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Abstract: This paper studies the changes in inequality amgeny in the period
1999-2005 in Bolivia through the analysis of themfes in the labour market. A
decomposition method based on micro-simulationrtiegles was applied. The de-
composition works with an income generation modé¢ha household level, which
IS a set of equations for the individual earningd #or the labour supply and occu-
pational choices for each member of the househdEldecomposed the observed
change in inequality into four componenisa shift in the income distribution re-
lated to a change in employment rates and the slodngage and non-wage labour
among the employed populatigpagticipation effecy; ii) a shift related to changes
in the remuneration of observed characteristichhefemployed populatiorpfice
effec); iii) a shift related to a change in the distributibreiwor terms of estimated
earnings functionsefror term effegt andiv) a residual change in inequality not
captured by the first three simulated changesérintbome distribution. According
to our results the increase in inequality of 3 iof the Gini coefficient, was ex-
plained by approximately 1 point for the participat price and error term effects
and 2 points for the residual change. The incr@agbe unemployment rate, the
shift in the participation of the non wage earnéhms, rise in wages and the more
unequal distribution of unobserved productive tedeteteriorated the income dis-
tribution in this period in Bolivia. Regarding tip@verty incidence, the observed
variation was a reduction by 3 points explainedniyaby the residual change. The
low magnitude of the simulated effects as deterntsaf the decline in poverty in
those years can be explained by the rising paaticip of the non labour incomes
in the total household income.



1. Introduction

During the period 1999 to 2005 Bolivia sufferedesrmnomic, political and social
crisis which affected its development and econogmmwth. Between 1999 and
2003, Bolivia registered a GDP per capita growthest than 1%. However, the
years 2004 and 2005 the economy presented positivels of recovering with
GDP per capita growth rates of 1.65% and 1.84%eas/ely. The social and po-
litical crisis of this period was reflected in ctest uncertainty at the political
level, which led to the change of five president§ive years and at least one event
of lethal political violence each year except 208@h a climax in 2003(Mosley,
2007).

The ex-president of the Central Bank of Boliviarddatonio Morales stressed as
one of the main causes for these conflicts, thg-tenm factor of inequality, and
the failure of the government’s short-term meastoeglieve it. In his words [...]
Bolivia’s external debt and the external aid aimadreducing poverty benefited
mainly the middle class. Even if improvements vaetgeved in the Human Devel-
opment Index and poverty fell, the distributionim@fome deteriorated, as it did
across the whole of Latin America. The deteriomatad income distribution in a
poor and supremely politicised country is perhapsoag the main causes of the
tragedy[...]" (Juan Antonio Morales, ‘Que le ha pasado aidaP’ Pulso: 14-20,
March 2003, page7, as cited by Mosley, 2007).

The income inequality in the country has alwaysnbe@roblem, but the combina-
tion of the slow (or in some years inexistent) exoit growth for the period 1999
— 2005 increased its relevance. The close rel@itvween poverty and inequality is
reflected in the high figures of the Gini coeffigieand the poverty inciderfce
which in 1999 registered values by 0.57 and 63%peetively. In 2005 notwith-
standing the improvements in the performance okett@omy the years 2004 and
2005, the Gini coefficient increased to 0.60, wher¢he poverty incidence de-
creased to 60%.

The reduction in poverty but the increases in irditgufor 1999-2005 lead us to
analyze what was behind of these changes. The sasalf the evolution of the
poverty and inequality during those years is thénnadbjective of the present pa-
per. In spite of the conflicts and the criticalusition of the economy in the first
years of this period, many structural changes fake in the country, particularly

1 A confrontation between the security forces arel divil society took place in October
2003. It followed the announcement of a generé@esin El Alto and La Paz by the COB
(Central Obrera Boliviana-Bolivian Confederation Bfade Unions) in protest against a
government plan to export natural gas. The armkéim blockade of the Senkata petro-
leum depot, on the south side of El Alto, by foore13 October, and this action escalated
into a more general insurrection across the whblel @lto in which, on 13 and 14 Octo-
ber, at least 59 people were killed. On 14 Octobw,vice-president, Carlos Mesa, de-
tached himself form the government in the lighthl# killings, and when, on the 17 Octo-
ber, President Sanchez Lozada left the countryaMess sworn in as interim president. His
21-month administration ended also with generétesinitiated in El Alto, in June 2005.

% The Gini coefficient varies between 0 and 1. hisideal situation in which all the indi-
viduals or households have the same income, aegrésents the value when incomes are
concentrated on few individuals or households.

The poverty incidence measure the proportion oividdals whose income is lower than
the poverty line, for further details about these athers measures of inequality and pov-
erty see Appendix 1.



in the labour market. At the end of 2005, the unegmpent rate has declined and
the level of wages has increased. How have theaegels affected the levels of
inequality and poverty? The approach followed i plaper focuses on the analysis
of the impact of changes in the labour market endistribution of earnings and
per capita income, using a micro-simulation modelécompose observed shifts in
these distributions over time.

The centre of attention of the study is the laboaome, taking into account that
this represents the approximately 80% of the to@dme of the household. Fur-
thermore, Fields (et al., 1997) mentioned thatl#fveur income has a direct rela-
tion with the productivity. Therefore variationslabour income have implications
on the aggregate productivity and in the long rapacity of economic growth.

In order to understand the changes in the distabubf individual earnings and
household income registered in the period 1999-2@@5will apply a regression-
based decomposition technique involving counteuntzsicsimulations to household
survey data. The decomposition works with an incageaeration model at the
household level, which is a set of equations feritidividual earnings and for the
labour supply and occupational choices for each begraf the household. We will
decompose the observed change in inequality intodomponents) a shift in the
income distribution related to a change in emplaytmates and the shares of wage
and non-wage labour among the employed populaparti¢ipation effect i) a
shift related to changes in the remuneration okolesd characteristics of the em-
ployed populationgdrice effec}; iii) a shift related to a change in the distribution o
error terms of estimated earnings functioegdr term effegt andiv) a residual
change in inequality not captured by the first ¢hsgmulated changes in the income
distribution (Bourguignon et al, 2001). In the fa@wure it is common to interpret
the change in the distribution of error terms &sdhange over time in the distribu-
tion of unobserved productive talents of the indiidls (see Juhn, Murphy and
Pierce, 1993). The analysis of these effects Wilnaus to identify the main chan-
nels and mechanisms through which income distobutias been affected.

This micro-simulation process consists of the satiah of counterfactual distribu-
tions by changing one aspect at a time and holdihthe other aspects constant.
The methodology follows the guidelines of similandies; Ferreira and Paes de
Barros (2005), Bourguignon (et al., 2001), De J¢2@01) and Grimm (2001)
among others.

The absence of panel data, made us choose a mithppd@msed on cross section
data. The analysis is based on three householdysifar the years 1999, 2002 and
2005. The micro-simulation technique was selectetthe tool of analysis consider-
ing its relevance for this kind of studies, espiécito identify the microeconomic
factors underlying changes in income inequality.

The paper is organized as follows. The next seqir@sents the literature review.
Section 3 explains some facts about the incomeilalision and poverty in Bolivia
during the period of study. The methodological feavork is presented in section
4. In section 5 we describe the data. Section §emts the econometric estimation
of the individual earnings and the labour supply ascupational choice models,
besides the results of the decomposition of theséloold income distribution. Fi-
nally in section 7, summarizes and concludes.
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2. Literature Review

The most common microeconomic approach found iritieture for the study of

income distribution dynamics is based on decompositof changes in inequality
measures by population subgroups. The change ie scalar measure is decom-
posed into what is due to changes in the relatigamincome of various predeter-
mined groups of individuals or households, whatus to changes in their popula-
tion weights, and residually what is due to charigethe inequality within those

groups. When groups are defined by some charaiterisf the household or

household head, such as location, age, or schodhiegnethod identifies the con-
tribution of changes in those characteristics tangfes in poverty or inequality
(Bourguignon et al., 2005).

Bourguignon (et al., 2005) argue that this kindapproach has limitations. First,
the analysis does not include the full distributi®econd, the decomposition of
changes in inequality or poverty measures oftevelean unexplained residual of a
nonstsrivial magnitude. And third, the decompositiate not easily allow for con-
trols’.

Considering these limitations the literature prgg®oan alternative approach, which
seeks to address all of these shortcomings inrsdat@ompositions. This method-
ology is the counterfactual simulation of entiretdbutions on the basis of the dis-
aggregated information of the household surveys.

This approach was first applied by Almeida dos Reid Paes de Barros (1991) for
Brazil. They analyzed the relationship between ation and wage inequality us-
ing a methodology which combines decomposition vetmulation. They used
Theil’'s second measuteas a measure for inequality considering its demsabil-
ity. They showed that there are sharp differenoesdge inequality across metro-
politan areas. To identify whether these largeardi differences in inequality are
directly associated with differences in educatideaels or with differences in the
steepness of the wage education profiles some aiioné were conducted. The
results indicated that regional differences in digribution of education are not
able to explain much of the regional differencewage-inequality. Hence, the dif-
ferences in wage-inequality were shown to be isically associated with differ-
ences in the steepness of the wage-educationggofil

Juhn, Murphy, and Pierce (1993) use a techniguki®kind to study the determi-

nants of the increase in wage inequality in theté¢hStates during the 1970s and
1980s. They found that the trend toward increasadewinequality was apparent
within narrowly defined education and labour mar&eperience groups. Accord-

ing to them, much of the increase in wage inequdtt males was due to in-

creased returns to the components of skill othan §ears of schooling and years
of labour market experience.

