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I. INTRODUCTION

The last three decades of the 20th century represent a period of intense world
change with economic integration proceeding at an unprecedented rate. The process of
integration has been under way in the U.S. and Europe for some time and there are
compelling reasons to expect freely flowing labor and capital within a united and effectively
integrated economic system to lead to eventual convergence of income distributions and
welfare among the separate regions of the U.S. and distinct nations of Europe. For
example, the U.S. South historically was much poorer and had greater income inequality
that the rest of the U.S., but Bishop, Formby and Thistle (1992) provide evidence that the
emergence of a national labor market in the following WW II and the interregional flow of
resources led to the convergence of regional income distributions in the U.S. during the
decade of the 1970s. Similar processes will no doubt be at work in European development.
In this paper we investigate the degree to which income distributions aﬁd welfare in five
European countries differ from one another in 1980 and 1985.

Recent developments in applied welfare economics and statistical inference
procedures for dominance relations among income distributions are used to gauge the
differences in and degree of convergence of income distributions in France, Germany, The
Netherlands Sweden and the U .K. We apply the same methodology as Bishop, Formby
and Thistle (1992) and make Lorenz, Generalized Lorenz and rank dominance
comparisons among countries and across time. A distinguishing characteristic of this
approach is that it makes use of Luxembourg Income Survey (LIS) microdata applies
inference based stochastic dominance method to rank European income distributions. We
extend earlier work by Bishop, Formby and Smith (1991) who also use LIS data and apply
Beach et al.’s inference tests. The extensions are of three sorts. First, we make stochastic
dominance comparisons as well as Lorenz orderings.1 Second, we analyze the changes in
distributions across time. Third, we explore whether there is any evidence of convergence
or divergence in European income distributions of the sort that Bishop, Formby and
Thistle (1992) have detected for the U.S. By applying inference tests for rank and GL
dominance we also extend the work of Shorrock’s (1983) and Bishop, Formby and Thistle

1. Bishop, Formby and Smith (1990) compare Lorenz curves of nine countries including the five analyzed here.
But they consider only the circa 1980 data and do not make stochastic dominance comparisons.



(1991), who use simple numerical comparisons to construct ranking of distributions across
countries.

The paper is organized as follows. Section II briefly reviews the Lorenz and
stochastic dominance approach to rankings of income distributions and welfare. Section III
discusses the data and statistical inference procedures. Section IV presents the empirical

results. The final section provides brief concluding remarks.

II. DOMINANCE COMPARISONS OF INCOME DISTRIBUTIONS AND WELFARE

The last two decades have witnessed important advances in understanding the
welfare implications of the distribution of income and inequality. Dominance techniques
for ranking income distributions stand at the forefront of these developments. Important
theoretical contributions have been made by Kolm (1969), Atkinson (1970), Shorrocks
(1983) and Saposnik (1981, 1983). The generality and elegant simplicity of the dominance
approach has given rise to a large number of papers that extend the stochastic dominance
methodology for ranking income distributions and welfare.

Beginning with the work of Atkinson (1970) and Kolm (1970) income distributions
have been ranked in a fashion analogous to the stochastic dominance rankings of
probability distributions under uncertainty, which were developed in financial economics in
the 1960s. Atkinson and Kolm share the original contribution that establishes Lorenz
dominance as an important welfare ranking criterion. However in its original form the
dominance principle connecting income distributions and welfare was subject to two severe
restrictions, which were relaxed by contributions of Dasgupta Sen and Starrett (1973),
Shorrocks (1983) and Saposnik (1981, 1983). Dasgupta, Sen and Starrett (1973) show that
the Lorenz dominance theorem applies to all increasing and S-concave social welfare
functions, which comprise a far more general class than those considered in Atkinson’s
original dominance theorem. Shorrocks (1983) and Saposnik (1981, 1983) extend the
dominance principle to address the empirically important cases where there are differences
in mean incomes of the distributions being compared. Shorrocks proposes generalized
Lorenz dominance, which requires that one rescaled Lorenz curve dominate another,
where the scalar is mean income. Generalized Lorenz dominance is equivalent to second

degree stochastic dominance. Saposnik (1981, 1983) proposes rank dominance, a more



basic and less restrictive dominance principle, which is based upon the strong Pareto
principle and is equivalent to first degree stochastic dominance. Bishop, Formby and
Thistle (1991) show that much of the power contained in generalized Lorenz dominance in
ordering empirical income distributions is actually contained in rank dominance.

