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The relationship between economic growth and inequality: evidence from the age
of market liberalism

Gerardo Angeles-Castro
February, 2006
Abstract

Based on panel data we find that the inequalitymfnorelationship follows an
ordinary-U curve during the period 1970-1998, inahhinequality first decreases and
then increases with economic growth. We also fimaies evidence that the increasing
pattern of inequality may reverse at higher leeélsicome. The time-series approach
complements the analysis and reveals that a suiadtgroup of countries capture a
minimum turning point in the 1980s on average and found to occur earlier for
developed economies compare to developing oney, @nfew countries reverse
inequality in a latter stage and display a maximiuming point during the late 1990s;
these countries are associated with a high goveenandicator and moderate
expansion of trade and FDI. Hence, during the éraasket openness the inequality-
growth relationship changed and became posititepagh it is likely that income
distribution improves with economic growth at adaistage; the implication of this is
that this relationship can be described in perides.
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1) Introduction

In the post-war period, during the 1950s and 19608, time of full employment and
rapid growth, the distribution of income was notnajor topic of discussion.
However, there has emerged a renewed interestisnstibject over recent years,
owing to prolonged unemployment and unstable amdv sfconomic growth on
average during the last quarter of the twentiettiog. The implementation of market
oriented policies in a global scale since the [E#&0s and the need to assess the
performance of these policies is another aspetthés foster renewed interest in the
study of income distribution.

The analysis of the relationship between growth medjuality is one of the recent
routes that have been followed to study the evatutif distribution. This analysis has
not only revived old issues such as the Kuznet&rited-U hypothesis (1955), but has
also contributed to recent discussions like th¢éepatof inequality during the age of
market liberalism. This paper concentrates on dneér issue as it will be looking at
the inequality-growth relationship over the last f@ecades.

Some studies have derived empirical support fotnmerted-U curve using cross-
country evidence in the absence of adequate l|atigal data on distribution
(Bourguignon 1994, Milanovic 1995, Jha 1996). Hoarewt has been contended that
this approach does not render appropriate conclsses it does not deal with
intertemporal relationships (Deininger and Squie®8, 276; De Gregorio and Lee
2002, 404). More recent studies have adopted al mite approach by using the
Deininger and Squire (1996) (D & S thereafter) dastand have obtained different
forms of the inequality-growth relationship (Ram9T9 Barro 2000, Forbes 2000).
However, the D & S data set has been criticisednfor generating an accurate
outcome since many of its observations are notistamt and comparable, even after
applying “high quality filters”, and because itsvetage is limited and unbalanced
(Atkinson et al 2001, Galbraith and Kum 2002).

Panel data analysis could also be undertaken byisneatwo additional sources

available in the literature - the Luxembourg Inco®kdies (LIS) and the UTIP-

UNIDO data sets. The former overcomes many of ttublpms of heterogeneity,

since it is assembled from micro-level data, bsifcibverage is restricted mainly to a
few wealthy countries in recent years, makingaipipropriate for a global study of the
inequality-growth relationship over the last decad€&he latter comprises a large
coverage, but it is assembled from industrial peguality, which is just a component
of overall income inequality.

With the above in mind, for this study we use thatirBated Household Income
Inequality (EHII) data set constructed by Galbrathd Kum (2003). It takes
advantage of accurate observations in D & S andirf@mation in the UTIP-
UNIDO in order to replicate the coverage of theeatith estimated measures of
household income inequality taking in to accoumt telationship between industrial
pay inequality, household income inequality, andadditional set of variables. The
result is a data set with large coverage that @mees inconsistencies in D & S.

After assembling the variable on inequality and hdable on income it is possible
to construct an unbalanced panel consisting of cihtries and 2,289 observations



over the period 1970-1998. Moreover, the coveragéhe data also allows us to
construct a balanced panel consisting of 31 cas@nd 899 observations over the
same period. We use both samples in order toftgstpis within the data can create
any source of bias. So as to estimate the moddistently and efficiently we use
GMM estimation for dynamic panel data models pregoby Blundell and Bond
(1998).

The literature has conventionally applied quadratiuations. Although we follow
this approach, we also extend the model in to @ ttiegree polynomial to test the
possibility that the inequality-growth relationstupuld be better described in terms of
cycles along a process of adjustment toward a ngiabally competitive
environment, as suggested by Jacobsen and Gilé8)(1Simultaneously, orthogonal
transformations are applied to reduce the degreeutticollinearity that characterises
polynomial equations.

In the literature dealing with the evolution of ame distribution it has been recently
emphasised that further intertemporal evidenceldhdeally be based on time-series
analysis from single countries (Bruno et al 199&rihéon 2000). In this respect,
Atkinson et al (2001) state that increasingly ecoists are focussing attention on the
long-run trend in income inequality and highlighetimportance of time-series for
this matter. They also contend that the increaaiwglability of estimates that range
from 20 to 40 years in many nations is making ggiole to examine long periods of
distributional change through a time-series apgrod@ur data set allows us to
conduct time-series analysis for 31 countries ald8gcontinuous estimations. This
sample is obtained by splitting the balanced pambis approach complements
evidence obtained from the panel data analysisemadbles us to date distributional
changes across countries over the period.

In the time series analysis the model is also elddnnto a third degree polynomial to
test the existence of any cyclical pattern while giroblem of multicollinearity is
addressed by using centered data. Linear and di@adrands are also explored.
Some studies that have reported turning pointhénttend of inequality have not
addressed the issue of non-stationarity of theabséas and have not tested for the
presence of cointegrating regressions (Ram 1998)gHsnd Smyth 1994). In this
sense, Jacobsen and Giles (1998, 408) highlighadiierse implications of modelling
with non-stationary data, as this omission castveydoubts on the reliability of the
findings to date. In this study we address thedsf stationarity and cointegration.
In addition, the existence of autocorrelation ia #nror term is also explored.

The panel data analysis shows an overall U-shapldianship between inequality
and growth and gives weak evidence of the presehelocal maximum over the
long-run. The time series analysis shows diverseipes but in general illustrates that
inequality tends to decrease over the 1970s. kb alspows that the majority of
countries capture a minimum turning point along1880s on average and it is found
to occur earlier for developed economies companedeteloping ones, only a few
countries show an upward trend along the wholeogefrurthermore, the time series
approach reveals that rising inequality is likedyréverse over the long-run as a few
countries achieve a maximum turning point by ttie E990s. It is worth noting that
these countries are associated with high levetpogérnance, moderate expansion of



trade and FDI and their period of increasing indiguatarts earlier on average than
the rest of the countries.

According to the theoretical foundations supportihg surge of market-oriented
strategies in a global scope since the late 19it0Osjas expected that income
distribution would improve with economic growth. Wever, our findings do not
support this view and are rather in keeping witleer¢ studies indicating that
inequality has tended to increase in many coungiiese the 1980s (Morrison 2000,
Gottschalk and Smeeding 2000, Flemming and Micktgwr2000, Atkinson and
Bourguignon 2000, Smeeding 2002, Galbraith and K082, Galbraith and Kum
2003). On the other hand, the neoliberal view awdethat inequality may begin to
lessen over the long-run once the market forced,raad our findings partially seem
to support this assertion.

The paper is organised as follows. Section twoutdises neoliberal assumptions, its
theoretical foundations and expectations. Sectioreet provides a preliminary
analysis of the evolution of growth, income digtitibn and the relationship between
these two variables since 1970. In section fourfaugdthe panel data analysis and the
time series analysis are undertaken respectivélg. ifiterpretation and discussion of
results are presented in section seven. Finallgludmg remarks are provided.

2) Assumptions, theor etical foundations and expectations

The neoliberal thesis claims to have theoreticappsu to offer countries
improvements in income distribution for two maimsens. Firstly, it boosts exports,
employment and output, and therefore provides madit resources that facilitate the
distribution of income. Secondly, it facilitatesetbperation of market forces and the
mechanism of prices which allows resources to becated more efficiently. The
policy prescription recommended to achieve thesalsggcan be summarised as
liberalisation of trade, investments and the labmarket; privatisation and fiscal
discipline.

