reduced unemployment rates,
increased participation in the work force, and high growth in real wages. After the peak in 1998, the
following years were characterized by a small downturn with somewhat weaker [abour market and
lower economic growth. As pointed out by Fjaali and Aaberge (2000), the rise in income inequality in
2000 should not be interpreted as aresult of the business cycle, but largely driven by atax reform that
affected the financial incentivesin the corporate sector and the income shifting incentivesin small
enterprises. The decomposition analysis by income factors carried out below draws further light on the

reasons for the perhaps surprisingly stable income distribution in Norway in the period 1993-2001.

2 See Galloway and Mogstad (2006) for an anti-cyclical relationship between the business cycle and the percentage poor in
Norway from 1993-2001. In comparison, Aaberge et a. (2000) find arelatively stable income distribution over the recession
during the late 1980s and early 1990s when unemployment rose dramatically in Norway.
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Figure2. Country-specific and region-specific inequality measures based on observed and real
incomes, 1993-2001
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Measures of inequality, such as the Gini-coefficient, do not, however, offer an immediate

interpretation that clarifies the significance of a certain change in inequality. In general, neither the

numerical values of inequality measures nor the numerical values of changesin inequality measures

have any straightforward meaningful interpretation per se, and are primarily used as means to compare

and order distributions by degree of inequality. Thus, amethod for quantifying the economic

implications of the observed differencesin inequality is required to draw conclusions about the actual

impact of relying on the methods devel oped to cope with comparability problems within a country

rather than using the standard method presupposing a homogeneous population. To this end, we apply

amethod for interpreting changes in rank-dependent measures of inequality suggested by Aaberge
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(1997). By means of a hypothetical intervention of atax/transfer reform, this method offers an
intuitive appealing interpretation of the magnitude of the differencesin inequality estimates depending
on the choice of method for measurement. Suppose, for example, that for a given year the estimated G
is 10 per cent larger than the estimated G*. This difference in inequality corresponds to introducing a
proportional tax with tax rate equal to 10 per cent of individuals Y, and then redistributing the
collected tax revenue as equal-sized amounts to the individuals. Such an intervention would, of course,
leave the mean income unchanged. Figure 3 shows that the estimated differencesin the inequality
range from about 1 to 5 per cent, depending on the choice of method for measurement. Thus, we may
infer that the choice of method for measuring inequality is economically of modest consequence on

the estimated level of and trend in income inequality in Norway.
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Figure 3. Percentage differencesin country-specific and region-specific inequality measures
based on observed and real incomes, 1993-2001
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Figure4. Contribution by incomefactor toinequality in disposable income measured by the
Gini-coefficient when country-specific and region-specific inequality measur es based
on observed and real incomes form the basis, 1993-2001
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Although the levels and trends in inequality in Norway appear to be robust with respect to the choice
of method for measurement, it is not obvious how a decomposition analysis by income factors will be
affected by this methodological choice. Figure 4 shows the contribution of various income factors to
inequality in disposable income measured by the Gini coefficient, when the analysisis based on
country-specific inequality measures applied to observed and real incomes as well as region-specific
inequality measures based on observed income.* It is clear that the inequality contributions of various
income factors also are rather robust to the choice of method for measurement. As expected, earnings
are shown to be the dominating income factor, which clearly increases inequality in the distribution of
disposable income. The strong disequalising effect of earnings is driven by its high share of disposable
income. In fact, the concentration coefficients of earnings are relatively low compared to the
concentration coefficients of income from capital and self-employment. In comparison, taxes, and to a
less extent transfers, have equalising effects on the distribution of disposable income. The tax and
transfer shares of disposable income are quite similar, but the concentration coefficients of taxes are
more than twice that of transfers.

Asto thefinding of no anti-cyclical relationship between the business cycle and the
degree of inequality, the decomposition analysis provides several interesting results. Specificaly, this
analysis indicates that the stability of the income distribution over the economic boom in Norway,
lasting from 1993 to 1998, is actually due to two counteracting effects. First, the inequality
contributions from earnings and capital income increase during this time period. Anincreasein the
concentration coefficientsis the driving force behind capital income becoming more disequalising.
Capital incomeis primarily received by individuals at the upper end of the income distribution, and
thus an economic boom leading to increased dividends will lead to more inequality in capital income.
By contrast, the increase in the contribution to inequality from earningsis dueto ariseinits share of
disposable income, largely at the expense of the factor income share of transfers (and self-
employment). Thisisnot surprising in light of the strong labour market during this period of time.
Second, an increase in the equalising effects of taxes and transfers offset the stronger disequalising
effect from earnings and capital income. The increase in the equalising effect of taxesis dueto its
larger share of disposable income which isdirectly linked to the increase in the share of earningsin
disposable income, since earnings, on average, are taxed more than transfers and income from self-
employment. In comparison, the increase in contribution to equality from transfers was driven by a
larger concentration coefficient. A plausible explanation isthat there is a selection process from

welfare to work during an economic boom, which leaves behind the unskilled who are overrepresented

