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ABSTRACT

The paper offers new evidence on the convergence of the fifty provinces of Spain. Two
variables are considered: per capita income, which is the one habitually used, and a
cardinal index of welfare based on Sen (1974), which corrects the former by taking into
account inequality in the personal distribution of income. It is centred on the cross-
section evolution of distribution, increasing the statistical armoury by considering, as
well as the simple variation coefficient, its weighted version, "box plots" representation,

density functions (simple and weighted), and Lorenz curves.
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There is currently an abundance of empirical evidence on the convergence of the
regions and provinces of Spain. The origin of the new wave of studies is to be found in
the contributions of Barro and Sala-i-Martin (1991, 1992, 1995) applied to data on the
American economy; its member states ; samples of countries; and also of regions within
each country or geographical area. The application of the concepts of B and o
convergence to the regions of Spain has generated a whole avalanche of studies, many
of which can be found referenced in Goerlich and Mas (1998), and Cuadrado, Mancha
and Garrido (1998). The great majority of them use simple dispersion statistics (the
standard deviation of the logarithm, or the coefficient of variation) as a measurement of
o convergence, the only exceptions being Rabadan and Salas (1996), and Goerlich and
Mas (1998), who also use weighted statistics, from the literature on inequality.

Dispersion statistics summarise in a single value all the information contained in
cross-section data, and therefore do not consider the external form of the distribution,
nor the changes that it undergoes across time. Quah (1993a, 1993b, 1996, 1997) has
proposed the use of complementary statistics, which do capture the characteristics of all
the distribution. Among them, we will consider two: the representation by "box plots”,
and density functions. Furthermore, borrowing concepts from the literature on inequality
and welfare, we have also estimated Lorenz (1905) curves, closely linked to the
measurement of the reduction in inequality that we are analysing.

The literature on convergence from a macroeconomic viewpoint has centred on
the use of simple statistics, in which all observations have the same weight, irrespective
of the size of the region or country they represent. The origin of this choice lies in the
interest in the behaviour of geographical units, countries, regions, or provinces, which
are assumed to share the same technology and fundamental parameters. However, when
the size of the units under analysis is very unequal, it is also of interest to consider the
information provided by weighted statistics (Goerlich and Mas (1998), Goerlich
(2000)). For this reason, in this study we will consider both versions, simple and
weighted, of one of the statistics most habitually used by the literature, the coefficient of
variation.

The objections to using per capita income to measure the welfare enjoyed by a
society are well known. Proposals for indices of welfare that take into account the
personal distribution of income also abound, and there is much discussion of the

properties that they must fulfil (Sen (1974)). For the national aggregate, and for the



regions and provinces of Spain, there are currently available inequality indices (Gini
(1912), Theil (1967), Atkinson (1970), and Mean Absolute Deviation) of the personal
distribution of income, obtained on the basis of the information provided by the three
Household Budget Surveys (Encuestas de Presupuestos Familiares - EPF) elaborated by
the National Statistical Institute (Instituto Nacional de Estadistica - INE) for our
country.

The methodology for drawing up the indices can be found in Goerlich and Mas
(1999), and is available on the Internet (http://www.ivie.es). The surveys were made
during the periods 1973/74, 1980/81, and 1990/91, and are representative at the level of
the fifty provinces of Spain’. This enables welfare indices to be constructed for the
observations corresponding to the years 1973, 1981, and 1991. From the wide range
available, we have selected the welfare index constructed on the basis of the Gini index,
both for its popularity and for its relationship with the Lorenz curve, and for its ease of
interpretation.

The paper is structured as follows. Section | summarises some methodological
aspects of interest. Section Il presents the descriptive statistics for the per capita GDP
variable, covering the period 1973-1998. Section Il compares the profiles followed by
this variable and the welfare index of Sen (1974), the main conclusions being presented

in section IV.

l. Methodological Aspects

Let us suppose that we have available n groupings of individuals whose per
capita income we designate by x;, X; = Yi/N;, Y; being the income and N; the population of
group i =1,2,...,n. Also let p; be the relative frequency, i.e., the percentage of population
per grouping, pi =Ni/N, N =X, N;; and y; the proportion of income of grouping i,

yi =YilY, Y =ZLY,. The average per capita income for the aggregate can be expressed
as a weighted arithmetic mean, 1 = % =2 PiX-