The cornerstone of this economic model is provitlgdtrade openness and the
theoretical pillar of this policy edifice is fanali neoclassical trade theory (Corden,
1993). In terms of economic growth, trade libertlisn provides access to imported
capital goods on more favourable terms that fostelnnological modernisation and
productivity, and therefore expand output. In addit this policy is assumed to give
an ambiguous boost to exportables which reinfoeogmrt-led growth, while trade

balances through a variable exchange rate. Incpéati the theoretical foundation

supporting distributional effects of trade is thaolfer-Samuelson Theorem

(FitzGerald 1996, 32). Within this two-factor neagsical model, liberalisation of

foreign trade increases the use of the cheaperdantifiactor as exports and imports
adjust according to the orthodox principle of conapse advantages, while the
costly-scare factor is used less. This mechanisireases the income of the factor
which is relatively most used in the export se@ond which is also more abundant.
This factor is conventionally assumed to be unsétilabour in developing countries;
by the same token, income distribution tends tarave.

The opening of the capital account, accompanieddpytal market liberalisation and
the process of privatisation is expected to crpateonditions for large capital flows



from abroad. Efficiency is expected to be boostedhe transfer of technology and
management know-how, which usually accompanies ®Rreover, such foreign
flows are seen as mobilising external savings, Wwisigpplement domestic savings,
and therefore raise investment and boost growthffii@+Jones 1996, 127). The
stimulus to exports is expected to increase suapty further investment in the trade
sector; in addition, foreign investment emergea asurce of finance, while the share
of commercial bank lending tends to fall, this pattopens the possibility to allocate
more resources to both government and private imasg. In this sense, larger rates
of investment encourage the expansion of exporscaiput. Consequently, capital
account liberalisation also emphasise outward-logpkgrowth. Furthermore, the
distributional effect of foreign investment is caddy the expected flow of capital to
the production of tradable goods that mainly ubescheaper-abundant factor of the
economy.

Labour market liberalisation is aimed at maintagniabour market flexibility by
limiting union power and allowing wages and supfayrespond flexibly to market
signals (Barrett 2001, 563-4). Under these circanwsts, labour market liberalisation
is intended to reduce market distortions, in ortdelower the cost of labour and to
encourage both competitiveness and employment,hwbenefits economic growth.
The labour market, under conditions of liberalisatiis expected to adjust according
to the principle of comparative advantage. In fasse, labour market liberalisation is
linked to trade and capital account liberalisatioecause it also stimulates the
production of tradable goods, which increases eympémt and wages in the
exportable sector, and hence redistributes income.

As inflation is deemed to introduce distortionsr@tative prices and undermines the
tradable goods sector, the neoliberal model adesaatreduction in the budget deficit
in order to keep low and stable rates of inflatiBy. the same token, fiscal reform
plays a crucial part in the model with an emphasidoth expenditure reduction and
revenue increases (Bulmer-Thomas 1996, 11). Incthigext, privatisation is deemed
a condition for large capital flows from abroad anid also considered a policy to cut
expenditure (through eliminating subsidies) andnirease revenue (through asset
sales or increased tax receipts). Stable and loes raf inflation, a reduction in the
public deficit, and an overall macroeconomic diBog are expected to create
conditions for economic certainty, which encouragaspital inflows from abroad,
savings, investments and in general a larger ptamuof tradable goods. Hence, this
pattern reinforces the outward-looking growth modl&ider the neoliberal approach,
it is also contended that low inflation rates pravaequality due to the relative
vulnerability to inflation of low income households

Expectations for the inequality-growth relationship.

During the 1980s the prevailing global politicalbaomy added impetus to market
oriented policies and discouraged any further giteraf protectionism. The
ascendancy of neoliberal ideas during the Reagamehe US, the reformist agenda
of developing countries based on market-orienteticips, the collapse of the
communist system, and the overall global expansbreconomic liberalisation
signalled a political and economic global shockt thas characterised by placing
special emphasis on outward-looking growth, maf&stes, a dominant role for the
private sector in the economy, and the internatiomability of capital. Under these



circumstances and from the neoliberal perspectisemay expect improvements in
the global distribution of income and an inverskatrenship between income and
inequality during the last two decades.

On the other hand, before the 1980s the prevadocunomic policies of the post war
period can be summarised as inward-looking devedmprand protectionist strategies
in developing countries; central planning methaughe former Soviet Union and

Central and Eastern Europe countries, besides atepublics; developmental

strategies with staged economic liberalisation astEAsian countries; and limited

economic liberalisation in developed economies.tidxt basis, it can be argued that
during this period the primacy of the state playednore preponderant role than
market forces. Consequently, over these years rmmd & neoliberal viewpoint, we

may expect that inequality rises as income expasidse market distortions and

government interventions are usually deemed inefficand inequitable in the

neoliberal approach (see for example Kanbur 2098).1n this sense, we may expect
that the relationship between the level of incomd @mequality before the 1980s
presents a positive slope. Therefore, a long tezfationship between economic
growth and income inequality, over the post warlqeeand from a neoliberal view

point, may be depicted by an inverted-U curve wité turning point somewhere in

the 1980s.

3) Preliminary evidence

Trends in income distribution.

Initially, we explore the evolution of income disttion by plotting simple average
values of the inequality measure (EHII). Figuresdd 1B illustrate the unbalanced
and balanced sample outlined earlier respectivelgeneral, it can be observed that
over the 1970s, which is also the period of resttdceconomic liberalisation,
inequality does not follow an increasing patterat declines slightly. On the other
hand, the curves show an upward trend since thg @8B0s, that is the age of
neoliberal globalisation, and this trend seemseaadinforced during the late 1980s
and early 1990s. In this respect some authors hese documented similar
conclusions (Morrison 2000, Gottschalk and Smeed@p0, Flemming and
Micklewright 2000, Smeeding 2002, Galbraith and K2002).

It should be added that only in the unbalanced $antipe period of rising inequality

appears to reverse in 1996. In this sense, Gdibaadl Kum (2003, 14) notice that the
lower average of inequality over the late 1990s Imeagpurious on account of variable
lags in reporting underlying data to UNIDO and othgencies. As a matter of fact,
the number of countries contained in our sampléhénlast years drops substantially.
Consequently, the decreasing inequality illustrated=igure 1 by the end of the

period, maybe caused by gaps across the panel.

! We also plot the unbalanced and balanced sampighied by GDP, GDP per capita and population.
The analysis is conducted for both developed aneldping economies. The countries are divided
according to the World Bank income classificatiaing GNI per capita for 2000 and the two groups
contain low andmiddle income economies and high income econongsgectively. The charts are
available upon request. By separating the samipplissyisible that the upturn in inequality starteder
across developing economies, and it is confirmadtthe decreasing pattern of inequality since dfe |
1990s depends on the composition of the panehigsrénd is more robust in the unbalanced samples.



Figure 1. Average values of EHII for each year.

Figure 1A. Average EHII, unbalanced panel data Figure 1B. Average EHII, balanced panel data
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There is an increasing consensus in the literatlaening that inequality has risen
over the age of free market liberalism, and thdimpneary evidence above is in
keeping with these findings. However, there areesdimcrepancies among the studies
that try to determine the upturn period. In thistext, Galbraith and Kum (2003) find
the upturn beginning in 1979 for OECD countries 4887 for non-OECD countries.
Smeeding (2002) asserts that inequality rose froenlate 1980s in almost every
OECD nation, while it began to rise in the 1990Rumssia and Czech Republic. He
also holds that from the 1970s inequality only @ased in the United States and the
United Kingdom, but the trend seems to have flatleaut in both countries by the
end of the 1990s. Gottschalk and Smeeding (206@)that income inequality in over
20 wealthy nations declined through the 1970s aadesl increasing in the mid-
1980s. Flemming and Micklewright (2000) state thatnings inequality increased
through the 1990s in Central and Eastern Europetl@dormer Soviet Union. We
will study upturn periods with further detail thigtu continuous time-series across 31
countries later in this paper.

Trends in economic growth.

Figures 2A and 2B display the evolution of econogriewth on yearly basis across
the countries contained in our unbalanced and bathrsample respectively. The
variable on economic growth is annual percentageviyr rate of GDP based on
constant U.S. dollars and is obtained from the Wdaevelopment Indicators CD-
Rom 2002. The rate of growth appears to be unstatddends to slow down over the
whole period, as it displays a downward trend. Herlse composition of the panel
does not seem to affect this pattérn.

These findings are in keeping with the perceptibsamme authors who have stressed
that over the last decades, economic growth prowvde unsteady and rather slow on
average (Atkinson and Bourguignon 2000, 2-3; Onago#, 2)

%2 The analysis is extended by plotting the unbaldreoel balanced sample weighted by GDP and GDP
per capita and is conducted for both developeddawetloping economies. The countries are divided
according to the criteria already explained. In aage it is confirmed that the rate of growth is
unsteady and follows a downward trend along thelevperiod. The charts are available upon request.



