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1 Introduction

The manner in which aggregate shocks and macroeconomic policies are associated

with changes in the income distribution is an important economic question as the

shape and location of the income distribution a¤ect many aspects of economic behav-

ior. These include taxation revenues, welfare bene�t payments and individual and

household consumption and saving patterns. Accordingly, quantifying how changes

in the income distribution systematically covary with movements in the "economic

environment" is an important objective for economic policy. However, just as the

macroeconomic environment is relevant for the income distribution (Blank et al. 1993;

Cutler et al. 1991; Blank and Blinder 1985), it is well known that the characteristics

of the individuals comprising the economy also have implications for the distribution

of income (Juhn, Murphy and Pierce 1993). While previous studies have generally

examined either the relationship between the income distribution and macroeconomic

conditions, or that between the income distribution and the characteristics of the in-

dividuals in the economy, it is likely that the manner in which the individuals�char-

acteristics interact with the economic environment also in�uences the distribution.

For example, if certain worker types fare better (worse) under certain macroeconomic

scenarios, then there is scope for changes in aggregate conditions to a¤ect the distri-

bution of income. This paper addresses this issue empirically by treating the level

of income as a function of macroeconomic as well as individual factors. We employ

a semiparametric procedure which models the income level as a function of both a

weighted combination of macro variables and a weighted combination of individual

characteristics. Our procedure also allows for a �exible interaction between these two

weighted combinations. Having estimated the relationship between the individual in-
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come level and these macro and individual variables, we can produce estimates of the

income distribution conditional on the values of these variables. Moreover, we can

also generate hypothetical distributions by varying the values of the macro variables

or the individual characteristics.

An exercise of this kind would be most purposefully conducted over a period of

substantial economic change. Accordingly, this paper uses Spanish household data

taken from the Encuesta Continuada de Presupuestos Familiares (ECPF), over the

period 1985-1996. The latter 1980�s was a period of rapid economic growth, following

Spain�s entry into the European Community in 1986. However, the expansionary

phase ended with a severe recession in the early 1990�s which was accompanied by high

levels of unemployment. During this period there were also notable changes in the

income distribution. While the mean income level has increased since the �rst half of

the 1980�s, the level of income inequality decreased during the 1980�s before increasing

with the onset of the recession at the beginning of the 1990�s. These movements

suggest a link between macroeconomic activity and the income distribution.

Previous studies have examined the implications of macroeconomic conditions for

the income distribution. One branch of research has focused on the extent to which

di¤erent socioeconomic groups bene�t from economic growth. Despite these e¤orts,

it has proved di¢ cult to establish a theoretical link between the distribution of in-

come and economic well-being (Alesina and Rodrick 1994 and Galor and Zeira 1993).

However, the empirical evidence has suggested some regularity. For example, Barro

(2000) �nds that the Kuznets curve emerges in a broad panel of countries. Dollar

and Kraay (2002) also emphasize the importance of economic growth for poverty re-

duction, as they �nd that economic growth, more generally, relatively bene�ts the
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poor. Other authors have examined the cyclical behavior of the income distribution.

Among these, Blinder and Esaki (1978) and Blank and Blinder (1985) studied the

e¤ects of in�ation and unemployment on the US income distribution after the 1950�s.

They conclude that while in�ation has little e¤ect on the distribution, unemployment

exerts large and negative e¤ects on the lower tail. As a result, the distribution of

income widens in recessions and narrows during expansions. The theoretical work

by Castañeda et al. (1998) also emphasizes the importance of unemployment for the

cyclical behavior of income. They show that allowing for di¤erent unemployment

spells across income groups is the most important factor to replicate the dynamics

of the income distribution over the business cycle. Previous �ndings thus indicate

that, as a result of di¤erent individuals�sensitivities to economy-wide shocks, macro-

economic activity a¤ects not only the mean but also higher moments of the income

distribution.

Despite the importance of heterogeneity in individuals�responses for the trans-

mission of macroeconomic shocks, previous empirical work has taken an aggregate

approach. Most of this research examines the reduced-form relationship between key

economic indicators (i.e. unemployment, in�ation, government expenditure or GDP

growth) and some statistics of the distribution (i.e. the Gini coe¢ cient or the income

shares of the di¤erent quintiles). In this paper, we propose a more disaggregated

procedure to quantify the e¤ect of macroeconomic activity on the income distribu-

tion. The novelty is that we estimate the level of income conditional on di¤erent

macroeconomic scenarios, allowing the e¤ect of aggregate variables to vary across

socioeconomic groups. Accordingly, we model the conditional expectation of an indi-

vidual�s income as an unspeci�ed function of two indices. The �rst index is a linear
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combination of individual characteristics, while the second is a linear combination

of macroeconomic features. We then estimate the level of income as an unrestricted

function of these two indices by adapting the semiparametric multiple index least

squares estimator of Ichimura and Lee (1991). This approach provides estimates of

the weighting coe¢ cients that measure the contribution of each explanatory variable

to its respective index. It also estimates the function which maps the two indices into

individual income.