It is well known that for this set of data, we can calculate a large number of
dispersion statistics (Cowell (1995), Goerlich (1998, 2000)), each with different

normative properties. These statistics will indicate the dispersion of the observations



around a central value, normally the value of per capita income for the aggregate, p. We
consider that the indicator of dispersion must have certain basic properties: (i) it must be
independent of the scale, i.e. it must remain unaltered if the income of each individual in
the population (or the per capita income of each grouping) is altered in the same
proportion (zero degree homogeneity of income); (ii) it must be independent of the size
of the population, i.e. it must remain unaltered if the number of individuals at each level
of income is altered in the same proportion (zero degree homogeneity of population);
and (iii) it must satisfy the principle of transfers of Pigou (1912)-Dalton (1920), i.e. any
transfer from a rich individual or province to a poorer one that does not invert their
relative ranking must reduce the value of the index (Sen (1973)).

From among those indices that satisfy the above properties, we have selected the
coefficient of variation, which is no more than the standard deviation divided by the

average of the observations,

SD, (%)

CV, (x) = 1)

where SD, (X) :\/Z.”lpi(xi —u)® . This statistic satisfies the three basic properties

i
mentioned above?.

Two observations are of interest. Firstly, the coefficient of variation defined in
(1) is not the one habitually used in the literature, as it is a weighted statistic that takes
into account the proportions of the population. However, the literature on
macroeconomic convergence allocates the same weight to all observations, calculating

the statistics in simple terms. The unweighted version of the indicator would be given

by:

D) @)
X

n n _7)\2
where X :% and SD(x) :W/M. Observe that this statistic centres the

dispersion around an "incorrect” point, the simple arithmetic mean, X, which does not

CV(x)=



coincide with the mean for the aggregate, p, which is observable. Both statistics, (1) and

(2), will be calculated to examine the influence of the weightings on the results.
Secondly, the interest in having the dispersion statistic satisfy the Pigou-Dalton

principle of transfers makes it recommendable to rule out the most habitual dispersion

statistic in the literature on growth and convergence, the standard deviation of

n _ 2
logarithms, whether in its simple version, SD(Iogx):\/z‘ﬂ(IOgXi 109 X) or
n

> logx,
n

weighted version, SD, (log x) :\/ZT‘ b (logx, —logf)? , where logx = and

logit = =, p, log , . As accurately noted by Foster and Ok (1999), it is possible to find

cases of practical relevance in which a reduction in the overall dispersion of the
distribution, in the sense of Lorenz’s (1905) dominance, is accompanied by increases in

SD(log x), which calls into question the definition of o-convergence in terms of this

statistic (Barro and Sala-i-Martin (1995).

The coefficient of variation, like any other index, is a scalar numerical
representation of a complex and multidimensional phenomenon. For this reason it is
advisable to widen the horizon by examining additional characteristics of the data. Of
the instruments available, we consider of interest the so-called "Box Plots", as they are a
simple and graphic form of describing some characteristics of the data; the Lorenz
curve; and density functions, as instruments that illustrate, from different points of view,

the whole of the distribution. We describe these instruments below.
Box plots

A box-plot is merely a flat representation of some of the most outstanding
characteristics of a set of data. Its main advantage is that, because it is a two-
dimensional representation, several box-plots can be observed simultaneously on the
same graph, allowing dynamic study of the evolution of some important characteristics
of the distribution, e.g. existence, appearance or disappearance of outliers, dispersion or
concentration of the data, or the symmetry or otherwise of the distribution.

A box-plot, with all its elements, can be examined in graph 1. The vertical axis

represents the scale of the variable, in our case the normalised per capita income. In



order to abstract from growth, it is best to normalise the variable for the average of the

aggregate, so the variable in question is now —. This is equivalent to normalisation by
M

CV,,(x) . The square, or box, represents the inter-quartile range. The 0.75 quartile, & .,

forms the top of the square and the 0.25 quartile, ¢ .., the bottom. By construction, 50%

of the mass of probability of distribution is contained in the box. The height of the box
therefore represents the inter-quartile range, which is a habitual measurement of
dispersion in statistics. A greater inter-quartile range will be displayed as a box of
greater height, indicating that 50% of the density of x is relatively scattered. On the other
hand, a smaller inter-quartile range will be seen as a shorter box, and indicates that 50%
of the density of x is relatively concentrated.