Figure 2. Average values of rate of growth for epear

Figure 2A. Average rate of growth, unbalanced Figure 2B. Average rate of growth, balanced panel
panel data data
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Through the ascendancy of neoliberal ideas in #réy e1980s, some of the main
expectations were to re-establish the rapid anthisiesl growth that characterised the
boom of the Bretton Woods era, to improve incongtridiution and in general to re-
establish the path to prosperity. Neverthelessgethpirical evidence exposed above
indicates that during the era of economic libeaaits, rapid economic growth has
not been restored, the rates of growth seem to nsteady, and inequality has
increased on average.

The relationship between ineguality and growth.

Finally, figures 3A and 3B explore the pattern loé relationship between inequality
and economic growth through both the unbalancedoafahced data set respectively.
The variable on inequality is EHII as outlined earlEconomic growth is represented
by different levels of development or income throufe variable GDP per capita
expressed in constant 1995 U.S. dollars. Previtudies have also considered GDP
per capita to illustrate the inequality-growth telaship (Deininger and Squire 1998;
Galbraith and Kum 2002; De Gregorio and Lee 2002)oth cases, it appears that
inequality tends to decline with economic growthdependently of the level of

development. However, it should be noted that iaétyuseems to increase slightly at
high levels of GDP per capita.

Although it is possible to observe a slight inceeas inequality at high levels of
income, in general figures 3A and 3B might sugdleat inequality tends to decline
with economic growth during the age of free markberalism. However, this

preliminary assertion deserves further attentiortabse it was illustrated that
inequality has actually risen over the last decadesn EHIl was explored ignoring
its relationship with growth. Alternatively, anothikely cause of this trend is that
low income countries are normally associated wighhér levels of income inequality.
On the other hand, it has been already arguedfribrat a neoliberal perspective we
may expect that the inequality-growth relationstullows an inverted-U curve over
the period comprised in the sample — 1970-1998.eNbegless, the preliminary

% The overall samples are also split in low-middiedme countries and high income countries sub-
samples. In any case it is confirmed that inequadinds to decline on average with economic growth
or at higher levels of income, independently of lthesl of development. In addition, a slight incgea

in inequality at a high level of income is also wapd in every sub-sample. The charts are available
upon request.



evidence explored above does not seem to suppenidw. In contrast, it appears to
illustrate an ordinary-U curve in which most of tbbservations are located in the
downward portioh Therefore, we need to turn to quantitative meshed as to
explore the possible existence of a systematicamyincing relationship between
inequality and income level over the last decades.

Figure 3. Inequality-growth relationship.

Figure 3A. Unbalanced panel data Figure 3B. Balanced panel data
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4) Panel data approach.

The general regression panel data model for theomec inequality-growth
relationship follows:

EHI = o+ BrYi + BaY2 + Uy 1)

In which EHII is the inequality measure and Y i thariable on level of income
outlined earlier. The subscripts i and t indicabeirdry and year respectively. The
error term y is assumed to satisfy white noise assumptionszée mean, constant
variancec? and serially uncorrelated, which is denoted @8 Ll.D. (0, 6, a; lets
the intercept vary for each country and capturamug-specific effects, finally3;
andp, are parameters to be estimafed.

Before moving on the discussion about the estimatimethod, it should be

emphasized that the quadratic function, or moreegdly, the second degree
polynomial in the variable Y, can be plotted asasapola. This key feature of the
model allows us to test formally for two differepatterns of the inequality-income
relationship. Firstly, if the sign of the coeffioig, on the quadratic explanatory term
IS negative f{> < 0), the curve will display a peak suggesting ghamaximum point

can be found in the equation. Under these circumst income inequality increases

* When we fit the samples, for both developed anald@ing economies, to five different equations —
Linear, Logarithm, Polynomial, Power and Expondntiave find that in four out of six samples, the
Polynomial equation following an inverse U-shapadse displays the highest R square.

® Previous studies in the literature have also eppljuadratic equations, but the formulations differ
For example, Deininger and Squire (1998) apply ghecification suggested by Anand and Kanbur
(1993) which includes income in the regression andl 1/Y, De Gregorio and Lee (2002) apply the
square specification as in Equation 1, and Galbraitd Kum (2002) employ a log transformation of
GDP per capita. In this case we confine our atbento the square specification, because after
conducting different regressions it proved to cepta more systematic relationship and the estimated
parameters are slightly more significant than theioformulations.



in the early stage of economic growth, reachesa&,pgnd then decline with a higher
level of per capita income. It has already beemtedi out that this inverse U-shaped
pattern might correspond to the neoliberal prealicti

Secondly, if the sign of the coefficiefit on the quadratic explanatory term is positive
(B2 > 0), the curve will display a valley suggestingtth minimum point can be found
in the equation. In this case, an ordinary-U shagead of an inverted-U is captured,
which implies that the degree of inequality firgtctines and then increases with
further economic growth. The presence of a redlerathan an inverse U-shaped
relationship is expected to test recent findingsrising inequality over the last
decades, which is rather the period of increasoogemic liberalisation.

Unbalanced sample

Initially, we regress Equation 1 with the unbalahceample employed in the
preliminary analysis. The overall fit of the modslexamined by performing two
formal specification tests. Firstly, The Breuschd @&agan Lagrange Multiplier test
(1980) rejects the standard OLS assumption thaintbecept value is the same across
countries, and therefore there are country-speefficts in the mod&l Secondly, the
Hausman test (1978) suggests that the countryfgpeffiects are correlated with the
regressor in the equatidbriThe no correlation assumption is an importanapif the
random-effects model, but in this case is violatetlence, the random-effects
estimates are inconsistent and the fixed-effeasiipation is more robust.

The specification tests and the results obtaineah tthe pooled regression and the two
panel estimations are reported in Table 1 fromroold to column 3. It is interesting
to note that the coefficient ofYis significant and positive in the three equations
Consequently, this analysis captures a U-shape ewlmrome inequality first
diminishes and then is found to rise with incregsntput

Before adopting the fixed-effects model as thelfestimation, it is important to test
whether the model satisfies white noise assumptidoys the same token an
autocorrelation test on the error terjshould be available. We find that the first and
second order AR tests, conducted on the LSDV rsgresand reported in Column 3
of Table 1 are not satisfi2dSo as to address this problem, it is requiregkpore the
possibility that autocorrelation may arise owingnmdel miss-specification, to be

® The Breusch and Pagan Lagrange Multiplier tes8@.9ased on OLS residual and under the null
hypothesiss?, = 0, i.e.,a; = a, is distributed as @* with one degree of freedom (Greene, 2000, 572-3).
The LM test statistic is equal to 10,081.52, whiah exceeds the 5 percent critical value of xfie
distribution with one degree of freedom, 3.84. Ae tull hypothesis is rejected, it is concluded tha
there are country-specific factors, and the OL$aggjon is inappropriate.

" Under the null hypothesis that the country-spedifects and the regressors are uncorrelated, the
Hausman test (1978), is based on an asympjgtidistribution with two degrees of freedom. The
Hausman test statistic is equal to 49.58, whicteeddhe 5 percent critical value of tgfedistribution
with two degrees of freedom, 5.99. Since the nytidthesis is rejected, the random-effects estimmator
are inconsistent and the fixed-effects model isgored.

® The AR test statistic of order one is equal to462and the AR test statistic of order two is edoal
35.97, both with a negligibl® value. The tests of serial autocorrelation up tdep two are not
satisfied as they reject the null hypothepis= p, = 0. We also find evidence of serial autocorrelati
when conducting the OLS and random-effects regrassas reported in Table 1, column 1 and column
2 respectively.
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precise, because of an omitted lagged dependeablarSo, Equation 1 is extended
and transformed into a dynamic panel data modelD(dP by adding a lagged
endogenous variable as follows:

EHIl = o + YEHIi + BrYi + B2Y% +Ni + U (2)

On the other hand, the inclusion of a lagged depetwhriable introduces a source of
persistence over time, correlation between thet rigind regressor ERI| and the
error term . In addition, DPDM are characterised by individa#kectsn; caused by
heterogeneity among the individualsHence, it is necessary to adopt further
estimation and testing procedures for this model.