To disentangle the contribution of each aggregate variable to changes in the dis-

tribution of income we use counterfactual distributions. More precisely, we compare

the actual income distribution with the hypothetical distribution that would have

resulted if any particular variable had taken a di¤erent value while holding the others

constant. The results indicate that macroeconomic activity has an important distrib-

utive impact. More explicitly, we �nd that the increase in the level of government

expenditure and GDP during the 1980�s and the 1990�s had a signi�cant positive as-

sociation with the mean of the distribution. In contrast, the high unemployment rates

in the �rst half of the 1990�s increased the standard deviation and other measures

of income dispersion. We do not �nd any statistically signi�cant distributional e¤ect

for in�ation, although this may partially re�ect the absence of variability in in�ation

rates over the period.

We highlight that this paper does not aim to identify a causal relationship be-

tween macroeconomic variables and the level of individual income. That is, we treat

the various macroeconomic scenarios that occur in the period studied as exogenous

to the income distribution. This is a restrictive assumption as one can easily fore-

see situations where the income distribution and macroeconomic activity are jointly
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determined. While incorporating such a relationship and exploring its implications

for our results would be a worthwhile and very challenging project, we feel that our

more limited approach provides useful insights and it is an important �rst step in

addressing the more complicated scenario.

The rest of the paper is organized as follows. Section 2 summarizes the main

changes that characterized the Spanish economy in the 1980�s and the 1990�s. Section

3 introduces the empirical model and the methodology and Section 4 describes the

data. The results are presented in Section 5, followed by some concluding remarks in

Section 6:

2 Macroeconomics and the Distribution in Spain

The substantial changes in the Spanish economy during the 1980�s and 1990�s pro-

vide an interesting scenario to analyze the empirical relation between macroeconomic

activity and the income distribution. Compared to other OECD countries, the begin-

ning of the 1980�s were years of an economic slowdown in Spain, where the negative

e¤ects of the oil shocks (1973, 1979) were particularly severe. Spain had a heavily

energy-dependent industry and this was exacerbated by the political instability after

Franco�s regime which made it di¢ cult to implement appropriate economic measures.

After Spain joined the European Community in 1986 the economy started to

recover. Figure 1 presents the evolution of the level and the growth rate of GDP and

provides a clear picture of the main economic features of the period. The admission to

the European Community coincided with an expansionary phase of the international

economy that contributed to the positive economic performance of Spain. From

1986 to 1990, GDP grew at an average rate of 3.7 per cent. Positive short-term

6



expectations, reinforced by a higher degree of political stability, attracted foreign

investors. Moreover, since there was a wide technological gap between Spain and the

other industrialized countries in Europe, foreign investment also brought technological

innovation. This transfer had an immediate positive e¤ect on the labor market, and

the unemployment rate fell from 21.45% in 1985 to 16.23% in 1989 (see Figure 2).

These favorable conditions, together with controlled in�ation rate (see Figure 2),

resulted in an over performance of the Spanish economy in the context of the OECD.

Nevertheless, the international recession in the early 1990�s strongly reduced eco-

nomic activity in Spain. To gain credibility after joining the European Exchange

Rate Mechanism (ERM), the Spanish authorities implemented a restrictive monetary

policy aimed at decreasing the national level of prices. The strategy was successful

for the tradable goods sector, but not for the non-tradable sector that lost compet-

itiveness due to the low productivity of the national �rms operating with obsolete

technology. Low labor mobility and high wage indexation were major obstacles to

the labor market�s ability to adjust to the decreasing demand, and this resulted in

a large increase in the unemployment rate. Slackening GDP growth, a substantial

public and external de�cit, and an unemployment rate above 24% were the main

features of the Spanish economy in the �rst half of the 1990�s.

Another remarkable fact of the period is that government spending and, in particu-

lar, social expenditure programs rose faster in Spain than in the European Community

as a whole. This increase was mainly �nanced by a rise in taxation, which itself had

a redistributive impact because 52% of all income tax revenues were paid by the top

10% of the income-earners, and 20% by the top 1% (Maravall 1997). To evaluate the

redistributive e¤ects of the increase in social expenditure programs Table 1 presents

7



the percentage of GDP assigned to each program and its annual growth rate. From

this Table, the most relevant feature is the signi�cant change in the internal structure

of social spending. The late 1980�s were characterized by an increase in the amount

of resources aimed at improving the economic well-being of the most disadvantaged,

with a large increase in public spending assigned to sickness and survivor bene�ts.

However, at the beginning of the 1990�s public spending on these social programs was

substantially reduced in favor of an increase in unemployment subsidies and pensions

programs which do not necessarily bene�t the poorest members in the society.

The structural change in the Spanish economy, resulting from joining the Euro-

pean Community, combined with the changes in the internal composition of govern-

ment expenditure and the high unemployment rates which characterized the early

years of the 1990�s, may have in�uenced the relative position of individuals in the

income distribution. Table 2 shows some descriptive statistics to examine this pos-

sibility and reveals that the log income mean substantially increased between 1985

and 1992 (from 12:81 to 13:12). However, with the advent of the recession at the

beginning of the 1990�s, the mean failed to grow for the remainder of the period.

Thus, the evolution of this variable seems to be strongly related to the growth path

of the economy.