It is useful to formally establish the welfare content of income distributions that can
be ordered using the dominance approach. Following Atkinson (1970) we assume the
relationship between the distribution of income and standard of living is summarized in a
social welfare or social evaluation function, which represents the ethical judgments
regarding income distributions. Both first and second degree stochastic dominance impose
restrictions on the welfare function, which are detailed below.

First degree stochastic dominance (FSD) is underpined by the strong Pareto
principle and anonymity, two assumptions which should have a wide degree of acceptance.
In addition, for purposes of the empirical analysis in this section we adopt the population
principle (Dalton, (1920), Dasgupta, Sen and Starrett, (1973) and Sen (1967). Together
these assumptions imply that the statistical cumulative distribution function (cdf) for
income contains sufficient information for ranking social states. Formally, let F denote the
income cdf. The inverse distribution function or quantile function, X(p) : = inf{x:F(x) 2 p},
p € [0, 1], yields individuals’ incomes in increasing order.

We denote the class of anonymous, increasing welfare functions as Wp. Saposnik

(1981, 1983) provides the following theorem on rank dominance.

THEOREM 1: X >p Yiff w(X) > w(Y) for all w e Wp.

Thus distribution X dominates distribution Y iff X(p) 2 Y(p) for allp « [0, 1]. Ifforallp e ‘
[0, 1], X(p) = Y(p), then X and Y have the same income distribution and standard of
living. If X(p) > Y(p) for some p, and X(p) < Y(p) for some p (i.e., the quantile functions
cross), the distributions are noncomparable and cannot be ordered using the rank

dominance criterion.2

2, Foster and Shorrocks (1988) provide an important corollary to Theorem 1 linking rank dominance (FSD) to
the headcount poverty concept.



If quantile functions cross, the analyst can proceed by placing further restrictions on
the class of admissible welfare functions by assuming a social preference for equity. This
leads to the application of the GL (SSD) criterion. As with rank dominance, the income
distribution (cdf) contains all the information necessary to apply the GL criterion. Also
like rank dominance, it is more convenient to define the GL function in terms of the
inverse function, F1, Adapting Gastwith’s (1971) definition of the Lorenz curve we can

write the GL curve as,

P
Gy(®) = | Flx)dx = uLy(p),

0
where L,(p) is the ordinary Lorenz ordinate and G,(1) = u,. The GL criterion requires
that the class of admissible welfare functions be restricted to only those that are equality-
preferring, Dasgupta, Sen and Starrett (1973) demonstrate that this amounts to assuming
that the welfare function is S-concave. We denote the class of anonymous, increasing, and
S-concave welfare functions, as Wg. Shorrocks (1983) demonstrates the relationship
between GL dominance, W, and second degree stochastic dominance with the following

theorem on GL dominance.
THEOREM 2: X > Yiff w(X) > w(Y) for all w « WE.

Income vector X generalized Lorenz dominates Y, denoted X > 51 Y, if, and only, if
Gx(p) 2 Gy(p) for all p « I, with at least one strict inequality at some p. Like ordinary
Lorenz curves the GL criterion provides only a partial ordering because crossing
generalized Lorenz curves cannot be ranked. Thus, GL curves can be compared in

essentially the same manner as ordinary Lorenz curves.3

III. DATA AND STATISTICAL INFERENCE PROCEDURES
The data for this study are taken from two Luxembourg Income Study (LIS)

datasets for each of the following countries, France, Germany, The Netherlands Sweden

3. As in the case of rank dominance and headcount poverty, Foster and Shorrocks (1988) provide a corollary
which connects the GL criterion to the income gap poverty concept.



and the UK. The LIS data provides micro observations of national survey data with the
distinguishing feature that LIS data is adjusted for definitional differences to make it more
comparable than the original national survey data. We use all European countries for
which there are at least two data sets on file as of September 1991. Table 1 identifies the
original national surveys, the dates of the surveys and shows sample sizes. Detailed
descriptions of the data are provided by Buhmann, Rainwater, Schmaus and Smeeding
(1988), O’Higgins, Schmaus and Stephenson (1989) and Bishop, Formby and Smith (1990).
The measure of income is the LIS concept of family cash income, which is a comprehensive
measure of market income minus direct income taxes and payroll taxes plus cash and some
non-cash transfers. The income recipient unit is percapita family income in which, for
example, a family of five with net cash income of $40,000 is reported as five incomes of
$8,000 each. In all cases except the UK, the data is weighted by the LIS person weights to
more precisely represent the underlying populations.