In order to estimate the model consistently andciefitty we use a generalized
method of moment estimation (GMM) for DPDMs propbd® Blundell and Bond
(1998). Initially, the estimation method eliminatasuntry-effectsr{;) by expressing
Equation 2 in first differences as follows:

EHIl-EHIliy = YEH N a-EHIli) + Bu(YiYien) +Ba(Y%—Y71) + (U-ties)  (3)
In addition, on the basis of the following standardment condition:
E(EHIl+sA us) =0, fort=3,....,.Nands 2

that is, lagged levels of EHlare uncorrelated with the error term in first diéfiece.
The method uses lagged levels of EHHs instruments to control for likely
endogeneity of the lagged dependent variable,atefliein the correlation between this
variable and the error term in the equation int fdferences. The resulting GMM
estimator is known as the difference estimator wad proposed by Arellano and
Bond (1991).

However, Blundell and Bond (1998, 115-6) state that GMM estimator obtained

after first differencing has been found to havegdafinite sample bias and poor
precision. They attribute the bias and poor prenisif this estimator to the problem
of weak instruments, as they assert that laggeeideof the series provide weak
instruments for the first difference. So as to iovya the properties of the standard
first-differenced GMM estimator Blundell and Bonukjified the use of an extended
GMM estimator, on the basis of the following momeandition:

E[AEHIi.1 (Ni +u)]=0

that is, there is no correlation between laggetedihces of EHl and the country
specific effect. The method therefore uses laggdi@rences of the endogenous
variable as instruments for equations in levelgddition to lagged levels of EHlas
instruments for equations in first differences. Thgtended GMM, therefore,
encompasses a regression equation in both diffeseand levels, each one with its
specific set of instrumental variables. This typestimation, called system estimator,
not only improves the precision but also reducedittite sample bias.

° For an elaboration in this point see Badi H. Bsilt&conometric analysis of panel Data (Sussex:
John Wiley & Sons, 2001)'2Ed., pp. 129-30.

11



The model assumes that the disturbangeare not serially correlated. If this is the
case, there should be evidence of first order Isesi@elation in differenced residuals
(i.e. U - ur1), but no evidence of second order serial cor@tatDoornik et al 2002,
5-8). It is an important assumption because thesistency of the GMM estimators
hinges upon the fact thatAlj; Aui.o] = 0. Thus, tests of autocorrelation up to second
order in the first-differenced residuals are reedirMoreover, so as to assess the
validity of the instruments a Sargan test of ovemitfying restrictions proposed by
Arellano and Bond (1991) is reported.

Table 1. Unbalanced panel data

Random} LSD GMM syp

OLS effects Fixed-effecis GMM sys GMM dys  Orthoggnal
ehii4, ; 0.680 * 0.680 * 0.702 *
Y -6.38E-04 * -1.18E-04 * 5.69E-05 -6.07E-04 * -9.18E-04 * .0QE-03 *
Y? 1.21E-08 * 5.70E-09 * 2.72E-09 * 2.11E-08 * 4.63E-08 * 6.1BB-*
y? -4.99E-13 * -8.24E-13 *
Constant 40.325 * 37.511 * 36.973*  13.539 * 14.016 * 13.399 *
BP LM test [0.000]
Hausman test [0.000]
Sargan test: [0.862] [0.818] [0.787]
AR(1) test: [0.000] [0.000] [0.000] [0.000] [0.000] [0.0D
AR(2) test: [0.000] [0.000] [0.000] [0.804] [0.873] [0.8B
Wald test for ¥ [0.0000] [0.0000]
Obs 2289 2289 2289 2173 2173 2173
Countries 116 116 116 116 116 116
Min turning Point 26,269 10,322 10,452 14,387 12,394 11,505
Max turning Point 49,470 38,265
Notes:

Dependent variable: EHII
BP LM, Hausman, Sargan, serial correlation and Wedtlare® values

* Significant at 5%; **Significant at 10%

Column 4 of Table 1 provides the results obtaimechfthe GMM system estimation.
The tests of serial correlation in the first diflaced residuals are in both cases
consistent with the maintained assumption of n@bkeorrelation in the disturbances
ui'®, while the Sargan test of overidentifying restoins is unable to reject the

validity of the instrument3. Under these circumstances, it is possible tot tilea

1 Under the null hypothesis of no autocorrelatitw, tests are asymptotically distributed as N(Qri)
this case, The second-order serial correlationstagistic is equal to 0.249 and tRevalue is equal to
0.805; therefore, the test fail to reject the ridit the first differenced error term is not seconder
serially correlated. The first-order serial cortiela test statistic is equal to -4.314 with a ngiglie P
value; hence, by construction, the test rejectsithiethat this process does not exhibit first-arglerial
correlation.

2 Under the null hypothesis that the instrumentsrentecorrelated with the error process, the Sargan
test is asymptotically distributed as a chi-squaith as many degrees of freedom as overidentifying
restrictions. In this case, the Sargan test statsequal to 63.67 and tievalue is equal to 0.862; so,
the test is unable to reject the validity of thstinments.
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results as valid. In this case, we also find that ¢oefficient of ¥ is positive and
significant, as in the outcomes obtained previauBlsed on estimated parameters,
taking the first partial derivative of the dependeariable with respect to Y and
setting the first condition equal to zero, the minim turning point is $14,38%

Cyclical pattern.

The preliminary analysis of the unbalanced data giges some evidence of

decreasing inequality by the late 1990s, althougs trend might be the result of

discontinuity in the EHIl data set. Through the g@adata approach we asses the
existence of a second turning. In this sense, kgu8tis extended into a third-degree
polynomial by adding the cube of income per caggdollows:

lit = lier = Y(lie1 - lie2) + Ba(Yie — Yier) + BZ(YZit - Y2it-1) + B?:(Ygit - Y3it-1) + (Ut - Uia) (4)

The results from the GMM system regression arertedan column 5 of Table 1.
The cubic term enters negatively and significantlythe equation implying that
inequality reaches a peak and then reverses wihpthsence of a second turning
point. It is worth nothing that the coefficients tife lagged dependent variable,
income per capita and its square remain statistisainificant and their signs do not
change. Moreover, the magnitude of the coefficieloiss not change substantially. So
as to confirm whether %belongs in the model, a Wald test for excludingaldes is
conducted. The test leads to the conclusion thatuttrestricted regression or the
cubic equation is more appropridte

Some authors have claimed that the long-run incals&ibution may be better

described in terms of long period cycles that maynhodelled by a polynomial

function to the nth degree (Hsing and Smyth 1994; Dacobsen and Giles 1998,
420), while they also stress the possibility ofighhdegree of correlation among the
independent variables. The Multicollinearity probhlemay arise in polynomial

equations because the explanatory variable appa#rsvarious powers. Thus, the
various X's are likely to be highly correlatéd

With the above in mind, an orthogonal transformais in Doornik et al (2002, 35),
is performed to reduce multicollinearity. This tséwmrmation takes each observation
in deviation from the future means, together wittandardisation. Results are shown

12 This GMM system regression does not include diffiéinl intercept dummies. When yearly dummy
variables are incorporated into the equation theimim turning point increases up to $17,769, but
when country dummy variables are added both thga®aest and the first-order serial correlation tes
are not satisfied. The first-differenced GMM estiora are also obtained. We find that without
differential intercept dummies the minimum turnipgint is $18,287 and with yearly dummies the
minimum turning point is $15,103. When adding coyrdummies, there is some evidence of serial
correlation in the disturbances and the Sargarigesit satisfied. (Results not reported).

13 Under the null hypothesig; = 0, the Wald test follows ®? distribution with 1 df equal to the
restrictions imposed by the null hypothesis. 113 ttase, the Wald test statistic is 7.65 and thaldrevs
almost zero, indicating that the restricted regogss not valid.

% Terms like X, X3, X*, etc are all nonlinear functions of X and therefastrictly speaking, do not
violate the multicollinearity assumption of thesdiacal model. Nevertheless, the correlation caeffic
will show the X's to be highly correlated, whichlwnake it difficult to estimate parameters prebjise
in polynomial equations. On the other hand, if plepose of econometric analysis is just forecasting
prediction, as in the present case, multicollirtgdsi not a serious problem since the higher thettie
better the prediction. (For a discussion see @tijab03, 227, 343-4, 369).
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in column 6 of Table 1. We find that®Yalso enters negatively and significantly,
whereas the Wald test emphasises that the redtocteuadratic equation is not valid.
The minimum and maximum turning points correspoadreéal GDP per capita
$11,505 and $38,265 respectively. Although the @BP at which the maximum
turning point is located in the orthogonal equati®rower than that of the original
GMM system equation, it is still in a relativelyghi position, suggesting that
increasing inequality reverses at a high levelefedopment.