Table 2 also reports the time series of both the standard deviation and Gini coef-

�cients for log income.1 These two measures indicate that the dispersion in income

decreased during the 1980�s. This trend, which goes in the opposite direction to the

evolution of inequality in most other OECD countries, might be the result of the

increase in economic resources and the substantial redistributive role of the public

1See Bourguignon (1979) for a detailed survey of inequality measures.
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sector in the 1980�s. However, Figure 3 plots the time series of these measures and

indicates that the decreasing trend in income inequality was reversed when the eco-

nomic activity started to decelerate. The high unemployment rates that characterized

the economic crisis, and the variations in the composition of public spending during

the �rst half of the 1990�s, may therefore be responsible for the change in the trend

of income dispersion.

3 Econometric Strategy

Previous work on the distributional dimension of macroeconomic activity indicates

that di¤erent individuals may have di¤erent responses to changes in the economic

environment. However, the manner in which aggregate variables combine with indi-

vidual characteristics in determining income levels is likely to be complicated, and

economic theory provides limited guidance to the empirical link between them. Ac-

cordingly, we model the level of individual income as an unconstrained function of

two indices. The �rst index captures the e¤ect of individual characteristics (i.e. age,

gender, education), while the second captures the role of aggregate shocks and poli-

cies (i.e. the unemployment rate, the level of public expenditure). In estimation,

we employ the semiparametric least squares estimator of multiple index models by

Ichimura and Lee (1991). The level of income is modeled as follows:

yit = h(I1it; I2t) + eit; (1)

where yit denotes the level of income of individual i in period t, I1it is the index of

individual characteristics and I2t is the index of aggregate variables which indicates
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the state of the economy. The function h(:; :) is unknown and captures how the

two arguments of the function map into the individual level of income. The eit is a

zero-mean error term which is assumed to be uncorrelated with the variables in the

two indices. The index I1it can be represented as a linear combination of individual

characteristics in the vector Xit; while the index for the state of the economy, I2t;

can be expressed as a linear combination of aggregate variables capturing the trend

of the economy and the deviations from this trend, contained in the vector Zt.

That is:

I1it = �
0Xit; I2t = �

0Zt; (2)

where � and � are vectors of unknown coe¢ cients.

If we assume a linear functional form for h(:; :) and a strictly additive relation

between the two indices, the � and � coe¢ cients could be estimated by Ordinary

Least Squares.2 The semiparametric multiple index estimator does not specify a

functional form for h(:; :) and estimates � and � by replacing E[yitj�0Xit; �
0Zt] with

its nonparametric estimate when minimizing the following objective function:

Q(�; �) =
TX
t=1

NX
i=1

� itfyit � E[yitj�0Xit; �
0Zt]g2 (3)

where � it is a trimming function.3

2This approach was adopted by Keane and Mo¢ tt (1988), who added to a traditional Mincerian
equation the aggregate unemployment rate to analyze the cyclical properties of wages.

3In estimating semiparametric models trimming is required when the density of the data is low
at these observations. Following the requirements outlined by Klein and Vella (2006), we introduce
a trimming function, � it, that places zero weight on observations below 5% and above 95% on the
basis of the distribution of X and Z.
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The conditional expectation E[yitj�0Xit; �
0Zt] is estimated using kernel functions.

That is:

E[yitj�0Xit; �
0Zt] =

PT
l=1

PN
j=1 h

�2
jl K

�
�0Xit��0Xjl

hjl
; �

0Zt��0Zl
hjl

�
yjlPT

l=1

PN
j=1 h

�2
jl K

�
�0Xit��0Xjl

hjl
; �

0Zt��0Zl
hjl

� : (4)

where K(:) is a bivariate normal kernel and hjl is the window width. While

Ichimura and Lee (1991) use higher order kernels to reduce the bias associated with

the kernel estimator, we follow Klein and Vella (2006) who �nd that, in the case of

the double index model, the �nite sample performance of the estimator is signi�cantly

improved if local smoothing is used as a bias reduction technique.4

With the estimated parameters, �̂ and �̂, one can compute the expected level of

income for each individual as a function of his/her characteristics and the state of the

economy. This is given by the conditional expectation:

Ê[yitj�̂
0
Xit; �̂

0Zt] = Ê[yitjÎ1it; Î2t] = ŷit (5)

where Ê[:] denotes the kernel estimate. With the ŷ0its an estimate of the income

distribution can be produced as,

f̂t(ŷit) =
1

N

NX
j=1

K(
ŷit � ŷjt
h

): (6)

4With local smoothing, the window width in the �nal estimation of E[:] varies in each observation
and depends on a pilot density estimator. Klein and Vella (2006) employ bivariate kernels that
depend on an estimated sample covariance matrix. They orthogonalize the column vectors I1 and
I2 and then estimate their joint density estimator as the product of two independent kernels. The
same methodology is employed in this paper.
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Using the predicted coe¢ cients and the estimated relationship between the indices,

the distributional e¤ect of macroeconomic activity can be evaluated by comparing

the actual distribution of income with the hypothetical distribution that would have

prevailed at some alternative value for I2. Accordingly, we compute �rst the empirical

income distribution at the estimated values of Î1it and Î2t. Then, keeping Î1it constant,

we replace any element in Î2t by its value of interest to obtain the alternative index

Îc2t: Next, the predicted level of individual income in the counterfactual scenario is

estimated using the original empirical distribution. More explicitly:

Êc[yitjÎ1it; Îc2t] =

PT
l=1

PN
j=1 h

�2
jl K

�
Î1it�Î1jl
hjl

;
Îc2t�Î2l
hjl

�
yjlPT

l=1

PN
j=1 h

�2
jl K

�
Î1it�Î1jl
hjl

;
Îc2t�Î2l
hjl

� = ŷcit: (7)

On the basis of these estimated distributions one can then employ the usual tech-

niques to evaluate changes in the distribution of income.