% For instance is not possible to identify the @dhare attributable to each factor in a joint
decomposition of inequality changes by educatiacey and gender subgroups.

* The Theil-L like all decomposable measures, it banexpressed as a function of three
features of the joint distribution of education amdges: (i) the distribution of education,
(ii) the average wage by educational category,(aindhe degree of wage inequality within
each educational category.
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DiNardo, Fortin, and Lemieux (1996) elaborated miggarametric version of this
last approach. They analyzed the effects of irttital and labour market factors
on recent changes in the U.S. The effects of tfaaters were estimated by apply-
ing kernel density methods to appropriately weighdamples. The procedure ap-
plied by them provides a visually clear represémiabf where in the density of
wages these various factors exert the greatestcimphey concluded that labour
market institutions are as important as supply dechand considerations in ex-
plaining changes in the U.S. distribution of wafyesn 1979 to 1988.

In the same direction of this last group of studtee chosen methodology of de-
composition follows the guidelines of the methodyl@roposed by Juhn, Murphy
and Pierce (1993), which was subsequently furtkeeldped and applied particu-
larly by Bourguignon (et al., 2001), who studie@ timechanisms underlying the
apparent stability of the income distribution inwan. They applied a decomposi-
tion method based on micro-simulation techniquerolibh this decomposition
they isolated the respective changes ithe earning structurd) labour force par-
ticipation behaviour; andi) the socio-demographic structure of the population.
They found that the stability of the distributiam Taiwan appears as the result of
various structural forces which happened to oféseth other.

Ferreira and Paes de Barros (2005) used a sinpifanach for the study of the in-
crements in extreme poverty in urban Brazil in pleeiod 1976 — 1996. They ap-
plied a micro-simulation based decomposition metihmgly which endogenizes
labour incomes, individual occupational choices auldication decisions. They
proved that the distribution of incomes was beifigcéed, on the one hand, by a
decline in average returns to both education ambrégance, a negative ‘growth’
effect and immiserizing changes in the structur@afupations and labour force
participation (all of which tended to increase piyje and on the other hand by an
increase in educational endowments across thebdiitm, and a progressive re-
duction in dependency ratios (both of which tengedduce poverty).

De Jong (2001), in an application of this technjcgtadied the effects of changes
in participation, the structure of employment aetlirs to education and other
characteristics on income distribution and poverty Panama. He simulated

changes in income inequality if the remuneratiorapeters, labour supply and
occupational choices, and unobserved socio-dembigraparacteristics would be

different than those actually observed. He conduii@t the observed changes in
returns to education implied less inequality, barenpoverty. And that the returns
to experience have poverty-increasing effects.

Grimm (2001) applied the same methodology for tiuelys of the evolution of in-
come inequality in Cote d’lvoire in the 1990’s. Healyzed the simultaneous con-
tributions of four types of phenomena to the evolubf the income distribution: a
change in the remuneration rates of observed aothisenved earnings determi-
nants, a change in the occupational preferences, aahange in the socio-
demographic population structure. He conclude ith@tbidjan changes in the em-
ployment structure, a higher activity rate and adtdn employment in the private
wage sector, in connection with changes in thermstto observed earnings deter-
minants on the labour market led to less inequalityt poverty. But, these effects
were offset on the one hand by more heterogeneitynobserved earnings deter-
minants and by changes in the population structure.
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The methodology used in this paper belongs todtiesam of new decomposition
techniques. Indeed, it is similar to the one ajgpbg Bourguignon (et al., 2001),
Ferreira and Paes de Barros (2005), De Jong (200d)Grimm (2001). And, as
they did, we generalized the counterfactual sinmfatechniques from the single
earnings equation model to a system of multipldinear equations, which tries to
represent the mechanisms of household income gamerdhis system comprises
earnings equations and occupational-choice motlatsdescribe the occupational
decisions of the individuals (Bourguignon et aQ03).

As Bourguignon (et al., 2005) suggests the modesisnated in its reduced form,
in order to avoid the difficulties associated wjthint estimation of the occupa-
tional-choice models and earnings equation for eashsehold member.We
maintain some strong assumptions about the indeyeredof residuals. Therefore,
the estimation results are never interpreted asesponding to a structural model
and no causal inference is drawn. We interpretghemeter estimates generated
by these equations only as descriptions of conwitiaistributions, whose func-
tional forms we maintain hypotheses about. Yen) @véhis limited capacity, these
estimates help us to gain useful insights intordueire of differences across distri-
butions and about underlying forces behind thewletion over timé (Bourguig-
non et al., 2005 pp. 11).

One of the main differences between this decompasinethodology and others
such as the one applied by Jimenez (et al., 2@0ei specification of the equa-
tions which determines the labour supply, occupaliochoices and earnings,
whereas in the methodology applied by Jimenez |(e2801) the labour supply
and the occupational decisions are estimated thraugndom process. One of the
advantages of this last approach is that it allfmwsissessing the impact of changes
in a whole range of labour market parameters ilaied form or sequentially (Vos
and De Jong, 2003).

However, is important to mention that albeit botbthodologies the one applied
by Bourguignon (et al., 2001) and the one appligdilnenez (et al., 2001) allow
us to analyze changes in income inequality vissatwichanges in the labour mar-
ket, the approach proposed by Bourguignon (e28D]1) does explicitly take into
account labour market behaviour (Vos and De Jo@@3R In this paper we will
apply the approach proposed by Bourguignon (e2@d}).
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3. Basic facts about income distribution and poverty in Bo-
liviafrom 1999 to 2005: A brief review of theliteratureand
the data’

During the period 1999 to 2005 the population iriBa grew by 2.3% on average

each year. In 2005 the population was more eduaesitecan average of 8 years of
schooling. The percentage of the men and women lvghangs to the occupied

population registered a small reduction. The awetagour income has increased,
in 2002 and 2005 for both men and women, howewelirtbrements were higher

for the men than for the women.

Tablel

Bolivia: General Economic Indicators
Years 1999 2002 2005 1999-2002 2002-2005 1999-2005
Population* 8,233,029 8,823,743 9,427,219 2.3% 2.2% 2.3%
GDP (in constant 1990 Bolivianos-millions)* 21,809 , 233 25,936 2.2% 3.6% 5.9%
GDP per capita (in constant 1990 Bolivianos)* 2,649 ,64D 2,751 -0.1% 1.4% 0.6%
Years of schooling** 7.6 7.5 8.1 -0.1 0.6 0.5
Average years of education by age groups
15-30 9.3 8.9 9.8 -0.4 0.9 0.5
30-50 7.3 7.4 8.0 0.1 0.6 0.7
50-65 4.7 5.0 5.7 0.3 0.7 1.0
Employment rate as % of working age population
% Occupied Population*** 41.1 40.3 40.6 -0.8 0.3 -0.5
Men 52.8 51.8 52.0 -1.0 0.3 -0.7
Women 30.7 29.1 29.9 -1.6 0.8 -0.9
Average Real Income****
All Individuals 970.6 1,045.7 1,141.9 7.7% 9.2% 17.7%
Men 1,079.6 1,164.7 1,274.3 7.9% 9.4% 18.0%
Women 792.8 839.6 924.2 5.9% 10.1% 16.6%

Note: *Source: INE-average of the annual growtesat
** Corresponds to the population who ideslthan 15 years old.
*** \\e consider as an occupied at all indivéds who receive a positive income (wage earners
and non wage earners)
**xx Corresponds to the labour income of théngipal activity. The average incomes are in
2005 Bolivianos.

The first years of the period under study are attarized as years of low perform-
ance of the economy and especially as years odlsoanflicts and political insta-

bility. The economic situation was the result oteeral and internal factors. In
1999, Brazil's economic crisis affected the Boliviaconomy, the international
prices of raw materials have also decreased, anddhtraction in the economy led
to higher levels of inequality and poverty. Neveléss, in 2005 the economy
showed signs of recovery (see Table 1).

® For the analysis of this period we will consideneell a subdivision i.e. we will study the
changes between the periods 1999-2002, 2002-20d3hanchanges in the in the two ex-
tremes years of the period 1999 and 2005. Thisigisimh was introduced considering the
downward trend of the economy in the first yearshef sample 1999-2002 and the signals
of recovering in the economic performance in theque2002-2005 (actually it would be
better to work with the year 2003, taking into aauthat this year was also a year of crisis
but the household survey available for this yeawiscomparable with the others).
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In order to analyze the changes in the levels ekpy and inequality during the
period 1999 to 2005 some indices were calculatediftequality we have chosen
the well know Gini coefficient, the Theil Coefficie(E (1)), and the transformed
coefficient of variation (E (2)). These indices yice a useful range of sensitivities
to different parts of the distribution. E(1) is ra@ensitive to higher incomes, E(2)
is neutral and the Gini places greater weight addhe mean (FerreimndPaes de
Barros, 2005).