In order to test if this cyclical pattern is assted with the level of development, the
overall sample is split in developed and develomogntries according to the income
classification outlined earlier. Table 2 illustsitthe outcome of the GMM system
regressions for both sub-samples; it also showsaultseswhen orthogonal
transformations are applied in the cubic equationsany case, the Wald test for
excluding variables is unable to reject the nupdtpesis that the coefficient or? ¥
equal to zero. These findings suggest that incomtiltution follows a cyclical
pattern during the age of economic liberalisatianyhich inequality tends to decline
with economic growth after a prolonged period aigj independently of the level of
development.

Table 2. Unbalanced panel data (developed and @jgingl economies)

Developing countries Developed countries
GMM sys GMM sy
GMM sy GMM syj Orthogongl GMM sys GMM gys  Orthogdnal

ehii4,_, 0.715 * 0.703 * 0.731 * 0.626 * 0.638 * 0.605 *
Y -1.05E-03 * -3.60E-03 * -3.75E-03 * -3.10E-04 ** -1.88E-03 -1.23E-03 *
Y? 1.67E-07 * 1.05E-06 * 1.12E-06 * 1.04E-08 * 8.74E-08 * 5.60B-*
Y3 -6.81E-11 * -7.10E-11 * -1.09E-12 * -6.84E-13 *
Constant 12.194 * 13.832 * 12.710 * 13.958 * 22.498 * 19.715 *
Sargan test: [0.519] [0.505] [0.743] [1.000] [1.000] [@c)
AR(1) test: [0.000] [0.000] [0.000] [0.132] [0.115] [0.6p
AR(2) test: [0.798] [0.747] [0.749] [0.580] [0.500] [0.6b
Wald test for ¥ [0.0000] [0.0000] [0.0033] [0.0023]
Obs 1484 1484 1484 689 689 689
Countries 89 89 89 27 27 27
Min turning point 3,140 2,165 2,077 14,907 14,977 14,722
Max turning point 8,146 8,480 38,319 40,688
Notes:

Dependent variable: EHII
Sargan, serial correlation and Wald testRirealues
* Significant at 5%; **Significant at 10%

These results are in keeping with the preliminawdence obtained from the
unbalanced data sample. On the other hand, Tabl®®&s that the first-order serial
correlation test is not satisfied in the developedntries sub-sample. Hence, results
from this group must be taken with reservatidng/e now test the existence of a
cyclical pattern through a balanced panel data set.

!> Some authors have demonstrated that GMM estimgmsrally perform better with a relatively
large N (Blundell and Bond 1998, Judson and Owe38)1.9 On the other hand, the size of N in the
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Balanced sample.

We apply the balanced panel data set to explorentwme-inequality relationship.
Results obtained from the overall sample are redart Table 3. The GMM system
method applied in the quadratic regression fits -ahped pattern, in which the
predicted turning point is $16,750. This level oDI& per capita is larger than its
counterpart predicted in the unbalanced sample,88¥4, because the balanced data
set contains a larger proportion of developed ecoe®. On the other hand, neither
the GMM system method nor the orthogonal transftionacaptures a cyclical
pattern when the equation is extended into a tdedree polynomial, since the
coefficients for ¥ and Y’ are not statistically significant in any case. Bwrer, the
Wald test for excluding variables does not rejbet testricted equation, suggesting
that the cubic model is inappropriate. In this ¢dke overall sample is not split in
sub-groups since every country will be analysedassply through a time-series
approach.

Table 3. Balanced panel data

GMM syg

GMM syS GMM syj Orthogongl
EHIl, 0.7701 * 0.7855 * 0.9238 *
GDPPER -0.0003 * -0.0004 *  -0.0002
GDPPER 0.0000 * 0.0000 0.0000
GDPPER 0.0000 0.0000
Constant 9.4602 * 9.1199 * 3.2089 *
Sargan test: [1.000] [1.000] [1.000]
AR(1) test: [0.035] [0.033] [0.028]
AR(2) test: [0.548] [0.552] [0.604]
Wald test for ¥ [0.6656] [0.3747]
Obs 868 868 868
Countries 31 31 31
Min turning point 16,750 15,689 11,702
Max turning point 100,423 44,607

Notes:

Dependent variable: EHII

Sargan, serial correlation and Wald testRinealues
* Significant at 5%; **Significant at 10%

The empirical evidence above points in favour ofoadinary U-shaped relationship
between income inequality and growth over the ped®70-1998. This finding is

developed countries sub-sample is relatively smdlich might be a cause of imprecision and lack of
efficiency. So as to overcome any presence of ssaatiple bias, the overall sample is split by adagpti
different criteria. The first group comprises caieg with low and lower-middle income per capita,
while the second comprises countries with upperdiriind high income per capita. In this way, the
size of N does not drop drastically in any sub-demje conduct GMM system regressions for
quadratic and cubic specifications and also applyogonal transformations for both sub-samples. In
any case, the first and second order serial coioaléests are satisfied, whereas the Wald tesisl¢éa
the conclusion that the®*should not be excluded from the model in any efghb-samples (results not
reported).
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robust and fits both developed and developing eties On the other hand, the
presence of a maximum turning point over the lamg-vanishes when we use the
balanced panel data set and this is in keeping thélpreliminary evidence provided
earlier. Hence, the evidence of a cyclical patitemeak.

Cross-country analysis

A number of studies have found an inverted-U refethip between income and
inequality by using cross-sectional analysis in @hsence of adequate longitudinal-
data (Bourguignon 1994, Milanovic 1995, Jha 19%&wever, it has been stressed
that this approach does not yield appropriate emiehs as it does not deal with
intertemporal relationships (Deininger and Squie®8, 276; De Gregorio and Lee
2002, 404). In order to explore the potential lleet might arise between the panel
data estimates and cross-section approach, we dgrmimata in 5-year average
periods and obtain six samples for unbalanced atahbed data séfsWe do indeed
find that the quadratic terms display a negatiga $n the log specification, as in De
Gregorio and Lee (2002), suggesting the existem@nonverted-U curve; but their
coefficients are significant only in the first foaquations of the unbalanced sample.
The Anand-Kanbur specification also reveals thesterce of an inverted-
relationship, as in Deininger and Squire 1998,dnly in the first three equations of
the unbalanced sample, and only in one of thencdleicient of the inverse term is
significant. The remaining regressions and the alingpecification capture an
ordinary-U pattern, but the significance of the fogents is ambiguous. Results are
illustrated in Table 4

This approach derives weak empirical support ferKlnuznets hypothesis. Moreover,
globalisation does not seems to be a factor affgcthe traditional inverted-U
relationship found in cross-sectional data. In stf the relationship between
income and inequality seems to depend on the spetoins of the equations and on
the number of observations. In general, this apggrdacks robustness and its results
are ambiguous.

Although the panel data analysis determines thell®f income in which the
minimum turning point occurs, it does not date itmaimum and does not determine
when the maximum occurs either, if any. Moreovéhaagh the panel data analysis
obtains conclusions for two different sub-sampiesloes not reach conclusions for
specific country cases. With the above in mind,cemplement our findings through
a time-series analysis. This approach allows wsxpdore particular country cases in
order to obtain further evidence and to predichlitdte and level of GDP per capita
in which turning points occur.

16 Only the last sample comprises a four-year averpgeod between 1995 and 1998
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Table 4. Cross-country regressions

|Especification | 1970-19%4 1975-1979 1980-1p84 1985-1989 99041994 1995-1998
Unbalanced

Level

gdpper -0.000705 * -0.00070 * -0.00067 * -0.00060 * -0.00046c -0.00037 **
gdppe? 1.141E-0! 1.264E-0! 1.195E-0: 1.107E-0: 7.112E-0! 4.843E-0!
Log

Lgdpper 11.719  * -0.734 *+* 12.419 * 5.541 2.534 2.203
Lgdppe2 -0.88t * -1.27E-0¢ * -0.90¢ * -0.46% ** -0.262 -0.23¢
Anand-Kanbur

gdpper -0.000519 * -0.00050 * -0.000429 * -0.000283 * -0pPR® * -0.00020 *
1/gdpper -302.4346 -625.6139 ** -443.3278 259.298 251.013  347.788
Observations 77 85 96 93 100 84
Balanced

Level

gdpper -0.000889 ** -0.00085 * -0.000859 * -0.00069 * -0.68¢ * -0.000523 *
gdppe? 1.98E-0¢ 1.855E-01 1.80E-0¢ **  1,24E-0¢ 9.30E-0¢ ***  8.14E-0f ***
Log

Lgdpper 7.080 4,758 4,742 4.130 4.946 5.883
Lgdppe? -0.601 -0.451 -0.45¢ -0.40( -0.43¢ -0.47¢
Anand-Kanbur

gdpper -0.000436 * -0.000364 * -0.000346 * -0.000277 * -@PE5 * -0.000216 *
1/gdpper 461.593 823.663 930.918 1076.318 945.411 638.064
Observations 31 31 31 31 31 31

Notes:
Dependent variable: EHII
* significant at 1%, ** significant at 5%, *** sigficant at%

5) Time-series approach.