The horizontal line inside the box is the median, or 0.50 quartile, a measurement
of position of the distribution of the variable. The positioning of this line in relation to
the top or bottom of the box provides graphical information on the form of the
distribution. If the median is not in the middle of the box, the distribution is
asymmetrical. In the case of Graph 1 there is evidence of asymmetry to the left, i.e.
towards the lower part of the distribution.

Two vertical lines appear at the top and bottom of the box. The ends of these
lines, drawn horizontally, are known respectively as the upper and lower adjacent
values. On the basis of the inter-quartile range R(E2s), the upper adjacent value is
defined as the observed value of the variable represented not greater than

& s +15R(€ ,5), and the lower adjacent value as the observed value of the variable
represented not less than &, —15R(& ;) . The maximum longitude between adjacent
values will be given by the interval, [& ,; =15R(& ;) , & ;5 +15R( )], but in general

will be shorter. The reason is that, within this interval, the extreme observations are
selected. The adjacent values are therefore order statistics that correspond to current
observations of the variable, and cover the range of observations that are not considered
to be outliers.

Finally, the observations situated beyond the adjacent values are the outliers,
upper if they are greater than the upper adjacent value, and lower if they are lower than
the lower adjacent value. These values are represented individually by small horizontal

lines. Thus, in the example of graph 1 we can observe 3 upper outliers and 2 lower ones.



Adjacent values, then, play a dual role. On the one hand, they demarcate the range of
observations that are not considered atypical. On the other, they indicate the distance
between the extreme values of these observations and the outliers, enabling us to
observe their distance or closeness to the majority of the distribution. It is possible that
there are no outliers, so that the adjacent values will in fact be the extreme values of the
set of observations, the maximum and/or the minimum of the distribution.

Box plots therefore summarise a great deal of information, and are useful
fundamentally for two reasons: (i) for determination and evolution of outliers, and (ii) in
the analysis of the dispersion or concentration of the distribution; more precisely, of the

50% of the density of probability associated with R( 25).

Lorenz Curves

The popularity of these curves makes detailed description of them unnecessary.
Let us consider, without loss of generality, that the per capita income of the various
provinces has been ordered non-decreasingly, x; <X, <...<X,, and let us call this
ordered vector of per capita incomes X =(X;,Xz,...,X,)" . Let us define Fs as the
proportion of population that receives a per capita income equal to or less than X,
F, =Z..pi, and @, as the cumulative proportion of income corresponding to the level
of per capita income xs, @, =27,y;. That is to say, @, is the proportion of income
received by the groupings with a level of per capita income equal to or less than Xs.
Defining F, = ®, =0, the relationship between ®, and F; is what is called the Lorenz
curve.

Numerous indices attempt to summarise the graphic information provided by the
Lorenz curve in a quantitative measurement that shows the divergence between this
curve and the situation of perfect equality, defined by the diagonal. The most popular of
these measurements, which will be used later, is the Gini index, G (Gini (1912)). From
the geometrical point of view the Gini index is defined as twice the area between the
Lorenz curve and the line of perfect equality. The Gini index varies, for continuous
distributions, between 0, perfect equality, and 1, maximum inequality, and will be
greater the further the Lorenz curve is from the line of perfect equality. However, from

the computational viewpoint it is better to have available a formula to give us the above



result. We can therefore define the Gini index as an average of the mean relative
difference (Kendall and Stuart (1963)).