For poverty, the indices suggested by Foster, GreerThorbecke were estimated.
P (0) that is the headcount index, which measuvgsrpy incidence, P (1) which is
the poverty gap and P (2) that stands for the ppweverity indek

In Table 2 we can observe the evolution of the aet indices for the period
under study. The poverty and the inequality levelthe country have intensified
between the years 1999 and 2002. Even though Wesea very small decrease in
P (1) and P (2), in general the crisis in the cguduring these years affected the
income levels of the population rising the poventyl the income inequality.

Table2
Bolivia: Poverty and I nequality I ndices
Indices 1999 2002 2005 1999-2002 2002-2005 1999-2005
Gini Coeffcient 0.57 0.60 0.60 4.49% 0.03% 4.51%
Theil Coeffcient (E(1)) 0.61 0.71 0.72 16.13% 0.28% 16.46%
Transformed coefficient of variation (E(2)) 1.29 1.52 1.70 17.95% 11.84% 31.92%
Poverty incidence (P(0)) 0.63 0.64 0.60 2.21% -6.80% -4.74%
Poverty Gap (P(1)) 0.35 0.35 0.33 -0.65% -5.41% -6.03%
Poverty Severity (P(2)) 0.25 0.24 0.23 -2.69% -5.76% -8.29%

Source: Author’s elaboration based on householeysr

Analyzing the period 1999 to 2002, the inequality ahe poverty levels have in-
creased due the economic and social crisis. Acegrii UDAPE (2003), the low
growth rates and the external shocks that the eopneas suffering since 1999
deteriorated the social indicators. In 2002, thekmess of the economic activity
together with low occupation rates and low levelslabour income generated
higher levels of poverty, which contributed to thersening of the income distri-
bution.

The period 2002 and 2005, when the economy anddtial situation turned to be
more stable, the inequality levels remained alnooststant, but the poverty de-
creased probably as a result of the positive peitac&DP growth. Between 1999
and 2005, the Gini coefficient increased 3 perag@aoints, whereas the poverty
incidence decreased by 3 percentage points.

Our analysis will focus on the mentioned changeseaquality and poverty during
the periods 1999-2002, 2002-2005 and 1999-2005 tlemgossible explanations
for these changes. Even though the statisticadjgificance level of the observed
shifts in the poverty and inequality indices in soaofi these periods may be low.

® For a further explanation of the inequality anderty indices used in the paper, see Ap-
pendix 1.
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The high levels of inequality and poverty in Baéiviave been topics of many stud-
ies. Hernani (2002) studied the labour market, ggvend inequality in Bolivia for
the period 1997 to 2001. According to him the urggiistribution of human capi-
tal is one of the main determinants of the povartgt income inequality in Bolivia.
Furthermore, he stands that the main source ofrpoigethe low labour productiv-
ity, which is caused by low levels of educationthie rural areas, low quality of
education in the national level and the low quadityhe jobs offered by the labour
market.

Jimenez (et al., 2001) analyzed the effects oflittexalization over growth, em-
ployment, distribution and poverty. They decompasedchanges registered in the
income distribution and the poverty levels in tlegipd before and after the liber-
alization. The results of their simulations showibdt without liberalization, the
poverty incidence was almost the same, whereasxtieme poverty would have
been 1 point higher, the same happened with therpogap. Regarding the levels
of income labour inequality these would have besvel by 3 or 6 points without
the process of liberalization. The household incaneguality also would have
been lower in around 2 or 7 points.

Fields (et al., 1997) applied a methodology of adegosition based on regressions
which their coefficients had been used in ordecdtrulate the relative contribu-

tions to the factorial inequality. The regressi@me common income generation
functions consistent with the theory of human @piVith the estimators, they

used the result obtained by Shorrocks (1980) toutatle the variance in both sides
of the equation and to decompose the variatiorhéir ttomponents, where each
component corresponds to the contribution of eackof in the observed inequal-
ity. According to their results the years of sclingldetermines between 70% and
80% of the income inequality. One year of incréaseducation is associated with
and increases in the income of around 10%.

On of the main differences between the methodolapglied by Fields (et al.,
1997) and the methodology proposed in the presmperpis that instead of calcu-
lating the contributions of the explanatory varesbin the income generation func-
tion, we decompose the changes in inequality ifeifit effects that are related to
changes in the occupational choices of the indalgluchanges in their wages and
changes in their unobserved productive talentsgdes®f a residual change.

Landa (2002) analyzed the labour income inequalitthe country through an ap-
plication of the model used by Juhn, Murphy andd@i€1993). He estimated the
labour incomes for the years 1989 and 1999, thesirhelated the income distribu-
tion which would have been observed in 1989 (199%) compared if the out-
comes had been the same as 1999 (1989). Finalbalbelated the contribution of
the changes in the returns, endowments and in tfeg &2rm of the observed
changes in the income distribution. Landa conclutted inequality mainly in-
creased because of the market returns of the edneidowments and the labour
experience of the individuals.

However, the methodology that Landa (2002) apgledis paper is based on the
changes related to the distribution of individuatréngs. The approach used in this
paper follows the recent techniques for the studh@income distribution dynam-
ics, which rather than limiting the analysis to thdividual earnings uses the dis-
tribution of welfare, proxied by the distributiof er capita household income.
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According to Bourguignon (et al., 2005) the undiedydeterminants of the income
household distribution are complex, because intiaddto the quantities and

prices of individual characteristics that determeeernings rates, household in-
comes depend also on participation and occupatiohaices, on demographic
trends, and non labour incomes. To work with theritiution of the household

income rather than only with the distribution ofr@ags is one of the advantages
of this methodology. In this way, we can decompasg change in the household
income into its principal sources.
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4. Methodology

The specification of the model is similar to thee@pplied by Ferreira and Paes de
Barros (2005) who studied inequality dynamics im#r during the years 1976-
1996 but takes into account the adjustments madaeblong (2001), who studied
the income distribution in Panama.

Total household income is given by:

@ Y, =S WL+ 7L+,
i=1 i=1

Wherew; is the total wage earnings of individualL" is a dummy variable that
takes the value 1 if individualis a wage earner (and O otherwisg)js the self-

employment profit of individual; L*®is a dummy that takes the value 1 if individ-
uali is self-employed (and O otherwise); angli¥ income from any other sources,
such as transfer or capital incomes. Equationg ot estimated econometrically,
because is the aggregation of the following equatid he first term of equation (1)
is composed by equations (2) and (3), the secamd ikethe aggregation of equa-
tions (2) and (4) and the last termy)¥s obtained directly from the household data
set.

For the labour force participation model, we asstima¢ labour supply decisions of
the members of the household are independent atheng The individuals can be
inactive or unemployed, or work as wage earnergsioorwage earners. The prob-
ability of belonging to one of these categories barestimated by a multinomial
logit model.

According to that specification, the probability loéing in state s ( = 0, w, se)
where0 means unemployed or inactiwg means wage earner aserefers to non-
wage earner, in the reduced form of the multinortaglt model of occupational
choice is given by equation (2):

eziys

eZiVs +zeziyj

j%£s
Where the explanatory variables differ for housdho¢ads and other household
members, by assumption, as follows.

(2 P°= where s,j=(0,w,se)

For household heads:
h _— . .
Zl - (Xip ’ n0—6’ n7—65’ r]>65)
For other members of the household:

h P . . LW
Z, _(Xi ’no—e’n7—e5’n>e5’|-1w1)
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Notice that this is a reduced form model of labsupply, in which own earnings
are replaced by the variables that determine them.

The vector X”is composed byX” = (s,exp.exp’,metrg; wheres denotes

years of schoolingexpis the variable for work experiericenetrois a dummy
variable for area of residence, which takes theievalf 1 for capital cities and 0
otherwise and a residual term that captures arngr atbterminant of earnings, in-
cluding any unobserved individual characteristics.,

The variable g, is the number of persons in the households whgeefalls be-
tween k and m. The number of an age group is ekgutie household member in
the sample for which participation and occupatiocladice is estimated, if the
member falls in that age group. The idea is thatighgation may be higher (or
lower) if there are for instance more children ygpemthan 7 years old in the
household.

The variable kw;, for the labour supply of other members of thedatwld, is the
earnings of the head of the household.

Thereby, equation (2) is the labour supply of tidiviidual and makes labour sup-
ply dependent on the characteristics of individuaimbers (s, exp, exp2), those of
the household (metrogk nyes and Bgs), and of a residual term which stands for
the unobserved determinants of labour supply andlibcation. This equation has
been calculated separately for men and women wéolder than 7 years dld

Considering that the error terms of the labour supguations are not observed for
individuals who were inactive or unemployed andythéso are not observed for
occupational choices, all these stochastic termst imel generated by drawing ran-
domly in the appropriate distribution conditionatipn the estimated residual vari-
ance and the occupational choice that is observed.