The LIS incomes are reported in their own country currencies. While this presents
no difficulty when the analysis is restricted to Lorenz dominance, the stochastic dominance
comparisons are not scale free and require conversion to a single currency. Additionally, as
indicated in Table 1 the country specific data sets for both the early time period and the
later time period are generally not the same for each of the countries. In the early period
the years of the surveys for the various countries range from 1979 to 1983 and we refer to
these early datasets as "circa 1980". The second set of surveys are for years ranging from
1984 to 1987 and we refer to these LIS datasets as "circa 1986". Like differences in
currencies, the stochastic dominance comparisons in different years require adjustments for
the level of incomes. In a manner similar to Shorrocks (1983) and Bishop, Formby and
Thistle (1991) we standardize the LIS data sets using the per capita gross domestic product
(GDP) estimates of Summers and Heston (1990).4 For circa 1980 we use the average of
1979, 1980 and 1981 per capita GDP expressed in constant 1985 dollars and measured in

terms of international prices. For the circa 1986 datasets we use the average of 1985, 1986

4. By using GDP to measure the level and the LIS data to measure dispersion of incomes, we are implicitly
assuming that a dollars worth of non-transfer expenditures provides a dollars worth of benefits, divided
proportionally among income quantiles.



and 1987 per capita GDP expressed in constant 1985 dollars and measured in international
prices.

Table 2 provides the circa 1980 and circa 1986 GDP estimates is 1985 US dollars, as
well as the percentage changes over this time period. For 1980, percapita GDP is highest
in West Germany and lowest in the UK. However, percapita GDP grew fastest in Sweden
(14.5 percent) and by 1986 Sweden had surpassed West Germany in percapita GDP. While
the UK still had the lowest GDP in 1986 its growth rate (13.8 percent) was second only to
that of Sweden.

Before summarizing the estimation procedures and presenting the results, a further
caution concerning the data is in order. The LIS data are unquestionably the best available
for making international comparisons at the present time; but there are several limitations
which warrant emphasis. First, differing customs lead to somewhat different definitions of
the family across the sample of LIS countries considered. For a discussion of this point see
O’Higgins, Schmaus, and Stephenson (1989) and Bishop, Formby, and Smith (1990). The
use of percapita incomes in the comparisons below reduces but does not eliminate all of
the difficulties involved in comparing countries with differing family definitions. Another
data problem relates to the West German surveys. For the circa 1980 data the German
coverage (91.5 percent) is significantly below that of other countries (which range from 95.5
to 99.2 percent) because it excludes households headed by foreign born nationals. This too
introduces an element of noncomparability. For the circa 1986 German a different
national survey than the one in the earlier period was used (see Table 1), with the result
that there is greater comparability to other countries, but perhaps less comparability in the
German data across time.

Given the caveats with respect to the data we estimate the Lorenz curve using a
vector of sample Lorenz ordinates, L;; we estimate the quantile functions as a step function
of the sample decile conditional means, fx ; and we estimate the GL curves from a
vector of decile sample GL ordinates, CAi, where Gy=0, G;=uL;, and Gjg=p. To test
for differences in Lorenz curves, quantile functions and GL curves we construct 95 percent
confidence bands around the sample estimates from the LIS data. The formulae for the
asymptoticaily distribution-free variance expressions used to construct confidence bands for

the GL curves and quantile functions are given by Beach and Davidson (1983).