G= L zzpipj|xi_xj| 3

2u']

where X is to be understood as X, .
1

Observe that, as they have been defined, both the Gini index and the Lorenz

curve are weighted statistics.
Density functions

The most suitable procedure for illustrating the characteristics of a set of data is,
probably, to represent the distribution from which the observations come, f(x). For
example, if we know for certain that the data come from a normal distribution,
f(x) = @(x), it would be enough to know their average and their variance, drawing the
normal density for the corresponding values of these parameters. In practice, however,
the form of the distribution is not known for certain, but it can be estimated without
imposing a priori any functional form. The procedure consists, intuitively, of smoothing
a histogram in order to obtain a continuous representation (Silverman (1986)). For this,
we assume that each observation, x;, provides certain information about the density

underlying the observations in a certain interval, such that at each point the estimated

f(x):%iKg“Txig @)

This estimator is known in the statistical literature as a kernel estimator, with the

density is given by

kernel represented by K(e) (Silverman (1986)).The construction of this estimator
requires two choices: the kernel function, K(¢), and the smoothing parameter, h, also
called "window" or band width by some authors. We will not enter into technical details
which can be found in Silverman (1986), Scott (1992) or Simonoff (1996). Suffice it to

say that in practice the gaussian kernel is used.
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K(s) = Texpgr (5)

p=i
oo™

which implies distributing the information content of x; in accordance with this density
of probability, and that the smoothing parameter was chosen optimally for this kernel
(Silverman (1986)). Graph 2 shows graphically the construction of the estimator.

Thus the ordinates of the function, y = f(x), are obtained as the sum of the heights
of the superimposed individual densities.

The estimator defined in (4) constitutes a simple estimation, since it gives the
same importance to each observation. The corresponding weighted estimator is obtained
directly by replacing the simple sum by the corresponding weighted sum (DiNardo,
Fortin and Lemieux (1996)),

—h>

1¢ - X Q
— 6
fo( h; EL—— (6)
which provides information not only on the distribution of the observations, but on the

distribution in terms of the population underlying them.

In the empirical application carried out in the two following sections the density

functions were estimated for the normalised variable, X .
U

Welfare

If we accept the assumptions necessary for making comparisons of cardinal
welfare functions (Sen (1974)), it is then possible to derive indices of welfare from the
average value of the per capita income, a measurement of central position of the
distribution, and an index of inequality ranging from 0 to 1. Comparisons of welfare
usually involve two characteristics of distribution: position and dispersion (Shorrocks
(1983)).

Let us define the index of per capita welfare for a province as
w=p(1-G) (7)



G being the Gini index. In this way, W = Nw =Y (1 -G) provides the value of the real

aggregate income which, equally divided among the population, would generate the
same level of well-being as the current real income, when inequality is measured by the
Gini index. Clearly, since 0<G <1, 0sW<Y.

To sum up, the above welfare indicator adjusts the per capita income of a
province by an index that reflects the dispersion, or inequality, in the personal
distribution of income in that province. Indices of quality other than G could potentially

generate other results.

1. Convergence in per capita GDP

The habitual presentation of o-convergence uses the simple coefficient of
variation, or the standard deviation of the logarithm of the variable. For the reasons
given above, which can be found in greater detail in Goerlich (2000), it has been chosen
to consider the first of them in the presentation made in graph 3, which also shows the
weighted version of this indicator. Although information is available from 1955
(Fundacion BBV (various years)) and Sophinet (http://bancoreg.fbbv.es)), 1973 was
chosen as the starting year in order to facilitate comparison with the welfare indices, as
seen in section 111,

The majority of authors who have analysed the convergence of the Spanish
provinces (e.g. Mas, Maudos, Pérez and Uriel (1995)) have pointed out that convergence
was especially intense until the mid-1970s, slowing down from then onwards. However,
the visual impression given by graph 3 is that convergence continued in subsequent
years, stagnating after 1993%. Only by observing the range of variation of the two
variables can it be seen that the reduction was not very intense, above all if it is
compared with that of the 1950s and 1960s. Consequently, as was easy to anticipate, the
choice of period affects the conclusions that derive from the mere observation of the
statistics of dispersion.

Graph 3 also indicates that, in this case, the use of simple or weighted dispersion
statistics has no practical consequences, since both present similar profiles, especially up

to the year 1993. We will return to this point later.



The coefficient of variation summarises in a single value the distance between
the provinces, and the movements that are produced within the distribution across time.
A first step in the analysis of the external form of the distribution is the presentation by
means of box plots as described in section I. Graph 4 shows the box plots corresponding
to four observations: 1973, 1981, 1991, and 1998. In this graph it can be seen that the
reduction of inequality was very modest during these years. But the following aspects of
interest can also be observed.