Once drawn, the error terms are held in constatitarsimulation of the impact of
changes in the behavioural parameters. For thatbé@dunals who in the simulation
become wage earners or non-wage earners alsorandezm is required to predict
their earnings. These error terms are drawn rangdoma normal distribution with
zero mean and variance of respectively the dididhwf residuals of the wage and
non-wage earnings equations. Observed earninggliiduals who in the simula-
tion are no longer working as wage earners or nageaearners are replaced by a
zero (De Jong, 2001)

Regarding the individual earnings function, thage earnergunction is given by:

" As we do not know the actual experience, we workiHd the potential experienceari-
able using the following transformatiomge — S — 6,based on the assumption that people
start their primary education at age 6.

% In Bolivia the working age population comprises ffopulation who is older than 7 years
old.

° For the detail of the methodology applied for #imulation of residuals for the multino-
mial logit model see Appendix 2.
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3) Inw =X7B" +¢&"
We estimated equation (3) separately for men andemo

Analogously, the earnings function for then-wage earnerss given as follows,
which is has also been estimated separately foremcand men:

(4) |n7T| = xiPﬁse_l_gise

Equations (3) and (4) are estimated by Ordinaryst 8guare (OLS). Equation (3)
is estimated for all employees, whether or not BezEchousehold. Equation (4) is
estimated for all self-employed individual, whetlemnot heads of households.

Taking into account that the errors terengre unlikely to be independent from the
exogenous variables, a sample selection bias ¢mmegrocedure might be used.
However, Ferreira and Paes de Barros (2005) afgaiethe standard Heckman
procedure for sample selection bias correctionireguas equally strong assump-
tions about the orthogonality between the errongeand the independent variables
(from the occupational choice multinomial logit twe) as the OLS estimation.

Thus, the assumptions required to validate OL$neston of equations (3) and (4)
are not more demanding than those required toatalithe results of the Heckman
procedure. We assume, therefore, that all errarsralependently distributed, and
do not correct for sample selection bias in th@iegs regressions.

4.1. Decomposition of Changes in the Income Digtrdn

As we mentioned before, we will apply the regresdased methodology, which
decomposes changes in income inequality into varimmponents, in order to un-
derstand the nature of income distribution dynamiks this methodology sug-
gests, we simulate counterfactual distributiongngfing the behaviour of markets
and households. Furthermore, we take into acctenetfect of each variation on
the distribution, keeping the rest of the varialdesstant.

Once we estimate equations (2), (3) and (4), we haw vectors of parameters for
each of the three years in our samplel (f1999, 2002, 2005}:5, from the earn-
ings functions for both wage earners and no wagaeea (including constant
termsa,), and y;, from the equation (2), which means that represtr@soccupa-
tional choice. In addition, from equation (1), wavh Yo, and Y.

Let X, ={X7,z"|0i Oh} and Q,, ={&",£%,&' [i Oh}. We can then write
the total income of household h at time t as fodow

5) Yy =HX o Yo Ques B Vi) h=1,.....m
Based on this representation, the distributionoefdehold incomes:

6) D, ={Y,. YooY, }
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Can be rewritten as:

(1) D= D[{xht’YOht’th}’ﬁt’yt]

Where {.} refers to the joint distribution of theresponding variables over the
whole population. In order to study the dynamicshefincome distribution, we are
interested in understanding the evolution pbizer time.

The proposed decomposition methodology consistestimating the effects of
changing one or more of the arguments of D[.] @nilBe decomposition applies to
those arguments which are exogenous to the housgheland the variance of the
various residual terms.

Changing the occupational situatiof) (ve have thearticipation effect

(8) Ly = DU Xy, Yor: Quhs Bir Vi) = DAX i Yor: Qs B 1)

This expression measures the contribution to tlezadlvchange in the distribution
D,. — D, of a change iy between t and t*, holding all else constant. Hifsct is
obtained by comparing the initial distribution eme t with the hypothetical distri-

bution obtained by simulating on the populationesteed at date t the occupational
preferences observed at date t*.

De Jong (2001) says “[...] that the participationeetfis an overall participation

effect, which includes any effect of changes in @agnd an autonomous effect.
This is because a reduced-form equation of labopplg and occupational choice
IS estimated, and not a structural model in whedolr supply is a function of

among others the wage rate”.

Changing the remuneration ratgy (ve have theprice effect which can be ex-
pressed as:

9) B = DI{ Xits Yores Queds Bees Vo] = DI Xiots Yor, Queds Bia V1]

This expression measures the contribution to tleeadvchange in the distribution
D,. — D, of a change i between t and t*, holding all else constant. Thieep
effect is obtained by comparing the initial distrtlon at timet and the hypothetical

distribution obtained by simulating on the popuatobserved at datehe remu-
neration structure observed at déte

Following the paper elaborated by De Jong (200&)c&an evaluate the price effect

after the occupational preferences have been meddifivus as to yield a combined
participation and price effect:

(10) LBtt* = D({xht’YOht’th}’ lgt*’yt*) - D({Xht’YOht’th}’ lBt’yt)

Changing the error terms of the earnings functigy we have theerror term
effect,which is the effect of a change in the unobsenfetacteristics in the earn-
ings equations:
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(11) Ett* = D[{ xht’YOht’th*}’ ﬁt’yt] - D[{ Xht’YOht’th}’ lBt’yt]

According to Juhn, Murphy and Pierce (1993) thieafis interpreted as the dis-
persion of the remuneration of unobserved prodadents (Bourguignon et al.,
2001).

Assuming that unobservable factors are orthoganabservable factors, it is pos-
sible to simulate the change in their distributtbrough rank-preserving transfor-
mations:

éit = Ft*_l o F, (git)

Where F () is the cumulative function of the distition. When this distribution is

assumed to be normal with zero mean, the preceédingformation becomes:
£ = % it

Ut
Where g, is the standard deviation of the distributioniraiett (Bourguignon et al.,

2005).

The combined participation, price and error terfectfis then written as:

(12) LBEy. =D Xu: Yon» Queds B Vi) = DA X Yo, Qs B V1)

Finally, theresidual changewhich is the variation do not captured by thes¢hr
previous effects will be estimated by:

(13) R, =D, -D, - L. ~B,. —E,.

A common problem with this methodology is the paépendency. The price ef-
fect and the participation effect are likely to dad on the reference population
that is used to evaluate them, unless populatiooe structure, and behavioural
parameters are close to each other, which in nfoteocases is unlikely due the
changes in the economy (Bourguignon et al., 200hg way to asses the robust-
ness of the results for each effect, as Bourguigeoal., 2001) and Grimm (2001)
suggest is to perform the simulation with differeambinations of base years. We
will perform six combinations with the three yeafsour sample 1999, 2002 and
2005.

In this paper we will present the components repriesl by equations (8), (9),
(10), (112), (12) and (13).

191n the present framework, this property meanscthanging the conditional income dis-
tribution from the one observedtiho that observed iti does not have the same effect on
the distribution when this is done with the distitibn of characteristics X observedtjras
when X is observed iti (Bourguignon et al., 2005).
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5. Description of the data

5.1. The Survey

The data were obtained from the household survéyseoyears 1999, 2002 and
2005 which were elaborated by the MECOVI ProgrédPrdgrama de Mejo-
ramiento de las Encuestas y Medicion sobre las @@mmkes de Vida”) The pur-
pose of this program is gathering information abihét living conditions of the
Bolivian society in order to generate poverty iadics and to formulate policies
and programs which contribute to the improvemerthefhousehold welfare con-
ditions.

As a part of this program each year, since the 880, household surveys are
carried out. The survey includes information akihet socio demographic charac-
teristics of the household, migration, wealth, edion, employment, non-wage
incomes, current expenses, housing and loans. Urlreys used in the present pa-
per were conducted in the last months of the y£a@9, 2002 and 2005 by the Na-
tional Statistics Institute of Bolivia (INE).

Before starting with the description of the da&d,Us mention some aspects which
were taken into account for the following analyg$tgrst, we consider just three
possible occupational categories; wage earners\wage earners and inactive or
unemployed; the analysis of the data will inclulis division. Second, in addition
to the classification by occupational category wilt take into account the differ-
ences between men and women. Third, we will onlgsier as an employee
(wage earner or non-wage earner) all individuals vdgistered a positive income.
Fourth, the labour income is defined as the incofthe principal activity. And
finally, the non labour income includes income fréine secondary activity and
other incomes such as transfers or rents.

Having in mind the decomposition method descrilvedeiction 4, in the following
section we will describe the data used for itsestion.

5.2. Changes in the socio-demographic charactsisti

Years of schooling

Between the years 1999 and 2002, the average péashooling for the wage
earners and the inactive or unemployed populatias teduced. According to
UDAPE (2003) in 2002 the average labour income lvagr than one year before,
especially among the poorest households. The laveerme affected the human
capital decreasing the rate of school attendarwas,Tthe school attendance rate in
2002 declined probably because of the lank of etonoesources and the neces-
sity to generate income through child labour. Meegpthe basic social services in
this specific year were affected by fiscal resimits.