4 The Data

The Spanish household survey (ECPF, 1985-1996) collects information on income,

consumption and socioeconomic characteristics for a sample of 2,000 households each

year, interviewed on a quarterly basis. This is a rotating panel where households are

interviewed a maximum of eight quarters. To analyze the distributional aspects of

macroeconomic activity, it would be desirable to have a data set with a longer time

series dimension to observe more variation in the aggregate variables. However, as

noted above, the performance of the Spanish economy changed considerably over the

period covered by the ECPF.

The ECPF was originally constructed to collect information on household expen-

12



ditures in order to compute the Consumer Price Index. It also contains information

on household income from which we construct a measure for quarterly net disposable

income, which includes labor market earnings (i.e. wages and salaries net of taxes)

and various transfer payments (for example, unemployment insurance and workers�

compensation). In the survey, income and related questions refer to previous quarter�s

information, and income reported in the �rst and third quarter of the year includes

extra salaries.5 Hence, to prevent extra salaries from distorting the results we only

use the information reported during the second quarter. The information on income

in nominal pesetas is de�ated to year 1992 prices using the CPI.6

Excluded from the sample are observations where the household head is retired or

out of the labor force. Self-employed workers are also excluded, as these incomes are

found to be systematically misreported.7 Our �nal sample contains 21.097 observa-

tions over the period 1985-1996, which represents approximately 1.750 observations

each year. Table 3 presents summary statistics for the variables used in the empirical

analysis. Note that the unit of observation is the household head and the dependent

variable we employ is equivalent income, which results from dividing total household

income by an equivalence scale that takes into account the number of member in the

household.8 In the empirical analysis, male and partner income recipient are dummy

variables set equal to 1, respectively, if the household head is a male and his/her

partner receives any source of labor income. Education is measured as the highest

5Most employment contracts in Spain include a bonus payment equivalent to a month�s salary
paid twice a year (at Christmas and in July before the summer vacation).

6Note that in January 1999 the peseta was set such that one euro was equal to 166.386 pesetas.
7See Oliver, Ramos and Raymond-Bara (2001).
8We use the equivalence scale estimated by the OECD for Spain during the period of study

(Oliver et al. 2001).
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grade completed and converted to four dummy variables: less than high school, high

school, some college and college or more. The size of the city in the ECPF takes four

di¤erent values and is converted to the following dummy variables: town_1 (less than

1,000 inhabitants), town_2 (between 1,000 and 10,000), town_3 (between 10,000 and

50,000) and town_4 (more than 50,000). In estimating the model we employ town_4

and less than high school graduates as the excluded groups.

To examine the distributional e¤ect of macroeconomic activity we compare the

distribution of income in 1989 and 1994. The consequences of the Spanish expansion

and recession are clearly visible in these two years. After joining the European Com-

munity in 1986, the economy started growing and in 1989 it possessed the highest

rate of GDP growth and the lowest level of unemployment over the period. By con-

trast, the unemployment rate in 1994 was above 24% as a result of the crisis that hit

the economy in the �rst half of the 1990�s. The density of log income for these two

years is plotted in Figure 4. When comparing these distributions, two major issues

deserve attention. First, the mean shifted to the right over the period. Second, the

distribution in 1994 appears more dispersed. Both of these movements are con�rmed

by the descriptive statistics in Table 4.

We investigate the distributional e¤ect of four main aggregate variables. The

unemployment and in�ation rates are widely used in studies of earnings as indicators

of the economic cycle. An important redistributive role is found for unemployment

as it is unequally distributed across the population, with higher unemployment rates

among lower-wage workers (Blank 1989). In contrast, in�ation has generally not been

found to exert an insigni�cant e¤ect on the distribution (Blinder and Esaki 1978, and

Blank and Blinder 1985). Accordingly, we include in the model the quarterly rate of
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civilian unemployment, which increased 7 percentage points between 1989 and 1994,

and the quarterly rate of in�ation which remained almost constant over the period.

Table 5 presents the change between 1989 and 1994 in all the aggregate variables

included in the empirical investigation.

Political economy models also suggest that redistributive policies are a powerful

instrument to a¤ect the distribution of income (Perotti 1993). However, the e¤ects

depend on the nature of the spending programs and the tax �nancing system (Blejer

and Guerrero 1991). During our sample period, government spending increased and

its composition substantially changed. To investigate the distributional e¤ects asso-

ciated to changes in this aggregate we include the log of government expenditure in

the empirical model. Since the level of GDP increased signi�cantly over the period,

the log of GDP is also included in the estimation to control for a possible trend in

the evolution of individual income.