Firstly, among the Spanish provinces only one outlier is detected in these four
years, the Balearic islands in the year 1973. Secondly, the distance between the upper
adjacent value and the 0.75 quartile, which contains the thirteen provinces with highest
per capita GDP, is appreciably greater than the distance corresponding to the lower
adjacent value, where the thirteen poorest provinces are situated. This indicates that, as
well as the outlier, some rich provinces are far ahead of the rest. Indeed, if we observe
the upper limit of the inter-quartile range, we can see that in practice only these thirteen
provinces, out of fifty, present values higher than the national average. The next twenty-
four, contained in the range defined by the box, present a per capita GDP from 73% to
109% of the average depending on the years, while that of the thirteen poorest ranged
from 54% to 77%.

As a consequence of the above, the median that divides the box is always lower
than the national average, about 90%, though there was an increase between 1973 and
1998. This information indicates that a process of reduction of inequality, though not
very intense, has taken place during these years, and this also appears to be confirmed
by the reduction of the adjacent values, and in spite of the slight widening of the inter-
quartile range. Also, the position of the median, always situated below the average
value, points to a right-inclining asymmetrical distribution which will be analysed later.

The geographical location of the provinces belonging to the inter-quartile range,
and the adjacent values, appear in maps 1 and 2. In the starting year, all the provinces
adjoining the French frontier belonged to the group of the thirteen richest. They were
joined by the outlier Balearics, Madrid, with the second highest level of per capita GDP
and therefore defining the extreme of the upper adjacent value, Valencia and Valladolid.
Within the box, which contains the twenty-four provinces contained between the first
and third quartile, are provinces adjoining those above. The exceptions are the western

provinces of Galicia and Andalusia which also enter into this group. Finally, the thirteen
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provinces contained in the lower adjacent value were situated in the south and west of
the Peninsula.

Twenty-five years later some changes had occurred, but in general the thirteen
poorest were still in the south and west of the peninsula, including all the Andalusian
provinces with the exception of Almeria. Also the thirteen richest continued to be those
closest to the French frontier (except Huesca), the Balearics and Madrid. In general, the
impression given by these maps is one of mobility of the provinces with highest income
levels towards the north and the Mediterranean east, leaving the poorest in the south and
north-west.

While box plots present some interesting aspects of the distribution, density
functions offer a complete characterisation. Graph 5 shows, in panel a), the simple
density functions, and in panel b) the weighted ones, corresponding to the two extreme
years, 1973 and 1998. The first impression is that now the distinction between simple
and weighted statistics is indeed important, as the profiles of the two functions are very
different.

The simple density functions that appear in panel a) of this graph confirm some
of the information already provided by the box-plots. Indeed, the extremes of the
distribution indicate its maximum and minimum values, and its shortening between
those years is a first measurement of the slight reduction of inequalities that has
occurred. This result is confirmed by the narrowing of the function around the average
value. Also confirmed is the intuition provided by the box-plots that the distribution was
asymmetrical towards the right, since it falls less steeply at that side.

However, the simple density function offers further information of interest. In
1973 there were three local maxima, two of them in the middle of the distribution, and
the third around the extreme of the upper adjacent value. The latter is much lower than
the others, indicating that a very small number of the thirteen provinces at the upper
extreme of the distribution belonged to this "club”, whereas in that of the poorest the
number was higher, as indicated by the ordinate axis of graph 5. Twenty five years later
there was no "club™ of provinces, as the three "humps™ had practically disappeared,
leaving a single maximum, skewed slightly to the left of the median, in the area of 80%
of the national per capita income. The distribution shows, however, an evident

asymmetry.
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The profile offered by panel b) of graph 3 is very different. The weighted density
functions, which take into account the size of the population of the various provinces,
indicate that in these years there were two clearly differentiated "clubs”. The origin of
this result lies in the fact that some of the richest provinces, fundamentally Madrid and
Barcelona, are also those with the highest numbers of inhabitants. Though the existence
of these "clubs™ has been maintained over the twenty five years, the graph indicates that
there has been a reduction of the gap between the two groups, as the weighted density
functions have narrowed/moved closer together and the local maximum corresponding
to the provinces with highest per capita GDP has moved to the left. However, the
maximum corresponding to the "club" of the poorest has also moved to the left,
indicating that in 1998 there were more inhabitants in provinces with per capita GDP
below 80% of the national average than in 1973.