In contrast, the non-wage earners registered memesyof education in 2002 than
in 1999, despite the negative context. This coddekplained by the fact that the

1 The information related to the survey was obtaifteth the “Documento Metodolégico
de la Encuesta a Hogares”-Programa MECOVI- Instithacional de Estadistica- Bolivia
and is explained in more detail in Appendix 3.
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non-wage earner activities usually do not implyeéixtimetables; hence for the
non-wage earner population is common to work andttaly at the same time.
However, in absolute terms they still present {gsars of schooling than the wage
earners.

Between the years 2002 and 2005, the averagedéeelucation has improved for

all the occupational categories, but particulady the women wage earners. The
positive recovering of the economy contributedrngpiovements in the school at-

tendance rate for this period, compensating tHarfdhe average years of school-
ing of the period 1999-2002.

Bolivia: Average years of scggglliﬁ;(population of 7 and above)
Years 1999 2002 2005 1999-2002 2002-2005 1999-2005
Total 6.6 6.6 7.1 0.0 0.6 0.5
Wage earners
All 104 9.9 10.6 -0.5 0.7 0.2
Men 10.2 9.8 10.4 -04 0.6 0.2
Women 10.8 10.1 11.0 -0.7 0.9 0.2
Non wage earners
All 5.7 6.1 6.5 0.4 0.4 0.8
Men 6.0 6.3 6.8 0.3 0.5 0.8
Women 5.2 5.8 6.0 0.7 0.1 0.8
Inactive/Unemployed
All 5.9 5.8 6.3 -0.1 0.5 0.5
Men 6.3 6.2 6.7 -0.1 0.5 0.4
Women 5.5 5.5 6.1 0.0 0.5 0.5

Source: Author’s calculations based on househatdeys.

Comparing the average levels of education of tle $899 and 2005, all occupa-
tional categories registered an upward trend. Nbghlyss, the average years of
schooling for the wage earners category grew leas the others. The sharpest
change in years of schooling was registered byntee and women non-wage
earner.

Finally, it is interesting to note positive trendthe level of education of the female

population, particularly for the women wage earmnens in the sample seems to be
more educated than the men.
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Experience

As we mentioned before we are working with the ptié experience, which is an
approximation of the real experience and is catedlas experience= age — years
of schooling — 6, where we assume that the indaligtarts his/her education at 6
years old.

Between the years 1999 and 2005, the variatioxperence was in general posi-
tive for all the occupational categories. Overalt wbserve that the non-wage
earner population registered higher levels of eéepee than the wage earner popu-
lation. This aspect is consistent with the agecstine of the population. The indi-

viduals who work as wage earners are younger theman-wage earners. The av-
erage age of the non-wage earners and wage easnarsund 43 years and 33
years old, respectively.

Table4

Bolivia: Potential Experience (in years) (Working age population)
Years 1999 2002 2005 1999-2002 2002-2005 1999-2005
Total 17.1 16.7 17.4 -0.4 0.7 0.4
Wage earners
All 16.9 17.0 17.3 0.1 0.3 0.4
Men 17.9 17.9 18.2 0.0 0.3 0.3
Women 14.9 15.3 15.6 0.4 0.3 0.7
Non wage earners
All 31.3 30.5 32.1 -0.8 1.6 0.8
Men 31.9 31.1 32.0 -0.7 0.9 0.1
Women 30.6 29.5 32.3 -1.1 2.8 1.7
Inactive/Unemployed
All 11.4 11.4 12.0 0.0 0.6 0.6
Men 5.9 5.1 6.8 -0.8 1.7 0.9
Women 15.1 15.1 15.4 0.0 0.3 0.3

Source: Author’s calculations based on househaleeys.
Area of Residence

The variablemetrothat is used in the regressions as a proxy foratba of resi-
dence of the individuals is a dummy variable whigkes the value 1 if the indi-
vidual resides in capital cities, such as La Pamh@bamba, Oruro, Potosi, Sucre,
Tarija, Pando, Beni, Santa Cruz and El Alto, akésathe value O if the individual
resides elsewhere.

According to our data between 1999 and 2005 theulaforce in the capital cities
has declined whereas the labour force in the reteocountry has increased. In
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2005, 62% of the wage earners were working in Hygtal cities and 38% in the
rest of the country, regarding the non-wage ear8®¥ were working in the capi-
tal cities and 61% in the rest of the country. Sughation could be explained due
to problems with the sample, such as changes inlésgn of the household sur-
veys.

Table5

Bolivia: Area of residence (in percentage)
Years 1999 2002 2005

Capital Rest of the  Capital Rest of the Capital  Rest of the

cities country cities country cities country

Total 52.56 47.44 49.09 50.91 44.79 55.21
Wage earners
All 72.99 27.01 67.21 32.79 61.79 38.21
Men 71.88 28.12 64.84 35.16 60.34 39.66
Women 75.18 24.82 71.69 28.31 64.55 35.45
Non wage earners
All 44.95 55.05 43.53 56.47 38.55 61.45
Men 35.61 64.39 32.63 67.37 31.02 68.98
Women 58.17 41.83 61.23 38.77 49.53 50.47
Inactive/unemployed
All 49.49 50.51 45.81 54.19 41.75 58.25
Men 53.19 46.81 48.96 51.04 43.25 56.75
Women 47.01 52.99 43.73 56.27 40.78 59.22

Source: Author’s calculations based on househaideys.

5.3. Changes in the participation and occupatiohaices

Between the years 1999 and 2002 there was a felleimccupied population who
was working as wage earners and non-wage earnamwsptefor the female wage
earners who improved their participation in 4.6%pArently, the participation of
the female non-wage earners in the labour forcetlhvasnost affected, decreasing
in around 11%.

With respect to the variation of the years 2002 20d5, signals of improving in
the wage earners participation were registeredeNlesless, the non-wage earner
participation was still decreasing excluding theéte non-wage earner participa-
tion which was recovering from the sharp fall o feriod 1999-2002. The inac-
tive and unemployment rate has declined in thisoderAccording to UDAPE
(2006) the improvements in the performance of labotensive activities contrib-
uted to stop the rise in the open unemployment iEte estimations made it by
UDAPE showed that the unemployment rate of the 885 was lower than the
registered rates in the previous years.

26



Taking into account the variations presented betwi399 and 2005, we observe
that the participation of the wage earners in tital temployed population rose,
especially among women. The opposite situationbseoved with the non-wage
earners who diminished their participation, for then in 7.2% and for the women
in 9.4%. The shift to wage employment instead efribn-wage employment in the
period 1999-2005 may be explained by the recovesinthe labour intensive ac-
tivities, which are in general wage earner actwiti

The inactive and unemployed category in Boliviapigncipally composes by
women. In 2005, 70% of the women who belongs towibeking age population
declared to be inactive or unemployed.

Table6

Balivia: Occupational category (in per centage)
Years 1999 2002 2005 1999-2002 2002-2005 1999-2005
Wage earners
All 17.6 17.7 18.7 0.6% 5.5% 6.1%
Men 23.9 23.5 25.2 -1.7% 7.5% 5.6%
Women 11.6 12.1 125 4.6% 3.3% 8.0%
Non wage earners
All 23.5 22.6 21.9 -4.0% -2.8% -6.7%
Men 28.9 28.3 26.8 -2.0% -5.3% -7.2%
Women 19.1 17.0 17.3 -11.2% 2.1% -9.4%
Inactive/Unemployed
All 58.9 59.7 59.4 1.4% -0.6% 0.9%
Men 48.1 48.2 48.0 0.4% -0.5% -0.2%
Women 69.3 70.9 70.1 2.3% -1.1% 1.2%

Source: Author’s calculations based oandetold surveys.

5.4. Changes in the income levels

Between 1999 and 2002, the levels of labour inconpeoved for both categories,

with exception of the women wage earners whose wagecased by 3.4%. None-
theless, the improvement in the labour income wghken for the wage earners

than for the non-wage earners, particularly if wenpare the 5.4% increase of the
men wage earners with the 1% increase of the mewwage earners.

In 2005, the growth in the labour income of the m@ayge earners in relation to the
year 2002 is significant, for both men and womeéh6% and 18.3%, respectively.
While for the wage earners there was a reducticdheérwages for the male wage
earner population, and an increase for the femabgevearner population.
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If we compare the level of wages between 1999 &b 2we can observe an al-
most zero growth rate in the labour income of ttagevearners, because the in-
crease in wages between 1999 and 2002 was offgalielneduction in wages be-

tween 2002 and 2005. In contrast, the non-wagecempresented positive growth

rate of wages, especially between 2002 and 200BeSwmossible explanations

which can make clear the large increment in thedalincome of the non-wage

earners could be the growth rates in average y#asshooling, the increased in

their potential experience, and the reduction andtpply of non-wage earners.
However, this large rise can also be explained lasurement problems in the
household surveys.