24 The results presented in Figures A1-A5 in the Appendix demonstrate that the factor decomposition analysisis by and large
robust to the choice of inequality measure as well as to the choice of equivalence scale.
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at the lower part of the income distribution on welfare rolls. Moreover, there was a substantial shiftin
government expenditure on social policies away from unemployment benefits to disability benefits
during the 1990s. Whilst entitlement to unemployment benefits requires active job search aswell as
previously earned income through work, disability benefits are granted to those who were permanently
out of the labour force due to health problems. Thus, there may have been a change in the population
of benefit recipients from the more active part of the population to relatively marginalised subgroups.
As demonstrated by (3.12), each of the three alternative measures of overall inequality
depends on inequality within the regions. Thus, an inspection of inequality within regions, and not
only the aggregate, may complement the picture of the income distribution in Norway drawn above.
Table 1 showsthat the degree of inequality does not vary that much between the regions, with afew
noticeabl e exceptions. First and foremost, the capital-region Oslo is distinctive in terms of having the
highest income inequality in each year. Thisisto alarge extent due to the fact that capital income has
aparticular strong disequalising effect in Oslo. Furthermore, Oslo has arelatively large proportion of

Non-Western immigrants, who are vastly overrepresented in the lower part of the income distribution.
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Table 1. Summary statistics of region-specific inequality measur es, 1993-2001

OECD equivalence scale EU equivalence scale
Year | INeQUalty . , Dgﬂlﬁa??on . , Dgﬂlﬁaet‘ir]on
measure | Mean | Median | Max. | Min. from the Mean | Median | Max. | Min. from the
Mean Mean
B 0.303 | 0.300 | 0413 | 0.273 0.013 0.311 | 0.309 | 0.419 | 0.286 0.011
1993 | G 0.207 | 0.205 | 0.295 | 0.183 0.011 0.209 | 0.207 | 0.299 | 0.188 0.010
C 0.165 | 0.163 | 0.244 | 0.143 0.010 0.165 | 0.163 | 0.247 | 0.146 0.010
B 0.301 | 0.299 | 0.408 | 0.268 0.012 0.310 | 0.309 | 0.414 | 0.282 0.011
1994 | G 0.206 | 0.203 | 0.290 | 0.179 0.011 0.209 | 0.206 | 0.294 | 0.182 0.010
C 0.164 | 0.161 | 0.239 | 0.139 0.010 0.164 | 0.161 | 0.242 | 0.140 0.010
B 0.299 | 0.295 | 0.414 | 0.270 0.013 0.308 | 0.305 | 0.419 | 0.283 0.012
1995 | G 0.206 | 0.203 | 0.297 | 0.184 0.011 0.208 | 0.206 | 0.301 | 0.187 0.011
C 0.165 | 0.162 | 0.246 | 0.146 0.011 0.164 | 0.161 | 0.249 | 0.145 0.011
B 0.300 | 0.296 | 0.424 | 0.271 0.013 0.308 | 0.306 | 0.430 | 0.284 0.012
1996 | G 0.207 | 0.204 | 0.311 | 0.183 0.012 0.209 | 0.206 | 0.317 | 0.186 0.011
C 0.166 | 0.162 | 0.261 | 0.143 0.011 0.165| 0.162 | 0.267 | 0.143 0.011
B 0.302 | 0.301 | 0.425 | 0.263 0.015 0.311 | 0.307 | 0.430| 0.276 0.014
1997 | G 0.211 | 0.209 | 0.313| 0.178 0.014 0.213 | 0.210 | 0.317 | 0.181 0.014
C 0.170 | 0.167 | 0.264 | 0.140 0.014 0.170 | 0.166 | 0.268 | 0.139 0.014
B 0.294 | 0.292 | 0414 | 0.258 0.014 0.302 | 0.299 | 0.418 | 0.269 0.014
1998 | G 0.205 | 0.203 | 0.303 | 0.176 0.013 0.207 | 0.205 | 0.307 | 0.178 0.013
C 0.166 | 0.163 | 0.255 | 0.139 0.013 0.165 | 0.163 | 0.258 | 0.138 0.013
B 0.293 | 0.290 | 0.419 | 0.263 0.016 0.301 | 0.298 | 0.424 | 0.274 0.015
1999 | G 0.206 | 0.202 | 0.310 | 0.176 0.015 0.207 | 0.204 | 0.314 | 0.179 0.015
C 0.167 | 0.163 | 0.262 | 0.139 0.014 0.166 | 0.162 | 0.266 | 0.139 0.015
B 0.302 | 0.297 | 0.449 | 0.263 0.018 0.309 | 0.305 | 0.454 | 0.272 0.017
2000 | G 0.215| 0.210 | 0.345 | 0.177 0.017 0.216 | 0.213 | 0.349| 0.179 0.017
C 0.176 | 0.172 | 0.299 | 0.140 0.016 0.175| 0.171 | 0.303 | 0.139 0.017
B 0.291 | 0.289 | 0.399 | 0.261 0.013 0.297 | 0.294 | 0.403 | 0.271 0.013
2001 | G 0.201 | 0.199 | 0.286 | 0.176 0.011 0.202 | 0.199 | 0.289 | 0.178 0.011
C 0.162 | 0.159 | 0.236 | 0.139 0.011 0.160 | 0.158 | 0.239 | 0.138 0.011