An overall view of what has happened between the two "clubs™ is provided by
the Lorenz curves that appear in graph 6. The usual presentation of these curves has
been modified in order to make observation easier. Now, a greater proximity to the
abscissa axis indicates less inequality. From 1973 to 1998 a reduction of inequality
occurred in all divisions of the distribution, but not between 1981 and 1998, as the
inhabitants of the provinces situated in the middle part of the distribution worsened
during these years. Seen from another point of view, we could argue that there is a
growing polarisation of the population into two groups of provinces, above average
(about 130% of the national per capita income value) and below average (about 80%),
with a gradual disappearance of the "middle class”, understood as the population
inhabiting the provinces with intermediate per capita income. In any case, the need to
resort to this presentation also indicates that the reduction of inequality was very

modest.
I11.  Per capita GDP and Welfare

If it is accepted that welfare is positively related to the level of income, and
negatively related to inequality in the personal distribution of income, it is of interest to
use an indicator that summarises the behaviour of both variables. As indicated in section

I we use an index of welfare based on the Gini index (Sen (1974)). Considering this
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indicator, and referring to the variable total per capita expenditure, maps 3 and 4 locate
the most unequal provinces in the west and south of the peninsula, geographically
opposed to per capita GDP. Therefore, the poorest provinces are also those that present
highest levels of inequality in the personal distribution of income.

The inter-province differences in the Gini index are less pronounced than in per
capita GDP. For this reason, the modification of the last variable made by our indicator
does not introduce significant differences. Thus, maps 5 and 6 offer a very similar
geographical vision of welfare, though not identical, to that offered by maps 1 and 2
referring to per capita GDP. The provinces with highest indicators of welfare continue to
be found in the north and east of the Peninsula.

Table 1 summarises the statistics of dispersion, coefficient of variation and
max/min corresponding to the two variables, confirming the two results that we had
already anticipated. Firstly, that in neither of two cases is the distinction between the
simple and the weighted coefficient of variation important. And secondly, that the inter-
province differences in per capita income are smaller than the differences in welfare,
due to the negative correlation between inequality and level of per capita income. This
result applies whether we use the coefficient of variation or the max/min range statistic.

However, while the coefficient of variation, weighted and simple, show a
sustained reduction from 1973 to 1998, the max/min statistic indicates that, although per
capita income continued the process of convergence throughout the period, welfare
behaved conversely from 1981 to 1991. The origin of the divergence in those years must
be found in the extremes of the distribution. Graph 7 confirms that the Lorenz curves
cross at the top, reinforcing the picture already given by the Balearics' loss of leadership
in 1981 as indicated by the table. This province experienced an atypical increase in the
Gini index, so great that it placed it in second place in the ranking, behind the province
of Lugo.

The box plot representations corresponding to the welfare variable (graph 8) and
its comparison with that of per capita GDP (graph 4), offer similar views except in the
following aspects. Firstly, in 1973, the Balearics disappear as an outlier. This is because
of the downward correction experienced by this province when the personal distribution
of income is taken into account. Secondly, the size of the box plots is greater in terms of
welfare than of per capita income, confirming that the inter-province differences in the

first variable are greater that those in the second. And thirdly, from 1973 to 1981 we can
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see a clear reduction of the dispersion of welfare, practically unnoticeable before, which
again expands between 1981 and 1991. As we have already mentioned, this result has its
origin in the province of the Balearics.

The relative similarity of the information offered by both variables is also
reflected in the density functions that appear in graph 9. They all offer similar profiles to
each other, but also show additional information. The greatest differences are found
among the provinces contained in the inter-quartile range, while in the adjacent values
they are practically superimposed. It is therefore the provinces with per capita income
between 70% and the national average value that are most affected by the unequal
distribution of income.

As was to be expected, the comparison of the Lorenz curves appearing in graph
10 confirms this result. The provinces of Spain are more unequal in terms of welfare

than in terms of per capita income, especially in the centre of the distribution.