Some authors have pointed out that in order tocegpihe evolution of inequality,

further intertemporal evidence should ideally bedshon time-series analysis from

single countries (Bruno et al 1998,

22-3) notice that the availability of 20 to 40 y®af estimates on income inequality in
many nations makes it possible to examine the ohii@nts and consequences of long
periods of distributional change, e.g., the rel&lap between inequality and growth.

Morrison 200@preover, Atkinson et al (2001,

In this context, it is worth complementing the padata analysis through a time-
series approach to obtain additional conclusions.

So as to conduct the time-series analysis, we thkebalanced panel data and
way, it isgbke to obtain 31 time series with 29

decompose it into countries. In this

observations each, along the period 1970-1998iallyitwe test a systematic

relationship between inequality and

Kanbur (1993) as follows:

growth by apglinear and quadratic equations
in levels and log transformation of Y and the fumacal form suggested by Anand and

Linear
Level EHIL=a +B.Y: + u (5)
Log EHIk=a +BinY{+ u (6)
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Quadratic

Level EHIL=a +B.Y + Y4 + u 7)
Log EHILk= o + BanY + BanYZ% + u (8)
Anand-Kanbur EHU=a + B.Y + Bl/Y: + u 9)

The process to select the model is conducted uheéefollowing criteria. Firstly we
determine if the linear model can be rejected woda of a quadratic equation or the
Anand-Kanbur specification. To reject the lineard®lp at least one of the equations
from 7 to 9 has to meet two conditions — the LageaMultiplier test for adding
variables has to reject the restricted regredsiamd all the coefficients in the
equation have to be statistically significant ay aonventional level - otherwise the
model is assumed to be linear.

If more than one equation satisfies the two coodgiabove, three additional fithess
tests for model selection are undertaken — Akaikarmation criteria (AIC), Schwarz
information criteria (SIC) and Ramsey’s RESET t&RRT)'®. The equation that
performs better across these tests is selectdn appropriate nonlinear model.

The existence of a cyclical pattern in the long-inoome distribution that may follow
long waves is also explored. In this sense, Equnati@nd Equation 8 are extended
into a third degree polynomial by adding a cubrotas follows:

Cubic equations

Levels EHI = a +BY + BaY4 +BsY3 + u (10)
Logs EHIL=a + BanY + BaAnYZ + BanY? + u (11)

The linear and quadratic models are rejected amdhdgquality-growth relationship is
regarded as cyclical, if at least one of the twoatipns above satisfies the Lagrange
Multiplier test for adding variables and all theefittients in the equation are
statistically significant at any conventional leviélboth of the cubic equations satisfy
the previous conditions, the three additional Bwdests for model selection, as
described earlier, are conducted so as to deterthmereferred specification. In
total, seven regressions for every country caseuadertaken and the results are
available upon request

The time-series analysis does not lead to the emast of a universal trend of
inequality, since it captures quadratic and culiittgons with diverse turning points as
well as linear trends both positively-sloped andyatizely-sloped. In only two
countries it is not possible to capture any systemalationship. Before moving
further to a discussion about the results, it ipanmant to raise three additional
considerations about the estimation procedure.

" The LM statistic follows the chi-square distritmuti with df equal to the number of restrictions
imposed by the restricted regression, one in tlesegmt case. The null hypothesis is “the restricted
regression is adequate, i.e. the additional caeffids equal to zero”.

8 In comparing two or more competing equations, ¢geation with the lowest value of AIC is
preferred. Like AIC, the lower the value of SIC thetter the model. The RRT is a general test of
specification error that can be conducted on treshaf the F test under the null hypothesis that th
model is correct.
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Firstly, it is worth noting that the Durbin-Watsa@htest and the Breusch-Godfrey
(BG) test® show evidence of autocorrelation in most of thantoy-cases — only in
two countries it is not detected by the tests.hia tontext, some authors examining
the pattern of income inequality through time-se@aealysis have stressed that in the
presence of residual autocorrelation results areeftl (Fosu 1993, Jacobsen and Giles
1998). Thus, we correct for the presence of autetairon by using Cochrane-Orcultt
method as in Hsing and Smyth (1994) and the Prams¥éh method.

If autocorrelation persists, we test the possipiiitat it may arise due to model-mis-
specification by adding a lagged dependent variadt®vever, the inclusion of a

lagged dependent variable introduces a source rsispence over time — correlation
between the right hand regressor EHHNd the error termi.uDue to the presence of

simultaneity, the method of two-stage least squétB&S) and instrumental variables
is performed. In this way, it is possible to obtaonsistent and efficient estimators.
We notice that after applying this approach, sexabcorrelation persists. Thus, it is
possible to argue that most of the equations intithe-series analysis suffer from

pure autocorrelation and not necessarily from $jgation bias as the equations in the
panel data approach.

It should be added that any of the three methotlsed earlier are able to correct for
autocorrelation in 13 out of 29 country-caseshm torresponding selected equation
or in any other suitable specification. With theoad in mind, the first differenced
method is performed in the particular country-caséh persistent autocorrelation.
The application of this method solves the AR prohléowever, the corresponding
relationship vanishes as the coefficients of thplamatory variables are no longer
significant. Under these circumstances, we takedhelts from the selected equations
as valid and allow for autocorrelation only in tae®untry-casés

Secondly, the estimation of models with non-statrgndata can lead to spurious
regressions. Jacobsen and Giles (1998, 408) potrthat modelling the relationship

between income distribution and economic growthhwibn-stationary data casts
grave doubts on the reliability of the findingsdate. On the other hand, if a time
series has a unit root, its first differences carstationary; that is, the original time
series is I(1). A series is integrated of order d(@) if after being differenced d times

it becomes stationary. In addition, although lineambinations of I(1) series can
produce another I(1) series, there are specialscasghich their combination can

cancel out the stochastic trends of the variabtesvall generate one which is 1(0).

When such a combination exists, the 1(1) seriesai@ to be co-integrated and their
parameters are interpreted as long run parameters.

19 One of the main assumptions underlyingdreatistic is that the disturbancesate generated by the
first-order autoregressive schemeg: = pu; + &. It is therefore used to test first order serial
autocorrelation under the null hypothesis: l# = 0. The BG test allows for higher-order AdR(
schemes and follows a chi-square distribution yaitiif. For this particular case, we test up to second
order serial autocorrelation under the null hypsiheHO: o, = p, = 0; that is, there is no serial
correlation of first and second order.

20 Bruno et al (1998) explored data for India anchiban ordinary U-shaped relationship between Gini
index and the domestic product per person. Howevieen they took first differences of the equation
they found that the relationship vanishes. Nevégtis they proceeded to draw conclusion from the
equation in levels.
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We determine the order of integration of each seria the Augmented Dickey Fuller
(ADF) test of stationari§. The nature of the unit root process may haveetfiorms;
therefore the ADF test is estimated under threferdift null hypotheses as follows:

Y is a random walk: AY:=0Yr1+ W (12)
Y is a random walk with interceptAY ;=1 + Y1+ W (13)
Y is a random walk with intercept

around a stochastic trend: AY:=B1 + B+ 01+ W (14)

Where Y can be any variable

The test is applied in levels, first differencesd asecond differences for every
equation above in order to determine whether th@abigs are 1(0), I(1) or 1(2). In
every case two lags are considered.

To test for co-integration between the series aiingmented Engle-Granger (AEG) is
conductef. In this case the three forms described from {@2)14) are also applied
in every equation between (5) and (11), that iedim quadratic and cubic forms in
level and log specification plus the Anand-Kanbomf. The co-integration test is
conducted in levels so as to determine if the tedgdare 1(0). Initially two lags are
applied, if no co-integration is found the numbglags is changed.