4. Conclusions

While theoretical work on the measurement of income by and large presupposes full comparability of

incomes, their empirical counterparts are forced to deal with comparability problems along several

dimensions such as time, space, and income recipient. To design and evaluate redistribution programs

it is necessary for practitionersto provide an understandable picture of income distributions even when
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comparability of incomesis restricted. The widespread use of more or less justifiable equivalence
scales - to enable comparison of incomes across individual s belonging to households of varying size
and composition - illustrates the strive for interpersonal comparability in empirical assessments of
income distributions. Since the conditions of identical prices and qualities on goods as well as uniform
consumption habits across regions are usually not fulfilled, the conventiona analysis of income
inequality based on the distribution of equivalent incomes for the entire population of acountry may
nevertheless be biased. It is thus important to go beyond simply imposing equivalence scales by also
introducing and applying methods for measuring inequality that account for heterogeneity in the
spatia dimension.

In this paper, we pursue two strategiesto cope with problems of comparability of incomes
between regions within a country. To obtain estimates of real income, we transform the observed
incomes according to relative housing prices across regions. Thisis done by estimating regional price
indices using the Average Basket version of the Symmetric Star method for making multilateral
income comparisons. However, it can be argued that inequality measures based on estimates of real
income suffer from alack of welfare basis for reasons ranging from substitution biasin the price
indices to systematic differences across regions in the qualities of goods offered aswell as
consumption habits. Thus, we also introduce a method that enables us to measure income inequality in
a heterogeneous population in a meaningful way when incomes cannot be made adequately
comparable between regions. On the basis of the distributions of individual equivalent incomesfor a
set of subgroups determined by individuals' region of residence, we estimate region-specific
inequality measures. By aggregating the inequality measures across regions according to their
population shares, we obtain an estimate of overall inequality where the between/across-group
inequality term is excluded.

Applying a unique register household panel data set covering the entire resident
population of Norway in the period 1993-2001, we find that the levels and trendsin overall inequality
aswell asthe inequality contributions of various income factors are robust to whether the income
inequality analysisis based on the standard approach, which presupposes a homogeneous population,
or the methods devel oped to cope with comparability problems within a country. Consequently, the
conventiona method for measuring inequality presupposing no heterogeneity in the spatial dimension
can be argued to provide reliable guidelines for economic policy. Thisis at least the case in the setting
of a Scandinavian welfare state characterised by generous cash benefits, a comprehensive public
sector, and centralised wage setting which presumably contribute to equalising the distribution of

incomes between and across regions.
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Appendix

Figure A1l. Contribution by transferstoinequality in disposable income when country-specific
and region-specific inequality measur es based on observed and real incomesform
the basis, 1993-2001
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Figure A2. Contribution by capital incometo inequality in disposable income when country-
specific and region-specific inequality measures based on observed and real incomes
form the basis, 1993-2001

B, OECD equivalence scale B, EU equivalence scale
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Figure A3. Contribution by tax toinequality in disposable income when country-specific and
region-specific inequality measur es based on observed and real incomesform the

basis, 1993-2001

B, OECD equivalence scale B, EU equivalence scale
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Figure A4. Contribution by sdlf-employment income to inequality in disposable income when
country-specific and region-specific inequality measur es based on observed and real
incomesform the basis, 1993-2001

B, OECD equivalence scale B, EU equivalence scale
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Figure A5. Contribution by earningsto inequality in disposable income when country-specific
and region-specific inequality measur es based on observed and real incomesform
the basis, 1993-2001

B, OECD equivalence scale B, EU equivalence scale
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