Movements in the income distribution can also be related to variations in the

characteristics of individuals comprising the economy. However, the period of time

considered here is relatively short and demographic shifts are not expected to be

important. Table 5 displays the average of individual socioeconomic characteristics

for 1989 and 1994. These statistics indicate small changes between the two years.

However, the possibility that these factors in�uenced the distribution of income is

also considered in the next section.
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5 Model Speci�cation and Results

5.1 Speci�cation of the Individual and Aggregate Indices

In estimating the coe¢ cients corresponding to the model in (1) the variables in the

respective indices are the following:

I1it = �1�gender+�2�age+
5X
k=3

�k�education level+
8X
k=6

�k�city size+�9�partner income recipient

I2t = �1 � unemployment+ �2 � inflation+ �3 � log(government expenditure) +
�4 � log(GDP ):

Semiparametric estimation of (1) requires normalizations of location and scale

to identify the model coe¢ cients. Location is �xed by excluding the constant term

in both indices. The scale is normalized by �xing the coe¢ cient for "gender" in

the �rst index and that for "unemployment" in the second to 1.9 Ichimura and

Lee (1991) note that identi�cation requires that each index contains at least one

variable not included in the other index. Here, the level of income is a function

of an "individual characteristics" index and an "aggregate variables" index and the

exclusion restrictions are then satis�ed. For the sake of computation, we standardize

all the variables in the model to have mean zero and standard deviation 1.

Table 6 presents the estimated coe¢ cients obtained by the semiparametric proce-

dure discussed in Section 3.10 The estimated standard errors appear in parentheses.

9This applies to any semiparametric procedure that involves kernel estimators.
10In estimation, we use as starting values for the maximization problem the estimated OLS coef-
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These coe¢ cients capture the weight or the contribution of each explanatory variable

to the value of the index. Given the employed normalizations, the coe¢ cients can

only be interpreted in relative terms. That is, if the unemployment rate and the log

of government expenditure increased by one standard deviation (noting that after

standardizing the variables all have mean zero and standard deviation equal to unity)

the contribution of the log government expenditure to the change in the value of the

second index would only be 30% of the contribution of the unemployment rate (noting

that it would also have the opposite sign). The absolute value of the contribution

of the in�ation rate would be even smaller, with only 15% of the contribution of the

unemployment rate. Finally, the log of GDP has a weight in the second index similar

to the unemployment rate, but with the opposite sign. The same type of analysis

applies for the index of individual characteristics.

It is important to note that while the sign of the estimated coe¢ cients indicates

the direction of the contribution of each explanatory variable to the value of the

index, the sign is not informative about the direction of the e¤ect on the level of in-

dividual income. Statements concerning the sign of the coe¢ cients are only possible

if one is willing to make some assumptions on the functional form of h(:). With-

out predetermined assumptions on the form of h(:), the e¤ect of each explanatory

variable on the level of individual income can still be quanti�ed using counterfactual

distributions. Accordingly, we employ the coe¢ cients and the estimated relationship

between the two indices and the level of individual income, to obtain the distribution

of income conditional on di¤erent values of the explanatory variables. By comparing

�cients. The programs used for estimation are adapted from those used in the simulation evidence
and empirical example in Klein and Vella (2006). We acknowledge the role of Roger Klein in writing
these programs.
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the resulting distributions, we can calculate the e¤ect of changes in aggregate and

individual variables on the level of income as well as assess where in the distribution

these changes exert the largest impact.

In the next section we examine the contribution of di¤erent aggregate variables

to the observed di¤erences in the income distribution between 1989 and 1994. Table

7 presents the standardized values of the explanatory variables for these two years.

Over the period the unemployment rate changed the most dramatically. The increase

in this variable more than doubled the increase in log of GDP. Moreover, it was 1.6

times larger than the increase in log of government expenditure and 5 times larger

than the change in the in�ation rate. The large contribution of the unemployment

rate, and to a lesser extent that of government expenditure and GDP, on changing the

value of the index suggests that these variables are likely to be responsible for most

of the observed variations in the level of income. In contrast, given the small weight

associated with the in�ation rate, this variable would have had to decrease about 7

percentage points to change the value of the second index to the same extent as the

change resulting from the observed increase in the unemployment rate. Table 7 also

indicates that individual characteristics remained almost constant between 1989 and

1994, and therefore they do not seem to be responsible for the observed changes in

the income distribution.

5.2 Quantifying the E¤ect of Macroeconomic Activity

To assess the distributional e¤ects of macroeconomic activity we quantify the con-

tribution of di¤erent aggregate indicators to the observed changes in the income

distribution between 1989 and 1994. Figure 5 plots the kernel density estimates of
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predicted log income in these two years and shows that, between 1989 and 1994, the

mean shifted to the right and the distribution became more disperse. The increase

in the mean might be the result of the positive growth path that characterized the

Spanish economy after joining the European Community. However, the higher dis-

persion observed in 1994 suggests that the positive shift was not homogeneous over

the domain of the distribution.