Table7

Bolivia: Average Labour Income (in 2005 Bolivianos)
Years 1999 2002 2005 1999-2002 2002-2005 1999-2005
Total Labor Income (ypi) 1,009 1,042 1,142 3.2% 9.6% 13.2%
Wage earners
Al 1,375 1,420 1,373 3.2% -3.3% -0.1%
Men 1,499 1,581 1,499 5.4% -5.2% 0.0%
Women 1,128 1,090 1,139 -3.4% 4.5% 0.9%
Non wage earners
Al 735 752 945 2.4% 25.6% 28.6%
Men 807 815 1,065 1.0% 30.6% 31.9%
Women 632 650 769 2.9% 18.3% 21.7%

Source: Author’s calculations based on househaieeys.
Note: The values of the labour income are adjuste®005 Bolivianos and are calculated in per
capita base.

Other aspect that is interesting to note, is thieminces in wages between men
and women, which still persist in 2005, in spitettod increase in women’s wages
in the last years and in the high levels of edocategistered for them in this pe-
riod. In 2005, the labour income of the women wageer represents the 76% of
the men’s income whereas for the women non-wageeearthis percentage is

around 72%. Nevertheless, in this estimation wenatetaking into account the

hours of work, therefore the results might be hiase

In Table 8 we present the composition of the hooiseper capita income. We can
see that the largest part of the total income iiméal by the labour income in the
three years of the sample. Thus, the labour inasrtiee main source of income for
the households. However, it presents a downwandl fnehereas the other incomes
are increasing in the time. It seems that, theamgilon for this reduction in the

participation of the labour income and the raiséh participation of the other in-

comes in the total income is due the new sourcescaime that the households
found in order to overcome the deterioration in ldtour market the years of the
economic crisis. This new sources are probablyttenges from abroad and other
kind of transfers.
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Table 8 Bolivia: Composition of the household income (in per centage)
Years 1999 2002 2005

Total per capita income 100.0% 100.0% 100.0%

Labor income 82.9% 79.2% 78.4%

Other incomes 17.1% 20.8% 21.6%

Note: The labour income is the income generatethbyprincipal activity of the individual,
includes wage earners and non-wage earners. @itmmnes include the income of the secon-
dary activity and other incomes such as transfergs, subsidies and so on.

Source: Author’s calculations based on houskhoiveys.
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6. The Results

This section is divided in two subsections. In fingt one we will describe the re-
sults of the estimation of the individual earnirigactions and the labour supply
and occupational choice model. In the second stibgeeve present the results of
the simulations for the decomposition techniqudarpd in section 4.

6.1. Estimation of the Equations

6.1.1. Individual Earnings Functions

In order to estimate equations (3) and (4) we adpOLS, and the coefficients of
the regressions are presented in Table 9, thel détdie results is in Appendix 4.
All the variables have the expected signs; thealdebyears of schooling, experi-

enceandmetroare positive in all the cases and the varigxeerience squareid
negative?.

Studying the dynamics of the returns of educatreacan observe than this coeffi-
cient have been increasing for the male populatiad,it was in general higher for

the non-wage earners than for the wage earnerse¥owin 2005, the returns of

schooling of the non wage earners population dedland have became lower than
those of the wage earners. This change may beieggdlay the boost in the labour

intensive activities which are in general carriedl lny the wage earners.

Table9
Coefficients of the equations (3) and (4) individual earningsfunctions
Men Women

Years 1999 2002 2005 1999 2002 2005
Wage earner

s 0.0788 0.0804 0.0980 0.1079 0.0927 0.1087
ex 0.0583 0.0604 0.0524 0.0267 0.0430 0.0307
ex2 -0.0008 -0.0009  -0.0007 -0.0002 -0.0006 -0.0002
metro 0.0867 0.1543 0.0928 0.4087 0.2819 0.2224
_cons 5.4567 5.3961 5.2215 4.7746 5.0527 4.9355
Sample size 1179 2276 1603 610 1162 820
R-squared 0.2935 0.2742 0.3514 0.3758 0.3315 0.4045
Non wage earners

s 0.0829 0.0995 0.0936 0.1206 0.0784 0.1034
ex 0.0416 0.0346 0.0378 0.0600 0.0505 0.0611
ex2 -0.0006 -0.0005  -0.0006 -0.0008 -0.0006 -0.0008
metro 0.9283 0.7748 0.6159 0.3930 0.4640 0.3413
_cons 45757 4.4305 4.9207 3.9014 4.2530 4.0715
Sample size 1553 2915 1927 958 1687 1178
R-squared 0.3164 0.2199 0.2654 0.2152 0.1317 0.1988

Source: Author’s calculations based on househatdeys

2 Furthermore, all the variables are statisticalynsicant at the 1% level in almost all

regressions. With the exception of the variabletrothat in the regressions of men wage
earners for 1999 is not statistically significantan the regression for 2005 has a signifi-
cance level of 10%. The variabdgperience squarefbr women wage earners regressions

is not statistically significant for the year 1988d has a significance level of 10% in the
regression for 2005.
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Other interesting aspect, of the results of theaggions, is the returns of schooling
of the women, which are higher than the men (exfmpthe non wage earners in
2002), albeit the mean monthly earnings for men fagher than for women.
Dougherty (2003) suggests that the better edudatadvoman, the more able and
willing she is to look for better jobs. Besides general women choose to work in
sectors where education is relatively highly valded

The coefficient of the variablmetro,which takes the value 1 if the individual lives
in the capital cities and O otherwise, registeesrtiost significant changes in terms
of magnitude in the years of the sample. In 19989v&in one of the capital cities
implied a high probability to have better wages2005 this probability has de-
creased, especially for the non-wage earner papalat

6.1.2. Labour Supply and Occupational Choice Models

In order to obtain the results of the labour sugpig occupational choice models,
we estimated equation (2) through a multinomiaitlogpdel, which was calculated
separately for men and woméousehold header other members of the house-
hold. The results of the marginal effects are preseintebable 10 and they were
calculated as the effects of other choices verkbsing inactive or unemployé&t

Table 10
Marginal effects of the multinomial logit estimations
of participation and occupational choice models

Head Spouse/Other members
Men Women Men Women

Years 1999 2002 2005 1999 2002 2005 1999 2002 2005 1999 2002 2005
‘Wage earner

s 0.0236 0.0136 0.0156 0.0068 0.0084 0.0161 0.0131 0.0163 0.0154 0.0121 0.0113 0.0128
ex -0.0015 -0.0066 0.0046 -0.0043 0.0071 0.0026 0.0227 0.0212 0.0235 0.0059 0.0068 0.0057
ex2 -0.0001 0.0000 -0.0002 0.0000 -0.0002 -0.0001 -0.0004 -0.0004 -0.0005 -0.0001 -0.0001 -0.0001
metro 0.1532 0.1861 0.1623 -0.0224 -0.0320 0.0375 0.0864 0.0388 0.0442 0.0116 0.0236 0.0105
n_0106 0.0167 0.0057 0.0102 -0.0394 -0.0103 0.0029 0.0177 0.0092 0.0147 -0.0043 -0.0033 -0.0021
n_0764 0.0219 -0.0010 0.0007 -0.0032 -0.0051 0.0031 0.0033 -0.0018 0.0034 0.0011 0.0001 0.0019
n_6598 -0.0386 -0.0729 -0.0578 0.0661 -0.0507 -0.0382 -0.0153 -0.0167 -0.0174 0.0068 -0.0012 -0.0042
y_hh 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
_cons -0.2532 -0.0420 -0.1591 0.0653 -0.0639 -0.1777 -0.3725 -0.3469 -0.3634 -0.2157 -0.2374 -0.2514
Non wage earners

s -0.0293 -0.0188 -0.0242 -0.0287 -0.0298 -0.0265 0.0043 0.0052 0.0034 0.0031 0.0051 0.0048
ex 0.0047 0.0106 0.0020 0.0171 0.0109 0.0167 0.0081 0.0086 0.0063 0.0159 0.0142 0.0127
ex2 0.0000 -0.0001 0.0001 -0.0003 -0.0002 -0.0002 -0.0001 -0.0001 -0.0001 -0.0002 -0.0002 -0.0002
metro -0.2471 -0.2707 -0.2325 -0.1749 -0.0428 -0.1850 0.0114 0.0048 -0.0002 0.0877 0.0714 0.0454
n_0106 0.0079 0.0024 0.0084 0.0078 -0.0210 -0.0214 0.0058 0.0044 0.0033 0.0044 0.0024 0.0069
n_0764 -0.0179 0.0008 -0.0056 -0.0185 0.0014 -0.0264 -0.0006 -0.0014 -0.0021 -0.0055 -0.0065 -0.0042
n_6598 0.0303 0.0723 0.0611 0.0993 0.1512 -0.0426 -0.0017 -0.0005 -0.0046 -0.0069 -0.0080 -0.0244
y_hh 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
_cons 0.4508 0.2295 0.3696 0.3456 0.2511 0.2810 -0.1332 -0.1549 -0.0926 -0.3514 -0.3141 -0.2956

Source: Author’s calculations based on househatdeys

As De Jong (2001) comments “[...] the interpretatddrihe estimated coefficients
of the multinomial logit model is not as straigti@rd as in the case of the earn-
ings equations. This is because the magnitude gmmj of a coefficient indicate

13 The study elaborated by Dougherty (2003) was baseddousehold surveys of USA, it
would be interesting to test if the same hypotheais apply for the Bolivian context in
further studies

* The results of the multinomial logit model andoallse detail of the results of the mar-
ginal effects can be found in Appendix 5.
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how the relative probabilities change as a redudt wnit change in a variable. The
marginal effect of a change in a variable on trabpbility that a particular alterna-
tive is selected not only depends on the valuenefdoefficient for that variable,
but also on that probability itself and the weighteean value of the coefficient for
each possible alternative. The weights are theigisetl probabilities of selecting
one of the possible alternatives. Since the prditiabiare a function of the values
of all coefficients, the marginal effect thus atspends in this way on the value of
the coefficient in question. The sign of a margiefé&ct can be different from that
of the coefficient”.