(AVA Conclusions

The statistics which, like the coefficient of variation or the standard deviation of
the logarithm, summarise in a single parameter all the information contained in the
distribution, do not allow us to extract a large part of the wealth of information that it
contains. This study has proposed expanding it with other statistics, box plots, density
functions, and Lorenz curves, to reflect the external shape of the distribution. They all
confirm that a slight reduction of inequality among provinces in per capita income
occurred between 1973 and 1998. But the existence of convergent "clubs” is also
detected.

In general, the poorest provinces are also the most unequal in terms of personal
distribution of income, which helps to widen the inter-province differences in welfare.
However, although the inequality of distribution is not the same in all the Spanish
provinces, the differences in per capita income are more pronounced. For this reason,
the profiles shown by the two variables are very similar, the greatest differences being

observed in the middle reaches of the distribution.
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Footnotes

1 In the third quarter of 1997, the INE set in motion the Encuesta Continua de
Presupuestos Familiares (ECPF1997) [Continuous Survey of Household Budgets]. The
new survey replaces the ECPF9g5 and also the EPF. It is representative at the scale of the
seventeen regions, but not that of the provinces. For this reason, the latest information

that will be available for the provinces is from 1991.

2 The squared coefficient of variation is cardinally equivalent to the Theil index with

parameter 3 =2 (Cowell (1995)).

% It is possible that the increase in dispersion that took place in 1995 originated in
statistical problems. The detailed inspection of the series of the Fundacion BBV
indicates that, in this year, some provinces presented growth rates much higher than the

general trend.
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Table 1. PIB per capita and welfare. Dispersion statistics

PIB per capita

Bienestar

Provincial Indices

Provincial Indices

Spain Spain
th d of i th d of i
(thousand o Coefficient of Welghted Maximum Minimum . (thousand o Coefficient of Welghted Maximum Minimum .
constant ati coefficient of lized)* lzed Max/Min constant ati coefficient of lzed)* lized Max/Min
pesetas) variation variation (normalized) (normalized) pesetas) variation variation (normalized) (normalized)
1973 750.8 0270 0275 147 0.54 272 512,6 0.291 0.291 1.52 0.50 3.04
(Balears) (Badajoz) (Balears) (Badajoz)
1981 807.1 0242 0235 148 0.58 2.55 550,3 0259 0.250 1.40 0.55 2.54
(Balears) (Badajoz) (Balears) (Badajoz)
1991 1,1084 0223 0224 1.46 0.61 239 773,5 0.240 0.234 1.52 0.58 262
(Balears) (Badajoz) (Balears) (Badajoz)

* Spain =1
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GRAPH 2. Density Estimation
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GRAPH 3.
GDP per capita dispersion.
Coefficient of variation. Simple and weighted.
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GRAPH 4.

GDP per capita. Box-Plots.
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GRAPH 5.

Density functions.
GDP per capita.
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GRAPH 6.
Lorenz curves.
GDP per capita.
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GRAPH 7.

Lorenz curves.
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GRAPH 8.
Welfare. Box-Plots.

16
1,52 1,52
14 1,40
12
1,10
1,04 1,05
10
0,38
0,84 0,87
08 |
0,75
0,70 0,71
06 | 056 0,59
0,51
0,4

1973 1981 1991



GRAPH 9.
Density functions.
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GRAPH 10.
Lorenz curves.
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MAP 1.
GDP per capita. 1973.
Constant pesetas of 1986.
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MAP 2.
GDP per capita. 1998.
Constant pesetas of 1986.
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MAP 3.
GINI Index. 1973/74.

Total expenditure per capita.
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MAP 4.
GINI Index. 1990/91.
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MAP 5.
Welfare. 1973.
Constant pesetas of 1986.

GUIPUZCOA

PONTEVEDRA

- Above the third quartile

- Between the first and third quartile

I:I Below the first quartile

National average= 512.629 pesetas

CASTELLON ‘
BALEARS
LN
BADAJOZ
CORDOBA w

GRANADA

ALBACETE

SANTA CRUZ
DE TENERIFE
( LAS PALMAS
- g

MAP 6.
Welfare. 1991.
Constant pesetas of 1986.
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