To measure these changes, the �rst and second columns in Table 8 report some

descriptive statistics of the predicted log income distribution in 1989 and 1994. Over

the period, the mean of the distribution rose from 13:02 to 13:06, representing an

increase of 110 euros in real terms (base 1992). At the same time, the standard

deviation increased by 13% (from 0:26 in 1989 to 0:30 in 1994). Table 9 presents

the log income level at di¤erent percentiles of the distribution. The �rst and second

columns of this table indicate that the higher income dispersion in 1994 resulted from

the increase in the di¤erence between the 10th � 50th percentile of the distribution.

Figure 5 suggests that this increase was mainly due to an improvement in the economic

situation of individuals located near the mean of the distribution that did not bene�t

those in the lower tail, who were relatively worse o¤ in 1994 than in 1989.

To quantify the contribution of di¤erent economic variables to these changes we

now compare the predicted density of log income in 1994, based on 1994 values for the

macroeconomic variables, to a series of hypothetical densities based on the macroeco-

nomic variables being held at their 1989 level. The use of counterfactual distributions

is frequent in labor economics dating back to Oaxaca�s (1973) study of the gender

wage gap. Like the familiar Oaxaca decomposition our procedure ignores general

equilibrium e¤ects. Despite this limitation our approach indicates the potential im-
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portance of the various variables considered in explaining the observed changes in the

income distribution.

First consider the distributional e¤ects associated with in�ation. In Figure 6 the

solid line represents the predicted density in 1994 and the overlapping line, given by

a dashed line, is the counterfactual distribution at the 1989 in�ation level. The �gure

clearly indicates that in�ation had no distributional impact. This, however, probably

re�ects the small variation in the in�ation rate over the period (from 0:998 percent in

1989 to 0:796 percent in 1994). After joining the European Community the Spanish

authorities implemented a de�ationary policy to gain credibility and this kept in�ation

low during the 1990�s. In addition, the estimated coe¢ cient for in�ation is very

small and changes in in�ation thereby contribute little to the macroeconomic index.

This result is consistent with previous empirical work that �nds an economically

insigni�cant redistributive e¤ect for in�ation (Blank and Blinder 1985).

In contrast, however, the movements in the unemployment rate had an important

distributional e¤ect. Figure 7 plots the distribution of predicted log income in 1994,

denoted by a solid line, and the one that would have resulted had the unemployment

rate remained at its 1989 level, denoted by a dashed line, noting that the unemploy-

ment rate increased by 7 percentage points, from 17% in 1989 to 24% in 1994. The

�gure shows that a lower level of unemployment in 1994 would have shifted the distri-

bution to the right. The second and third columns of Table 8 reveals that the increase

in unemployment between 1989 and 1994 reduced the mean of log income from 13:09

to 13:06 and increased its standard deviation by 7% (from 0:28 to 0:30). Table 9 also

reports the log income level at di¤erent percentiles for the various hypothetical distri-

butions. This table indicates that a lower level of unemployment in 1994 would have
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narrowed the distance between the tails of the distribution, (25th � 75th) percentiles,

and in particular the di¤erences in income levels for those located below the median,

(10th � 50th) percentiles. These �ndings suggest that the high unemployment rate

in the early 1990�s was responsible for the observed increased in income dispersion,

as unemployed workers were unable to bene�t from the positive economic e¤ects of

joining the European Community.

The integration of Spain into the European Community contributed to a rapid

economic growth which only slowed down with the recession at the beginning of the

1990�s. However, the log of GDP displayed a positive trend over this period and this

appears to partially explain the increase in income mean between 1989 and 1994.

Figure 8 plots the predicted log income density for 1994, given by the solid line, and

that which would have prevailed had the level of GDP remained at its lower level

in 1989 (denoted by the dashed line). Figure 8 indicates that the higher level of

GDP in 1994, 9% above that in 1989, shifted the entire distribution to the right.

The sixth column in Table 8 displays the descriptive statistics for the counterfactual

distribution of log income at the 1989 level of GDP. A comparison across columns

indicates that the change in the level of GDP is the main factor in explaining the

increase in log income mean over the period (from 12:92 to 13:06). Moreover, the

increase in the level of GDP narrowed the distribution as the highest gains, in terms

of income associated with the increase in the level of GDP, were experienced in the

lowest �fth percentile of the distribution.

Finally we consider the distributional e¤ects of government expenditure. In Fig-

ure 9 the dashed line denotes the log income density that would have resulted if

government expenditure had remained at its 1989 level, noting that the 1989 level of
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public expenditures was 8% lower than in 1994. While less dramatic that the change

associated with the increase in GDP, the rise in government expenditure also shifted

the log income distribution to the right. This suggests that had the government re-

duced public expenditure as a result of the economic crisis in the early 1990�s, the

individual cost of the recession would have been larger. Indeed, an important per-

centage of government expenditure in 1994 was due to social welfare expenditures to

soften the e¤ects of the recession (i.e. unemployment bene�ts, health and education

services and pension systems). The �fth column in Table 8 reports the descriptive

statistics for the counterfactual log income distribution at the 1989 level of public

expenditure. A comparison with the second column indicates that the increase in

the level of government expenditure raised the mean of predicted log income from

12:98 to 13:06. However, it also contributed to an increase in the di¤erence between

the 10th � 50th percentile. This negative distributional e¤ect might be due to the

changes in the internal composition of public expenditure over the period. Thus the

beginning of the 1990�s were characterized by an increase in social expenditure to

�nance health, education and, in particular, pensions and unemployment compensa-

tion; while expenditure on sickness and survivors bene�t programs, with a stronger

e¤ect on the lower tail of the distribution, was reduced.