Results from the unit root test of stationarity ath@ test for co-integration are
available upon request. We observe that the tesiten (12), with no intercept and
trend, captures more 1(0) variables than the otverspecifications. If the variables
are first differenced the number of stationary ables rises. Moreover, when the
variables are second differenced, almost all s€#84 out of 248) are 1(2) if the test
equation (12) is applied.

In a substantial number of equations (172 out &) 2fieir linear combination is 1(0)
when the test equation with no intercept or trendpplied on the residuals and two
lags are used. This outcome is consistent withreékalts obtained from the unit root
analysis. The number of co-integrated equationglirae=c when the other two
specifications are conducted. It is worth notingttmany of the regressions that are
not co-integrated become an [(0) linear combinatidhe number of lags used in the
AEG test is changed. It should be added that amlgne country, Bolivia, the null
hypothesis of nonstationarity in the residualsas nejected in all its regressions. On
the other hand, all the selected models of the irentacountries are co-integrated
regressions.

Finally, we transform the explanatory variableseduce collinearity by expressing
them in the deviation form (i.e. deviation from theean value), as suggested by
Draper and Smith (1998, 371-2). In this case, #a @re said to be centred around
their average value, or often just centred. Afignlging transformations in quadratic

L The ADF test starts with ¥ oY, + u. For theoretical reasons it is manipulated toiobfa— Y., =
PYei— Yo+ U = (0- 1)Ye1 + 4 which can be alternatively written AY; = 8Y; + u. Under the null
hypothesid = 0 (p = 1); that is, there is a unit root — the timeiesis nonstationary - the estimated t
value of the coefficient of ¥, on (12) follows thea statistic.

22 To perform the AEG test, it is necessary to egenamregression and apply the ADF test on the
obtained residuals. Although the AEG test alsoofedl thet statistic, the ADF critical values are not
appropriate; therefore Engle-Granger critical valaee required.

20



and cubic equations we observe that pair-wise lativae between linear and square
regressors decreases substantially. Pair-wiselabores between the linear and cubic
regressors and square and cubic regressors adddetecrease, although in some
cases, especially between the linear and cubi@segrs, the correlation reduction is
moderate. Nevertheless, in any case improvemeatsdcieved (results not reported).

Once the method to reduce multicollinearity is utaleen, we notice that in seven out
of 31 countries, the model selected originally ist mdequate as some of the
coefficients are no longer significant. In theseafic country-cases we proceed to
select a new equation that satisfies the modetsetecriteria described so far.

6) I nterpretation of results.

Table 5 sums up the results obtained from the 8er@es analysis. It indicates the
selected model for every country and the year awdllof per capita GDP in which

the turning points occur. It also shows generalultesobtained after applying

procedures to correct for autocorrelation, to reducilticollinearity and to test for co-

integration. Table 5 reveals the existence of diffié patterns. Five countries follow a
linear positive trend along the period; nine comstishow a local maximum, most of
them during the early 1970s, but a subsequent imd@imum that is followed by a

period of rising inequality (max-min trend hereafteseven countries present a U-
shaped relationship, while six countries initialjljow an ordinary-U trend, but a
subsequent local maximum after the mid 1990s teaérses the period of rising
inequality (min-max trend hereatfter).

It is worth noting that two countries show a negatlinear pattern - Bolivia and
Malaysia. However, the former is not the resulteabnomic growth and falling
inequality, rather the result of negative rate mivgh and rising inequality over the
sample. The latter captures a linear trend, but witak evidené Finally, in only
two countries it is not possible to capture anyteysitic trend - Kenya and
Zimbabwe. Not surprisingly, these countries haw@ashlow rates of growth over the
period, which reduces variability in the explangteariables and makes it difficult to
conduct an accurate regression analysis.

The time-series approach shows diverse patterns thee initial years, such as
Inverted-U curves with a predicted local maximunthia early 1970s on average, and
both increasing and decreasing relationships; tiesieiss, most of the observations
indicate a downward trend. In the panel data amprothe decline in inequality
during an early stage seems to be more robust.rdhisstness can be the combined
influence of two main reasons — falling inequateéyds to be associated with an early
period of protectionism, and low income countriesd to be associated with higher
degree of inequality. The time-series analysis @garconsistent with the panel data
approach to the extent that it reveals a furtheropeof rising inequality in the
majority of countries, and only a few of them se&nreverse this trend with the
existence of a second turning point.

% The coefficient on the explanatory variable in timear equation for Malaysia is just statistically
significant at 10 % and the F test of overall sigance is just satisfied also at 10 %. This cogetise
also captures a cubic relationship, but it vaniskleen we correct for multicollinearity. By analygin
raw data we observe that the inequality-growthti@iahip in Malaysia rather follows a cyclical
pattern with several turning points over the santip might be modelled as 4 degree polynomial.
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Table 5. Results from the time series analysis

1* turning point b turning point Linear
[ Country] Curve shape Functbn  Yea] PGP  Yedr PdDP AR]  Mulifezarity| combinatiof
Austria min-max  Level 1976-1977 20,168998-1999 31,355 (P-W) reduction 1(0)
Bolivia Linear () Level Not corrected
Canada  Ordinary-U Log 1987-1988 19,084 (C-0) reduction 1(0)
Chile max-min  Level 1990-1991  3,3171995-1996 4,745Not corrected reduction 1(0)
Colombia Ordinary-U Log 1975-1976 1,639 P-W) reduction 1(0)
Denmark  max-min log 1971-1972 24,299989-1990 31,689 (P-W) reduction 1(0)
Ecuador max-min Log 1971-1972 941974-1975 1,293Not corrected reduction 1(0)
Egypt Linear (+) Level P-W) 1(0)
Finland Linear (+) Level Not corrected 1(0)
Greece Linear (+) Level P-W) 1(0)
Hungary Linear (+) Log Not corrected 1(0)
India max-min Log 1982-1983 2431994-1995 362 Not corrected reduction 1(0)
Indonesia  max-min Log 1974-1975 372995-1996 1,088 No AR reduction 1(0)
Ireland max-min Log 1976-1977  9,449989-1990 13,915Not corrected reduction 1(0)
Italy min-max  Level 1979-1980 14,542000-2001 20,955 No AR reduction 1(0)
Japan max-min Level 1977-1978 25,42187-1988 35,740 (C-0) reduction 1(0)
Kenya NSR 1(0)
Korea min-max  Level 1987-1988  6,603999-2000 12,582 (P -W) reduction 1(0)
Malaysia  Linear (-)  Level P-w) 1(0)
Mauritius  max-min Log 1973-1974  1,491992-1993 3,235Not corrected reduction 1(0)
Mexico max-min Log 1971-1972  2,371989-1990 3,125Not corrected reduction 1(0)
Netherlan min-max  Level 1977-1978 20,664£2001-2002 32,031 (P-W) reduction 1(0)
Norway min-max  Level 1974-1975 19,171995-1996 34,458Not corrected reduction 1(0)
Singapore Ordinary-U Log 1993-1994 22,218 P-W) reduction 1(0)
Spain Ordinary-U Log 1988-1989 13,298 Not corrected reduction 1(0)
Sweden  Ordinary-U Level 1978-1979 21,890 P-W) reduction 1(0)
Syria Ordinary-U  Log 1974-1975 579 Not corrected reduction 1(0)
Turkey Linear (+) Level P-w) 1(0)
UK min-max Log 1971-1972 12,1161994-1995 19,138Not corrected reduction 1(0)
us Ordinary-U Log 1971-1972 17,684 P-W) reduction 1(0)
Zimbabwe NSR 1(0)

Notes:
min-max  The first turning point is a local minimumdathe second turning point is a local maximum
max-min  The first turning point is a local maximumdethe second turning point is a local minimum

NSR No systematic relationship

P-wW Autocorrelation corrected through the Praisytén method

C-0 Autocorrelation corrected through the Cochr@neutt method

1(0) The linear combination of the variables in #wuation is 1(0), that is, co-integrated regression