Interpreting the results of the marginal effectsatserve that in general an addi-
tional year of schooling increases the probabilitype employed except for the
head of the householtbn-wage earner (men and women).

The additional years of potential experience seentsave a positive effect over
the probability to work in almost all of the regsams (except for the year 1999 for
men and womemead of the householand the year 2002 for mdread of the
householdwhere the effect was negative). In this sensejtbre potential experi-
ence a person has, the more likely it is that #esgn is employed. Even though
the marginal increase in this probability is lesthvevery additional year of ex-
perience aspect that is reflected in the negaigres experience squared.

For the non-wage earndnsad of the householiiing in capital cities decline the
probability to work, whereas father members of the househwldge earners and
non-wage earners to live in one of the capitaksitincreases the probability to
work.

The probability to work, for mehead of the householdr men who arether
members of the househdhitreases if there are relatively more other membe
the household between 1 and 6 years old. With cedspavomenother member of
the householdthe number of members between 1 and 6 yearsngblied less
probability to work for the women wage earners. €ffect is opposite for women
non-wage earners. Finally, the wage of blead of the householg_hh) has none
effect over the probability to work father members of the household

6.2. Simulation

Once we have already estimated the earnings egadtio wage earners (equation
3) and non-wage earners (equation 4) and the ymatiocns and occupational
choice models for household heads and other menathéhe household (equation
2) we can carry out the decomposition procedurerdesi in equation 8, 9, 10, 11,
12 and 1%.

These simulations, as discussed above, are cawiddr the entire distribution (as
in equations 6 and 7). However, the results arensanzed below in Tables 11 and
12. Table 11 shows the decomposition of the chamgiee income distribution of
individual earnings in terms of the Gini coefficieffable 12, summarizes the re-
sults for the decomposition of the evolution of theome distribution and poverty
of household income and reports the results ingefrithe Gini Coefficient and of

> The STATA program needed to calculate the decoitippsnethodology explained in
section 4 was generously provided by Niek de Jsagervisor of this paper.
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the poverty incidence. The detail of the resultsmied with the simulation can be
found in the Appendix 6.

The estimated model, as we mentioned before, waslated in reduced form, in
order to avoid the difficulties associated withnfoestimation of the participation
and earnings equations for each household memberalg$ maintain strong as-
sumptions about the independence of residuals. éJenr results can not be inter-
preted as corresponding to a structural model.

The interpretation of the results is a descriptdrthe conditional distributions,
whose functional forms are resulted of the asswnptiexplained in section 4.
However, the estimates that we obtained help uanaterstand the underlying
forces behind the income distribution and the piyvéynamics.

6.2.1. Decomposition of the Change in the Incongribiution
of Individual Earnings

For the decomposition of the observed differencthanincome distribution of in-
dividual earnings, we estimated different simulagiavith different base years for
the periods 1999-2002, 2002-2005 and 1999-2006rder to compare the results
and to reduce the issue of path dependency, mewtionsection 4. The summary
of the results obtained are described in the fathgviablé®.

Table 11
Decomposition of the evolution of theinequality of individual earnings
(in terms of the Gini Coefficient)

Period 1999-2002 Period 2002-2005 Period 1999-2005
base year base year base year base year base year base year

199¢ 200z 200z 200t 199¢ 200¢
Observed values: 0.5628  0.5739 0.5713 0.5716 0.5604  0.5716
Observed difference: 0.0111 -0.0111 0.0002  -0.0002 0.0110.0111
Simulated differences:
Participation effect 0.0015 0.0062 0.0048 0.0037 0.0071 0.0067
Price effect 0.0000  0.0055 0.0048  -0.0068 -0.0011  -0.0001
Error term effect 0.0169 -0.0147 -0.0226 0.0288 -0.0057  0.0045
Participation effect and price effect 0.0015  0.0120 0.0101  -0.0024 0.0052  0.0073
Participation, price and error term effect 0.0167 -0.0042 -0.0163 0.0242 0.0011  0.0119
Residual Change -0.0056 -0.0069 0.0166  -0.0244 0.0100 -0.0231

Source: Author’s calculations based on househateeys

The income inequality rose between 1999 and 2002gnint in terms of the Gini
coefficient. According to our results this incremharas the result of the changes in
the labour occupational choices and in improvemantke distribution of the un-
observed productive talents. The three effectstiegeexplained the deterioration

8 We also estimated the decomposition of the chamtfee distribution of wage earners
and non-wage earners separately, the results ctrubé in Appendix 6.
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in inequality by around 2 points in the Gini coeiint, which was compensated by
approximately 1 point in the residual change. la fimulation using 2002 as a
base year, we obtained different results in terhmeagnitude of the effects. How-
ever the direction of the effects is almost theesamall of the cases (except for the
participation effect), for instance tiparticipation, price and error term effetak-
ings as a base 1999 implied a increase of ineguajitaround 2 points whereas
taking as a base year 2002 we obtained a increasequality of less than 1 point.

For the period 2002-2005 the inequality of thevidlial earnings remained almost
unchanged, the direction of the participation dffestill unclear also in this period
(taking as a base year 2002 inequality increasetaking as a base year 2005 ine-
quality decreases). The size of the error termceffealso relevant; it seems that
between those years there was more equal distiibofi the unobserved produc-
tive talents.

Finally, considering the whole period the obserdéterence was 1 point of in-
crease in inequality in terms of the Gini coeffitieApparently the reduction in the
unemployment rate, the shift of the participatidrih@ non-wage earners, the im-
provements in wages and the better distributiomraibserved talents tended to
offset each other. The participation, price andreterm effect are explaining just a
marginal part of the change in the individual eagsidistribution, whereas the re-
sidual change explained the increase in inequiayity point.

6.2.2. Decomposition of the Evolution of the IncoBistribution
and Poverty of the Household Income

In table 12 we present the results of the decortipnsdf evolution of the income

distribution and poverty in terms of the Gini cogfnt and poverty incidence, the
results for the rest of the indices consideredhm paper are in Appendix 6. We
also performed different combinations for this daposition, however in the table
12 we only present the results of the simulatianstlie period 1999-2002, 2002-
2005 and 1999-2005 taking as base years 1999,8i02999, respectively

Table 12
Decomposition of the evolution of theinequality and poverty of
household income

Period 1999-2002 Period 2002-2005 Period 1999-2005
Year Gini querty Year  Gini querty Year Gini querty
Incidence Incidence Incidence
Observed values: 1999 0.5696  0.6295 1999 0.5912 0.6434 9 10%669  0.6295

2002 0.5952 0.6434 2002 0.5953 0.5997 2002 0.5953 0.5997

Observed difference: 0.0256 0.0139 0.0041 -0.0437 0.0286.0298

Simulated differences:

Participation effect 0.0071  0.0068 -0.0066 0.0009 0.0113  0.0082
Price effect 0.0033  -0.0041 -0.0052  -0.0215 -0.0020  -0.0111
Error term effect 0.0076  -0.0085 -0.0107 0.0122 -0.0052  -0.0027
Participation effect and price effect 0.0098 0.0037 -0.0076  -0.0153 0.0092 0.0001
Participation, price and error term effect 0.0162 -0.0076 -0.0213  -0.0018 0.0055 -0.0008
Residual Change 0.0093  0.0215 0.0254  -0.0420 0.0229  -0.0290

Source: Author’s calculations based on househaleeys
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Participation effect

1999-2002:The patrticipation effect explained around 1 poiiiihcrease in poverty
and inequality. Therefore, the increase in the yleyment rate in this period
worsened the income distribution.

2002-2005:This effect had a small impact over the inequadityl poverty indices
and had also opposite directions. In some way itried to the reduction of ine-
quality but affected poverty. During this perio@ thnemployment rate was recov-
ering but apparently it was not enough to genesasegnificant change in the in-
come distribution and in the welfare of the house$o

1999-2005:For the whole period the participation effect xplaining around 1
point of the increase in inequality and poverty pAgently, the unemployment rate
was a factor which affected the poverty and therme distribution in the country.

Price effect

1999-2002:n this period the total labour income registeresivall increase. Over
inequality and poverty this change had differef¢a$ of low magnitude. Indeed,
the price effect was contributing to higher leveldnequality but lower levels of
poverty.