To construct a confidence band around a sample Lorenz curve (quantile function,
GL curve), we use the information from the Lorenz ordinates (decile conditional means,
GL ordinates) and their standard errors. Since this requires drawing inferences from the
union of 10 disjoint subhypotheses, simultaneous inference procedures are appropriate.
Following Beach and Richmond’s (1985) procedure for ordinary Lorenz curves and Beach
and Kaliski’s (1986) results for weighted sample data, a joint confidence interval
(confidence band) around a Lorenz (quantile function, GL curve) is constructed using the
Studentized Maximum Modulus (SMM) variate.) The five percent SMM critical value for
deciles is 2.80

The comparison of Lorenz curve (quantile function, GL curve) confidence bands
allows three possible outcomes. First, if the confidence bands overlap over the entire range
the Lorenz curves (quantile functions, GL curves) are not significantly different and are
ranked as equal. Second, if the Lorenz curves (quantile functions, GL curves) are not
equal but intersect, the Lorenz curves (quantile function, GL curves) "cross" and are
noncomparable. Finally, if two Lorenz curves (quantile functions, GL curves) neither cross

nor are equal, then 2 dominance relation exists.®

IV. EMPIRICAL RESULTS

Tables 3, 4 and 5 provide the necessary information to apply Lorenz dominance
(LD), rank dominance {(FSD)} and GL dominance (SSD) to the five countries in each time
period and across time . Table 3 contains the Lorenz ordinates and standard errors used to
construct the Lorenz curves and confidence bands. Table 4 contains the decile means and
the standard errors used to construct the quantile function confidence bands. Table 5
provides the decile GL ordinates and standard errors and can be used to construct

generalized Lorenz curves and confidence bands.

5. Miller (1981) discusses simultaneous inference and the SMM distribution. Tables for the percentiles of the
SMM distribution are provided by Stoline and Ury (1979).

6. Alternatively, a partial order of the Lorenz curves (quantile functions, GL curves) can be constructed using
pairwise tests of the conditional means or GL ordinates. For an example of this type of test procedure see
Bishop, Formby and Thistle (1989).



The basic tools for our analysis of changes in European income distributions are the
Lorenz ordinates, the conditional means, and the generalized Lorenz ordinates. Table 3
presents the circa 1980 and circa 1986 decile Lorenz ordinates for each country. For
example, for France circa 1980, the first entry is 0.0270 and the standard error is‘0.0019.
This means that the bottom ten percent of French families (on a percapita basis) received
2.7 percent of the total income. The last column provides the share of the top ten percent
of families. For France circa 1980 the top ten percent of families received 25.99 percent of
total income (1 - 0.7401), which is the largest of any country for either time period.

In a manner similar to Table 3, Tables 4 and 5 present the decile conditional means
and generalized Lorenz ordinates. Each of the decile means and generalized Lorenz
ordinates is presented in 1985 US dollars to allow across time and across country
comparisons. As discussed above, the decile means are used to make first degree
stochastic dominance (FSD) comparisons and generalized Lorenz ordinates are used to
make second degree stochastic dominance (SSD) comparisons.

In Table 4, the first entry (France, circa 1980) provides the percapita income of the
bottom ten percent of French families ($2998). The last entry of the first row provides the
percapita income top ten percent of French families ($28911). The first entry in Table 5 is
the first decile French generalized Lorenz ordinate, which is simply the overall mean from
Table 2 times the cumulative share of income from Table 3 ($300 = $11122 * 0.0270). The
last column of generalized Lorenz ordinates is simply the overall mean.

Table 6 presents the results of the Lorenz and stochastic dominance comparisons
for each country individually across time. Table 6a provides an example of the test
procedure for the UK while Table 6b provides the Lorenz and stochastic dominance
comparisons for all of the countries over time. Columns 1-3 of Table 6a present the British
Lorenz ordinates and their test statistics. The Lorenz test statistics are large and negative,
implying that the UK circa 1980 incomes are more equally distributed than the UK circa
1986 incomes. Columns 4-6 show the British decile means which are used to approximate
the first degree stochastic dominance test. The comparison of the UK decile means from
circa 1980 to circa 1986 shows that there is a statistically significant crossing. This crossing

implies that no unambiguous conclusion can be drawn concerning Paretian social welfare.



Furthermore, as the crossing occurs at the bottom of the distribution, there is no higher
order of stochastic dominance which can rank these two distributions.