To identify where in the distribution changes in aggregate variables exert the

largest impact, Figure 10 plots the di¤erence between the predicted density in 1994

and the hypothetical densities based on 1989 values for the macroeconomic variables.

The vertical line marks the mean of the distribution in 1994. In this �gure, a "�at

line" indicates that the variable considered does not have any distributional e¤ect. As

expected, the line with long dashes, which plots the di¤erences due to changes in the
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level of in�ation, is almost �at. However, there are important distributional e¤ects

for all the other aggregate variables. Changes in the distribution due to variations

in the level of GDP are marked by the line with dots and dashes. The redistributive

e¤ects in this case are clear. The increase in the level of GDP reduced the mass

below the mean of the distribution and shifted it to points around and above it.

The increase in government expenditure, represented by a line with short dashes,

had a similar positive e¤ect. However, its magnitude is smaller and it seems to be

more concentrated around the mean of the distribution. Accordingly, the poorest did

not bene�t from the increase in government expenditure as much as they did from

the increase in the level of GDP. The solid line represents the distributional e¤ect

of unemployment. As a result of the increase in unemployment in 1994, workers at

di¤erent points of the distribution slid back towards lower parts of the distribution.

This contributed to the fattening of the lower tail of the distribution and the increase

in income dispersion.

The results from the empirical analysis allow us to conclude that, unlike in�ation,

the remaining aggregate variables had a signi�cant e¤ect on the distribution of income.

In particular, the increase in the level of GDP and government expenditure, with a

positive e¤ect on most of the distribution, reduced the negative e¤ect of the high

unemployment rates in the early 1990�s and moderated the economic costs of the

recession.

Although this paper focuses on the distributional aspects of macroeconomic ac-

tivity the characteristics of individuals in the economy also a¤ect the distribution

of income. As noted above, the distribution of individual characteristics remained

relatively stable over the period and, accordingly, we do not expect them to have
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an important contribution to the observed changes in the income distribution. To

examine this possibility Figure 11 reports the di¤erence between the log income dis-

tribution in 1994 and the one that would have resulted if individual characteristics

had remained as they had in 1989, denoted by a dotted line. Changes in the individ-

ual characteristics appear to have shifted the distribution to the right. This result

is consistent with the aging of the Spanish population and the upgrading of workers�

skills. However, the distributional e¤ect of individual characteristics is smaller than

that of aggregate variables. This is clear from Figure 11 which highlights that the

di¤erence between the actual density in 1994 and the hypothetical density with in-

dividual characteristics at the 1989 level, is smaller than the di¤erence between the

actual density and the one with aggregate variables at their 1989 level. These results

suggest that the intense macroeconomic activity in the 1980�s and 1990�s was primar-

ily responsible for most of the observed changes in the Spanish income distribution

over the period.

6 Conclusions

This paper analyzes the e¤ect of various economic variables on changes in the income

distribution for a sample of Spanish households over the period 1985-1996. We employ

a semiparametric double index based procedure that estimates the level of individual

income as a �exible function of individual characteristics and aggregate economic

variables. This characterization of the income generating process allows us to predict

the level of individual incomes under di¤erent macroeconomic scenarios.

Using counterfactual income distributions we conclude that the macroeconomic

activity over the period has an important redistributive e¤ect. The high unemploy-
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ment rate, which results from the recession in the early 1990�s, fattens the lower

part of the income distribution and explains a substantial proportion of the increase

in income dispersion observed during the 1990�s. The rise in the level of GDP and

government expenditure, however, appears to shift the income distribution to the

right, and reduces the individual cost of the economic crisis at the beginning of the

1990�s.
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  Figure 1: GDP (level and growth rate) 
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Figure 2: Unemployment and Inflation  
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                   Figure 3: Inequality Measures 
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 Figure 4: Density of log income: 1989 and 1994 

 

 
 
 
 
Figure 5: Density of log predicted income: 1989 and 1994 

 

 
  

 
 
            
 



 
  
 
        Figure 6: Counterfactual Density of log income, (Inflation) 

 

 
 

 
 

                Figure 7: Counterfactual Density of log income, (Unemployment) 
 

 
 
 



 
Figure 8: Counterfactual Density of log income, (GDP)        
                         

 
                 
 
 
              Figure 9: Counterfactual Density of log income, (Public Spending)       

          

         
 

 
               



 
 
 
Figure 10: Difference between the Density in 1994 and Counterfactuals 

 

 
 
 

Figure 11: Difference between the Density in 1994 and Counterfactuals  
                           (Aggregate and Individual variables) 
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          Table 2: Income Distribution 

 
Year Mean* S.D. Gini 
1985 12.81 0.612 0.315 
1986 12.85 0.566 0.299 
1987 12.89 0.552 0.292 
1988 12.95 0.553 0.282 
1989 13.01 0.544 0.296 
1990 13.06 0.528 0.291 
1991 13.08 0.54 0.279 
1992 13.12 0.514 0.274 
1993 13.09 0.547 0.29 
1994 13.08 0.551 0.298 
1995 13.08 0.542 0.287 
1996 13.07 0.567 0.292 

*log quarterly income in pesetas 1992  
 
 
 
 

             Table 3: Descriptive Statistics   
 

  Mean S.D. 