Table 6 presents further findings. It indicatestthmax-min and ordinary-U
relationships on average display the minimum tugrpoint around 1986, whereas in
the min-max trend the local minimum is found to wcaround 1978 on average and
the second turning point lies around 1998. It ten@sting to note that the minimum
turning point across developed economies lies aral®82, and around 1987 for
developing countries. This finding is similar tcepious estimations from Galbraith
and Kum (2003). Moreover, they hold that the upwiaedd commencing in the early
1980s for the OECD countries coincides with the emtivof Thatcherism and
Monetarism, and Reaganism and supply side econpmtush is also the period of
enforced liberalisation. In general, developingrexuies started liberalisation over
subsequent years and not surprisingly these cesnthisplay the upward trend in
inequality after the second half of the 1980s.His tontext, there is some evidence
that market-oriented polices have influenced changehe trend of the inequality-
growth relationship.
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Table 6. Characteristics by type of relationshid Bavel of development

Trade FDI Inflation

Growth %| Growth % SD | Governanfe Turning pojnt  Tugmoint |
[Relationship 1970-1998 1970-19p8 1970-1j998 1996 |rear timdaYeaf Locatiof
Linear (-) 1.09 11.76 1091.53 0.18
Linear (+) 1.58 20.60 11.24 0.50
max-min 1.90 10.58 24.37 0.54 1977 max 1990 min
min-max 0.54 3.54 4.61 1.27 1978 min 1998 max
No systematic relationship 1.52 8.06 9.42 -0.42
Ordinary-U 1.48 11.21 5.63 0.88 1981 min
max-min plus ordinary-U 1.72 10.86 16.17 0.69 1986 min
[Level of Development |
Developed 0.94 6.18 4.55 1.37 1982 min
Developing 1.86 15.30 154.76 0.00 1987 min
Notes:
min-max The first turning point is a local minimumdathe second turning point is a local maximum
max-min The first turning point is a local maximumdahe second turning point is a local minimum

The economic liberalisation process has been caedutirough two main stages,
especially in developing countries. The first ores lbeen mentioned earlier and
involves the implementation of a set of economiticges, which is in essence the
orthodoxy that dominated the 1980s and early 198Bs.second stage has emerged
since the late 1990s; it emphasises a set of smtiteal norms advocating principles
of governance based on efficiency and effectiverdshe modern state and is an
attempt to socialise and humanize the earlier wotatic elementé® It should be
added that under any circumstance, macroeconoabdist is considered an essential
requisite for the operation of markets and free ititglof capital.

On this basis, we explore if the growth-inequaligfationship can be affected or
influenced by the different policies and norms ilwed in the liberalisation process.
So as to represent the set of socio-political npthes analysis includes an aggregate
governance indicator, while the set of economicicpes is represented by trade
volume and FDI inflows. Fiscal discipline and mamronomic stability are
represented through inflatién.In this sense, we work out the average governance
indicator for the year 1996. The rate of growttboth trade volume and FDI and the
standard deviation of inflation are worked out otlee whole sample period. The
exercise is conducted for every group of countimetuded in the different patterns
captured in the time series analysis. Resultsllastrated in Table 6.

4 The original set of economic norms is also catleel Washington Consensus or First Generation
Reforms, see Williamson (1990) and Ortiz (2003)e Bet of socio-political norms, often also called
the Post Washington Consensus or Second Genefagforms focuses on issues of civil society
participation, social capital formation, capacityilting, safety nets, transparency and accountgbili
institution building, among others). For furthesaission see Higgott (2000).

% The aggregate governance indicator is obtained fiee World Bank website. It is the average of six
indicators measuring the following dimensions ofvgmance: voice and accountability, political
stability and absence of violence, government &ffeness, regulatory quality, rule of law, and coht

of corruption. Its score lies between -3.0 andvdt@ higher score corresponding to better goveraanc
Trade volume is the sum of exports and importsarfdg and services measured as a share of GDP,
inflation reflects the annual percentage of changmnsumer prices, the source is World Bank (2002)
FDI inflow is measured as a percentage of GDP angbtained from UNCTAD (2003) and World
Bank (2002)
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We notice that those countries which have achielesieasing inequality by the late
1990s (the min-max trend), present a higher govemandicator compared to the rest
of countries. Their corresponding governance irtdices 1.27, whereas it is 0.50 for
those countries that have experienced a continupusard trend, and 0.54 and 0.88
for those countries that have shown max-min andnharg-U patterns respectively.

Furthermore, macroeconomic stability and the intgnef market openness are
factors that also seem to matter. In fact, cousittiat peak inequality by the late
1990s present a lower standard deviation of imffa@nd lower rates of growth in

terms of trade volume and FDI over the sample andeiation to the rest of the

countries. This finding suggests that those coastihich have kept a relatively
unstable economy and have increased or liberatiseld and FDI more abruptly are
less likely to reverse increasing inequality by léte 1990s.

Our results suggest that a period of rising inatyu@ likely to reverse over the long-

run as some of the countries that capture the mimrturning point in early years

have started to improve income distribution in recgears. In this sense, previous
works have claimed that in the short-run incomérithigtion may widen on account of

greater market competition; nevertheless, overdhg-run market forces will react

and the levels of inequality may began to lessetz@erald 1996, 32; Jacobsen and
Giles 1998, 419-20). However, time is not the ofdgtor affecting this process,

because macroeconomic stability, a good level ekgmance and gradual expansion
of openness are also factors that seem to corgritiureverse inequality over the
lung-run. In this respect Angeles-Castro (2005wghthat those countries which are
associated with a high governance indicator andeerstable economy are likely to
mitigate the adverse effect that FDI might caustane likely to obtain some benefits
from trade in terms of income distribution; in c@st, those countries which exhibit
low governance and macroeconomic inefficiency do bemefit from trade and the

effect of FDI can be worse.

7) Concluding remarks.

By using long time series, Morrison (2000) explorée evolution of income
distribution over two centuries in seven Westermoggan countries, where data are
availablé®. The study contends that significant shifts in ititer-personal inequality
of earnings or income are associated with majontsvsuch as social, political and
economic shocks inasmuch as these events affetiaiage in the distribution of
production factors or wealth or inasmuch as thegu@e direct government
intervention affecting income distribution.

With the above in mind, it is possible to considee global transformation of
economic and political conditions, favouring thepamsion of market-oriented
strategies since the early 1980s, as a major elkahhas changed the distribution of
production factors, the distribution of wealth awntually can lead to changes in the
distribution of income. Changes in the distributi@hproduction factors and wealth
can be explained by the privatisation of state alveeaterprises in a number of
countries, the recent explosion in cross-bordergerar and acquisitions and cross-

%5 The information for this study reaches as far biackme as possible, to include distributions from
the stages of industrialisation, and it is mosthtained from fiscal sources. The seven countries
included are Denmark, Norway, Sweden, Finland, didhds, France, and German States and
Germany.
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border production networks, and in general the esuf international investment
flows that has been facilitated by virtually allurries through changes in their
regulatory environmeft Furthermore, changes in the distribution of inecpan be
driven by fiscal and labour reforms that have aquanied market-oriented policies or
by the transformation of the international divisiohlabour as a result of the global
openness of trade, which unambiguously affects wif€grentials.

The panel data analysis captures an ordinary Ueshagpttern, in which inequality
first decreases, reaches a trough and then incrgagefurther economic growth over
the sample, while the time-series approach confitras the minimum turning point
occurs during the 1980s for the majority of the rdoes. If the 1980s were
characterised by the ascendancy of neoliberal jdmatsis also a decade in which
many countries start a period of rising inequalitygre are good reasons to believe
that the process of economic liberalisation is gomavent that has affected the
distribution of income on a global scale.

Morrison also contends that the length of the éffgic major shocks on income
distribution is not permanent and lasts accordinthé characteristic of the event. For
example government intervention or shocks whickafincome distribution directly
have only short-run effects, whereas a change wltlvaistribution will influence
income distribution over several decades. The oo economic liberalisation is
therefore likely to have long run effects becaussket-oriented reforms have not
only influenced directly the distribution of incombut is evident that have also
affected the distribution of wealth. Neverthelesg have illustrated that good
governance and moderate expansion of trade andaRbDfactors that can help to
reverse a period of increasing inequality.

The theoretical foundations supporting market Blism provide elements to expect a
negative relationship between inequality and growbwever, our results undermine
this view, as we have shown that inequality termlsntrease over the period of
economic liberalisation, and theses conclusiongrakeeping with previous studies.
However, there is some evidence that inequalityhtigverse in the long-run and this
finding is in keeping with the neoliberal perspeeti

%" In this respect, the UN points out that bilaténalestment treaties has risen from 181 at the énd o
1980 to 1,856 at the end of 1999 and at the rebmma interregional levels an increasing number of
agreements are also helping to create an investamgritonment more conducive to international
investment flows (UN-World Investment Report 208Y).
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