The UK results and those for the other countries considered are summarized in
Table 6b. We employ the following notation to summarize the changes in the size and
dispersion of incomes between circa 1980 and circa 1986. "0"implies no significant
difference over time, "X" implies an statistically significant crossing, LD implies circa 1986
Lorenz dominates circa 1980, [LD] implies circa 1980 Lorenz dominates circa 1986, and
FSD implies the first degree dominance of circa 1986 over circa 1980. Thus, the "[LD]" for
the UK in column 1 of Table 6b represents the finding of increased income inequality
between circa 1980 and circa 1986, while the "X" in column 2 implies that the two time
periods can not be ranked with stochastic dominance. For France, a "0" in columns 1 and 2
imply that neither the inequality or the size of the decile incomes changed over this time
period. Like France, Germany shows no change in income inequality over time, however,
rising German incomes result in circa 1986 first degree dominating circa 1980. For the
Netherlands, declining inequality of incomes is accompanied by an increase in each of the
decile percapita incomes. Finally, Sweden experienced increasing income inequality,
together with increases in the decile percapita incomes.

An alternative method for evaluating the changes in European income distributions
over time is to make pairwise comparisons at the two points in time and observe if there
are any movements in the rankings. Table 7 provides the pairwise Lorenz comparisons for
circa 1980 and circa 1986. Here "LD" signifies that the row Lorenz dominates the column at
the first degree while "[LD]" signifies that the country in the column dominates the country
in the row. It is important to note that in none of the twenty pairwise comparisons do the
Lorenz curves cross, eliminating the need to construct summary measures of inequality.

Figure 1 presents a Hesse diagram of Lorenz ordering for both circa 1980 and 1986.
For circa 1980 (Figure 1a), Sweden Lorenz dominates all other countries and France and
the Netherlands are equivalent to each other and are Lorenz dominated by all other
countries. For circa 1986, the most pronounced change is for the UK, which is now Lorenz
dominated by all countries except France, to which it is equivalent in terms of inequality.

In addition, France is now Lorenz dominated by the Netherlands.
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Overall, Figure 1 provides some evidence of converging Lorenz curves. First,
consider France, which Table 6 shows had no significant change in income inequality over
this time period. For circa 1980, France is dominated by the UK and is not significantly
different from the Netherlands. However, by circa 1986 France and the UK are not
significantly different and France is dominated by the Netherlands. F inally, while Sweden
and Germany continue to dominate all other countries in the late period, Table 6 shows
that Sweden experienced an increase in income inequality and Germany no change in
income inequality between the two time periods.

Table 8 presents the pairwise stochastic dominance comparisons. Here FSD
signifies that the row dominates the column at the first degree while [FSD] signifies that
the country in the column dominates the country in the row. SSD signifies a first degree
"crossing” together with the second degree dominance of the country in the row over the
country in the column. Finally, a "X" indicates both a first and second degree "crossing.”

Figure 2 provides a Hesse diagram of the stochastic dominance ordering. A
comparison of the rankings in the two time periods provides little evidence of convergence.
The most easily identifiable change is the relative position of the UK which in the later

period is dominated by all countries at the first degree.

V. CONCLUSIONS

Application of theoretical and statistical dominance methods to the internationally
comparable Luxembourg Income Study (LIS) database to five European income
distributions yields comparable measures of inequality and levels of welfare in the late
1970s through the mid 1980s. The evidence on inequality indicates that Lorenz curves
became significantly more unequal in Sweden and the U.K., did not change significantly in
Germany and France and became more equal in the Netherlands. Even with the rise in
inequality Sweden continued to dominate each of the other countries in the circa 1986
comparison. But the changes in Britain and The Netherlands resulted in a reversal of their
positions in the Lorenz ordering in 1986 compared to 1980. Overall, the evidence suggests

there has been some convergence of Lorenz curves. er, inNe

1 i ither the first or se | nd degree. Thus,
S
as of the mid 1980s European economic integration %%resulted ina convergence of
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Table 1 ‘
LIS Data Sets
Country Year Data Source Sample Size
France 1979 Survey of Individual Income 11044
Tax Returns
France 1984 Survey of Individual Income 12693
Tax Returns
3 Netherlands 1983 Survey of Income and 4833
Program Users
Netherlands 1987 Survey of Income and 6771
Program Users
Sweden 1981 Income Distribution Survey 9625
Swaden 1987 Income Distribution Survey 9421
Germany 1981 Transfer Survey . 2727
Gaearmany 1984 Panel Survey: Wave II 5174
United Kingdom 1979 Family Ex—enditure Survey 6888
United Kingdom 1986 ?amilz Expenditure Survey 7178 |
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Table 2
Percapita GOM*
{$ 1985)
Percentage
Cirea 1980 Circa 198¢ Change