Individual Variables     
Income 13.01 0.56
Male 0.92  
Partner with income 0.91  
Age 44.22 10.16
Education:   
     Less than HS 0.14  
     HS graduate 0.6  
     Some college 0.14  
     College or more 0.11  
City Size:   
<1,000 (1) 0.25  
1,000-10,000 (2) 0.2  
10,000-50,000 (3) 0.39  
>50,000 (4) 0.16  
 
Aggregate Variables   

Unemployment 20.07 2.73
Inflation 0.91 0.39
Log (G) 9.99 0.05
Log (GDP) 11.5 0.1



                               
 
 
    
                                  Table 4:  Income Distribution (1989, 1994) 
 

  1989 1994 
Mean 13.01 13.08

10th-90th 1.29 1.32
10th-50th 0.62 0.68
50th-90th 0.67 0.65
25th-75th 0.64 0.69
5th-95th 1.7 1.75

S.D. 0.54 0.55
Gini 0.29 0.29

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Table 5: Observed Changes in Explanatory Variables 
 

   1989 1994 

Individual Variables     
Male 0.95 0.93
Partner with income 0.94 0.92
Age 44.23 44.74
Education:   
     Less than HS 0.18 0.18
     HS graduate 0.61 0.62
     Some college 0.1 0.11
     College or more 0.1 0.09
City Size:   
<1,000 (1) 0.23 0.24
1,000-10,000 (2) 0.21 0.21
10,000-50,000 (3) 0.4 0.39
>50,000 (4) 0.16 0.16
 

Aggregate Variables   
Unemployment 17.26 24.22
Inflation 0.998 0.796
Log (G) 9.96 10.04
Log (GDP) 11.48 11.57
   

 
 



 
 
 
     

Table 6: Estimated Coefficients* 
 

Variables  First Index Variables    Second Index 
gender 1 Unemployment 1 
age 12.8489   (3.9549) Inflation -0.1459 (0.0736) 
town 1 -16.0861 (4.9142) log G -0.2930 (0.1227) 
town 2 -8.3570 (2.5902) log GDP -0.9899 (0.1712) 
town 3  -2.6917 (0.9194)   
partner with income 18.1429  (5.6754)   
HS graduate 19.1098 (5.8501)   
Some College 28.4569  (8.7223)   
College or more   41.0209 (12.5976)   
*Town 4 and less than HS are ommited for identification purposes                             
 

 
 
 
 
 

Table 7: Observed Changes in the Normalized Explanatory Variables 
 
Variables 1989 1994 Variables 1989 1994
gender 0.0295 -0.0867 HS graduate 0.0064 -0.0172
age 0.0098 -0.0148 Some College -0.0624 0.1053
town 1 0.0095 -0.0107 College or more -0.0236 0.0428
town 2 0.0003 0.0145 Unemployment -1.0567 1.6018
town 3 -0.0052 -0.0197 Inflation 0.2274 -0.3117
town 4 -0.0046 0.0229 log G -0.5228 1.1416
partner with income 0.0481 -0.029 log GDP -0.1648 0.9219
less than HS 0.0756 -0.1212    
*For individual variables the change in  mean is reported.          
   

 
   
 
 
 
 
 
 
 
 
 



 
Table 8: Descriptive Statistics  

                   (Predicted and Counterfactual Income Distributions) 
 

 1989 1994 1994|U89 1994|89 1994|G89 1994|GDP89 
Mean 13.02 13.06 13.09 13.07 12.98 12.92 

10th-90th 0.62 0.69 0.71 0.67 0.66 0.76 
10th-50th 0.2 0.31 0.28 0.27 0.21 0.28 
50th-90th 0.42 0.42 0.43 0.4 0.45 0.48 
25th-75th 0.25 0.35 0.3 0.36 0.31 0.33 
5th-95th 0.87 0.96 0.98 0.95 0.95 1.02 

S.D. 0.26 0.3 0.28 0.3 0.29 0.31 
Gini 0.14 0.17 0.16 0.17 0.16 0.17 

 
 
 
 
 
 
 
                              Table 9: Income Levels at Different Percentiles  
    (Predicted and Counterfactual Income Distributions) 
 
  1989 1994 1989|U89 1994|п89 1994|G89 1994|GDP89 

5th 12.69 12.68 12.69 12.68 12.58 12.47 
10th 12.77 12.76 12.79 12.76 12.72 12.6 
25th 12.88 12.87 12.91 12.87 12.82 12.77 
50th 12.97 13.03 13.07 13.03 12.93 12.88 
75th 13.13 13.22 13.21 13.23 13.13 13.07 
90th 13.39 13.44 13.5 13.43 13.38 13.36 
95th 13.56 13.63 13.66 13.63 13.53 13.49 

 