France 11122 11621 4.5
Netherlands 10598 11110 4.9
Sweden 10908 _12494 14.5
Germany 10959 11909 8.7
United 9713 11058 13.8
Kingdom

‘Data Source: Summers and Heston (1990). The cirea 1980 values are the
average of the 1979, 1980, and 1981 GDP’s. Circa 1986 is the average of
the 1%85, 1986, and 1987 GDP's.

%i




(st00°0)

(1€00°0) | (te00-0) [ (8200 0)| (5200°0) | (€200 0) (ozoo-o0) | {L100°0) {e100°0) wopbuty
0%sL°0 ZZ09°0 oLLYO EQLE"O TLLZ'O 9961°0 oLzx'o 06890°0 6020°0 po3tun
(95000} [T8y0076T | (Tr00-07| Tveoo-0) | (6z00-0) | (2zo0 0T | 15160°0) t1o00-0) | (9000-0)
ZYLL O 1L29°0 8v05°0 E66E°0 890€°0 60220 SZST-0 L6800 YLED O Auvuiey
(ezoo o} | Tszoo-oV | (czoo 0} (izoo O} (6100°0) | (aTo0-0) [ {Zt00 0) | (9100 0} {(st00°0)
S908°0 6199°0 99€5°0 ILzr o 90€E°0 ZEYZ'0 E¥9L°0 9¢60°0 ZEEO" O uspemsg
t6z00"0T [Tteoo o) | Tocoo 07| 1£zoo o7 | \vz00-0) | (6200° 07 | (L150°0) (v100°0} | t1To0" 0}
£€59L°0 1609°0 9c8b "0 98LE"0 L9820 0802°0 SHET'0 98L0°0 T8Z0°0 spuviasyjeN
tovoo-o} | {vcoo 0V | {6200 07} {s200-0) (ozoo o) | Tctoo o) [ (vt00 07 | (1100 0} {oto0°0)
09%L°0 o¥6S5°0 oTLY°0 299¢°0 LsLe-o 0L6T'0 16ZT°0 STLO"0 €520°0 souwiy
9861
IUH%U |
(zzoo-o} | (czoo 0} | (zZoo 0) {ozoo'0) | (c100°0) | (¥100-0) | (100 0} {8000°0) | (5000°0) wopbuty
orLL0 ZTT9°0 EL6YD 0Z6E"0 LOOE 0 tozz-o0 S6PT°0 $980°0 L9E0°0 pe3TUN
(¢tcoo 0) | (gcoo-0) | {9c00"0) (zeoo o) | (szoo o) | (czoo 0 (8100°0) [ (100 0¥ [ {8000 0)
LzLLo 6E29°0 zZZas°0 OL6E*Q Z90€°0 $5ZZ'0 (1] 13 1] 1160°0 9L€0°0 Auwwzen
{ztroo o) | (st00"0) { (8100 01| (1200°0) (zzoo o) | (vzoo o) | (szoo o) | (¢zoo'0) | (8200 07
vote-o ZIL9°0 19570 PSEP O S9EE°0 18%Z°0 28910 1L60°'0 S9€0°0 uspang
{o€00-0F | (1c00 07 | (0c00 0O {tzoo o) | Tvzoo oY | (tzoo 0F | (8100-0) (910007 | {c100°0)
SPSL0 SL6S°0 ETLY O SL9E‘0 zeLz-0 v00Z°0 61ET"0 zZZLo'o ETZ0'0 spusTISyIeN
(zzro'0) | (z1t0°07 | (6600-07 (»800°0} | {0L00 0) [ (9s00-07 [ (£v00 07 (o000} | (61007 0)
10%L°0 L9850 vLOY" O SY9E" 0 ESLT 0 0861°0 OTET"0 »ELO°0 0LZ0°0 souwig
6 8 L 9 S v £ F4 1
seTIdeq [T T3
wIry -y
S83VRTPI0 zueao] swmooul wytdesamyg
£ oTqel
e WYy ——y— ay—




't 219”l jo ®,dq0o abeiaae ay3 o3 patess aiw suesw at1t1oep aylL,

:1:T2 {vor) {exr) (ze) (1e) (s¢) (c9) (85) (gs} {zs1) wopbuty

66TLT Z6L91 6€8ET 66LTT v62Z01 9168 889¢ 1£59 £0ZS £T1EL pa3jtun

{eLB) {ec1) {6£1) {(so1) {sor) {eL) (ze) {99) (Zg) {£9)

14992 g1SLT ZSSPT 99521 0011 8vL6 9198 08vL £229 412 Auewzey

(ogv) (96) {e6) (La) {p9]) (psg) ter) (sv) {ps) {ooz)

991tz 59081 L5951 €L9ET $90Z1 *T601 | B5R6 6Z88 8sSL Zrie uapems

(e50) {soz) (1t61) {vor) {ezt) (16} {(1e) (9g9) {z9) {sz1)

9809 ¥ocLT 8¥6ET 1911 L1zot | 27K vZLL ¥599 509s SETE spueTxeyjoN |

{se9]) feet) {t6) (o) (g9) {95) {ey) (cy) (ov) (st1)

0Z%62Z 699LT L6TYT oetzt 81%0T LY16 168L 6899 8LES SE6Z LEl R F

9861
90ty g

(962] (og1) igot) (Lg) (69} (55) (vs) £12] (8€) (15) wopbu Ty

£vele LYLyl TARAS 6ZZ01 6988 £29L 589 B8Z6S 8z0sS L9SE peatun

{695) {zsz) tvet) {evt) {ozt) {9g) {os) {te) {se) {ce)

1 231 T4 96291 PEEET SISTT 0566 SEg9 8€8L 6889 1985 1294 Auvmaey

{1p1) (98} {(s¢) {g9) (8s) {15} (ve) {or) {ey) (ste)

80002 PIBGY YESET 1902t Zeeon 1E96 B80LB PSLL 7659 ZO6E uepesmg

(ssp) {go2) {ast) (ozt) (vo1) (99} {ga) {es) {es) (zvtl

£1092 ¥E99T 09Z¢€1l LOTTT 65¥6 gree 12141 SZE9 66€S | 2144 spuwlIeyjeN

{ozet) | Tvod)d {609} {vts) (sev] (see) [ leee) [ (osz) | tocz) | (get)

11682 0£89t B6PET SPFIT 6166 1098 EStL 86€9 oL1S 8662 eouwag
ot 6 8 L 9 S v 3 z 1

suwsy weyyoeq

0861
w9ITDY ¥

(sawytroa sn seet uy)
SOWODOU] uwey eyyoeq wvyrdesaey

¥ oIqeg

Q__;L_




'€ 319®'L jo 8,dqo sbeasae oyi o3 peress aiw suesw ayl,

(sawyr00 8N SEET uy)
YEEIVUTPIO SUSIO] PeRTTIVISUSD vyydeoaey

S STqvL

(os) {19) (0s) {cy) {ee) (1e) (9z) {zz) {ar) (st) wopbuty
8501t LEES 8599 ¥LZS v60P $90¢ LIz Sopt Tse 1tz pe3yun
tozt} {99) (¥s) T3] CTR) {az) (zZ) {et) (1t) (9]
6061T | 91Z6 12174 6009 ZSLY Z59¢ LiLsz 91871 8901 SYy Auvwren
tze) {1s) (sy) (6£) tee) (o) (ez) (sz) tzz) (o2}
PEPZT | 9L00T oLZe yOLY LEES OETP 6£0€ £S0Z oLtI 121 uspemg
{sot) {sL) (v9) (os) {zv) {ge) (Lz) (12) (Lt) (et)
orTItT | 90se oLLY SLES 80Z¥ 981¢ AL ¥4 6EST TX:] pre SPURTISYIGN
(ge) (ev) {6c) tze) (Lz) (ez) t61) tor) tex) itt)
€291l | oL98 £069 PLYS 957y ¥OZE 6922 00S1 1t8 £62 souwiz
9961
011D g
)] Tev) Tov] Tze) {sz) {0z} Tot] 1§13 Y (s} wopbuTx
£IL6 LISt Zr09 ocgey Lost 0zZs62 LETZ 4123 658 LSE pe3ITUn
{611} {vg) iL9) T} iey) (ve) Lz) {oz) ist) 3]
65601 £9rg 1 1%: 1] 005S (111 PSEE oLyz L891 866 144 Auewaen
{95) {1s) (Ly) (ew) (ov) (Le) (se} {vg) (ee) {ze)
80601 | se8y £€TEL 0565 LY L99¢E YoLe £E8t LSOT 86€ uspensg
{66) [FAR ] {gs) Ly} {se) t1e) (9z) (zz) {(s1) (e1)
S6S01 v66L TIEE9 5005 1 2314 8v6Z (44 £ 86€1 S9L 5ZZ spuetIeyIsN
(o9t) {sy) (L9) tz9) {ts) {(1s) {sy) tee) {6Z) {oz})
ZTITT 1{%4] 8¥s9 861s 1 21] ) 90t zozre LS¥T L9 00f£ souwaz
ot 6 ] L 9 S ’ £ z 1
E83WNTPIQ IVSIO] pexTIviIeusH T T
QXYY ¥




Table &

Loresns and Stochastic Dominance Over Time

W

A. Unitad Kingdom: Circa 1980 and 1986

Decile Decile Means

UK UK Test UK ux Test

i 1980 1986 | statistict 1980 1986 | statistic
1 0.0367 0.0209 |  ~11.12 3567 2313 -7.84
2 0.088% 0.0680 | -11.9s 5028 5203 2.51
| 3 0.1495 0.1270 |  -10.97 5928 6531 8.27
i . 0.2201 0.1966 -9.69 6852 7688 10.02
5 0.3007 0.2772 -8.29 7823 8916 11.75
6 0.3920 0.3703 -6.74 8869 10294 13.39
7 0.4973 0.4770 -5.70 10229 11799 12.42
| 8 0.6222 0.6022 ~5.23 12128 | 13839 10.95%
9 0.7740 0.7540 -5.23 14747 16792 9.63
[ 10 1.0000 1.0000 -- 21943 27199 9.20

*The SMM critical value is 2.77 for k=9 and 2.80 for k=10.

ﬂ B. Comparisons Over Time'
a Lorenz Stochastic
Dominance Dominance
France 0 0
Netherlands LD FSD
Sweden (LD} FSD
Germany Q FsD
I UK {LD) X
‘LD implies Circa 1986 Lorenz dominates Circa 1980,
{LD] implies the converse, and "0" implies no
significant difference. PFSD implies first dagree
dominance over time. "X" implies that the two

distributions cannot be ranked at the first or
second degree.




Table 7

Pairwise Lorens Doainance Comparisoas®
(Percapita Incomes)

———————

-

A. Circa 1980

France Nethsrlands Sweden Germany
France »
Netherlands Q "
Swaden LD LD o
Germany LD LD [LD] »
United
Kingdom LD LD {LD] [LD] 1
B. Circa 1986

France Netherlands Sweden Germany
France i
Nestherlands LD *

| Sweden LD LD *

Germany LD LD [{LD] *
United
Kingdom Q [LD} [LD} [LD]
‘LD implies that the row Lorenz dominates the column. {LD]

implies that the column dominates a row.
significant differsence.

N —

A "0" implies no




Table 8
Pairwise Stochastic Dominance Comparisons
{(Percapita Incoames)®'
A. Cirxrca 1980
France Netherlands Sweden Germany
France *
Netherlands (FSD] »*
Swadaen SSD 5SD *
Germany FSD FSD [SSD} bod
United
Kingdem X X [SSD) (FSD)
B. Circa 1986
France Netherlands Sweden Germany

France ol
Netherlands [SSD] *
Sweden SsD SSD *
Germany FSD FSD [FSD} *
United
Kingdom [FSD]) [FSD] [SSD] [FSD]
‘FSD implies that the row dominaces the column at the first degrees.

[FSD] implies that the column dominates the row. SSD denotes second

degree stochastic dominance.
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