2002-2005:The labour income in this period has improved mterably in relation
to the previous period but mainly for the non wageners. The price effect is ex-
plaining the improvement of less than 1 point & thcome distribution and the
reduction in poverty in around 2 points. The changewages registered in this
period contributed to reduce poverty but not incdmeguality, which stayed al-
most unaffected.

1999-2005:The improvement in wages for the non wage eanvbosrepresent the
largest part of the labour force helped to reduegiiality and poverty. The price
effect contributed for a better income distributibt the magnitude of this effect
was rather small. For the poverty instead thiscétfielped the poverty reduction in
1 point.

Error Term Effect

1999-2002:The changes in the distribution of unobserved prtde talents in this
period implied an increase in inequality by arodnpoint and a reduction in pov-
erty in as well approximately 1 point.

2002-2005:The error effect diminished inequality by 1 paamid increased poverty
by 1 point.

1999-2005:Considering the direction of this effect in botteyious periods, we
would expect zero impact for the whole period. Hegre the magnitude of the ef-
fects estimated separately for the subdivisionthefperiod 1999-2005, differ in a
small quantity to the value that we obtained indimeulation for the whole period.
Therefore, the error term explained in a very smmgnitude the reduction in pov-
erty and inequality.
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Participation Effect and Price Effect

1999-2002:Simulating both effects together the impact oneguality is 1

point more, here the price effect strengthenedpiduicipation effect for

more income inequality. Regarding poverty, the @rdfect offset the par-
ticipation effect, thus the increase in poverty eaese of both effects is
smaller than just taking the participation effelcing.

2002-2005:In this period the improvements in the unemployete and in

the level of wages, contributed to less inequalityg less poverty. The im-
pact of these two effects together is around 1ltdomthe reduction in ine-
quality and poverty.

1999-2005:The patrticipation and price effect increased ineanequality
by around 1 point (the impact would have been highia the period 2002-
2005 both effect would not being reducing ineqyali¥Vith respect to pov-
erty, both effects have an impact close to zero.

Participation, Priceand Error Term Effect

1999-2002:In this period all the effects together are exptag around 2
points of the increase in income inequality, thghler unemployment rates
and the unequal distribution of unobserved prodectalents deteriorated
the income distribution in Bolivia for this period@he contrary happened
with poverty, where the price effect and the eaffect were pressing on for
a reduction in poverty.

2002-2005:1t should be note that the levels of income indigudor this
period remained almost unchanged, even thoughhtiee estimated effects
were pushing for a decrease in terms of inequalitgt least 2 points. The
observed difference registered a reduction in gguvecidence in 4 points
in this period, from which not even 1 is explaingdthe simulation of the
three effects together. According to our results tifree estimated effects
were trying to reduce poverty in a very small magpte.

1999-2005:For the whole period the three effects explainediad 1 point
of increase in inequality and a little magnitudehad reduction in poverty.

Residual Change

1999-2002 The observed variation in terms of inequalitythis period was
around 3 points of increase in the Gini coefficiehexplained by the simu-
lated effects and 1 by the residual change. Foegipvthe observed differ-
ence was an increment of 1 point in the povertydigrece, which was ex-
plained by the residual change.
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2002-2005:The income inequality remained constant betweed? 28nd
2005. The simulated effects pushed for a reduatio? points, but the re-
sidual change explained an increase in inequalityife same 2 points. The
poverty incidence has reduced 4 points in thisgokerexplained mainly for
the residual change because the three estimattteténded to offset each
other.

1999-2005:The observed difference in terms of the Gini dogfht was an

increase of around 3 points, one of them explaimgdhe three simulated
effects and 2 by the residual change. For povediéence, the reduction in
3 points, observed in this period, is mainly expal by the residual change.

6.2.3. About the results of the simulations

Considering that the residual change, which isvéir@ation in inequality and pov-

erty not captured by the three simulated effectss vather large in the individual
earnings decomposition and in the decompositiomémsehold income, we tested
the degree of “explanation” of the applied model flee observed variations in
poverty and inequality in the period 1999-2005.

Taking into account the problem of path dependehayge already mentioned in
section 4, we analyzed this issue in our modelutjinodifferent exercises. We es-
timated different combinations of the base years;have simulated changes be-
tween the periods 1999-2002, taking as a basely@&# and then using 2002 as a
base year; for the periods 2002-2005 and 1999-200%rocedure was simifar
We present in Table 13 just the results for théoplet999-2005 for the decomposi-
tion of household income.
Table 13
Decomposition of the changesin inequality and poverty-
Different specification of the model

Different especifications: First specification (ex and ex2) Second specificafige and eage2)
Base year 1999 Base year 2005 Base year 1999 Base year 2005

Poverty Poverty Poverty Poverty
Indices Gini Incidence Gini Incidence Gini Incidence Gini Incidence
Observed difference: 0.0285 -0.0298 -0.0285 0.0298 6.0280.0298 -0.0285 0.0298
Simulated differences:
Participation effect 0.0113 0.0082 -0.0082 -0.0088 0.0182 0.0052 -0.0131 -0.013
Price effect -0.0020 -0.0111 0.0013 0.0128 -0.0004 -0.0098 -0.0010 0901
Error term effect -0.0052 -0.0027 0.0038 0.0011 -0.0049  -0.0036 0.0035 @.001
Participation effect and price effect 0.0092 0.0001 -0.0065 0.0046 0.0194  -0.0003 -0.0140 0.0049
Participation, price and error term effect 0.0055 -0.0008 -0.0028 0.0083 0.0168 -0.0023 -0.0101 g.007
Residual Change 0.0229  -0.0290 -0.0257 0.0215 0.0116  -0.0275 -0.0183 0.022

As a result of these estimations we observed tlatynestimates were different
according to the year that was chosen as a baseTyea means that in our estima-
tion the base year in which we calculated the &fetatter for the results. This is a
very common issue with this kind of decomposition.

" The results for this exercise are presented irppendix 6.
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However, the difference in the results was reldfiwenall in terms of magnitude,
and the direction of the effects was the same doepy and inequality in most of
the cases, in the results of the Table 13, jusp#ncipation effect and price effect
(estimated in a joint manner) for poverty incidepcesents different direction.

Moreover, we changed the specification of the modebstituting the variables
experience and experience squared by the variagkesnd age squared as Ferreira
and George Leitte (2002) did for the study abouicational expansion and income
distribution in Ceara. The results that we obtaiaeel presented in Appendix 7.
Nevertheless we also include in Table 13, the tedal the period 1999-2005 for
the Gini coefficient and poverty incidence.

Even though the magnitude of the effects is difieie most of the cases with this
new specification, the direction of the effectdhe same in a large part of the re-
sults. For instance, taking as a base year 199¢hétwo specifications, the par-
ticipation, price and error term effect togethes axplaining less than 1 point of
the observed variation in inequality with the fisgiecification, but with the second
specification the explained change for these effectess than 2 points in inequal-
ity. For poverty incidence in both specificatioretresidual change is explaining
around 3 points of the variation.

Furthermore, we calculated the relative changésrins of the observed difference
between the two years of each period under analy/bisse results can be found in
Appendix 8. We observed that the simulate effectsrelatively important for the
explanation of the observed difference in inequadihd poverty for some indica-
tors and for some periods, however the residuatgh@ seems to be as important
as these effects are (an in some cases even rnoedlaining these changes.

One possible justification for the large magnitwd¢he residual change in our re-
sults is the changes in the non labour income.oAlgh the labour income is still
the main source of income for the household, itdgpation in the total household
income has been diminishing through the last yahis;could be attributed to the
fact that other incomes such as remittances framndividuals who are working
abroad are becoming more relevant with the phenomefmigration.
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7. Conclusions

For the conclusions we will focus on the changegstered in the whole period

under analysis 1999-2005. In the section of desonpf the data we observed that
the labour market in this period presented impértdranges. The working age
population registered in average more years ofduty has more years of poten-
tial experience, and the level of wages has ineataamong other changes.

In the estimation of the individual earnings fuoatidraw our attention the higher
returns of education for women, despite the faat they tend to earn less than
men. It seems that the more educated women loobkdtier jobs and choose to
work in places where their education is valued.

Through the estimation of the labour supply andupational choice models, we
observe that additional years of schooling incredise probability to be employed,
except for thénead of the householtbn-wage earner, whose probability to be em-
ployed decreases with extra years of education.

In the decomposition of the individual earnings, f@end through our results that
the increase in 1 point in inequality was mainlplained by the residual change.
However, the price effect and the error term effeete pushing for a better distri-
bution; the participation effects offset this charamd deteriorated the income dis-
tribution.

About the decomposition of the household incomepating to the results of the
simulations, the 3 points of increase in the Gosfticient in the period 1999-2005
were explaining by approximately 1 point for theslated effects and 2 points for
the residual change. The increase in the unemployrage, the shift in the partici-
pation of the non wage earners, the rise in wagddlee more unequal distribution
of unobserved productive talents deteriorated niberne distribution in this period
in Bolivia.

Regarding the poverty incidence, the observed tianiavas 3 points explained
mainly by the residual change. The low magnitud¢hefsimulated effects as de-
terminants of the decline in poverty in those yeas be explained by the rising
participation of the non labour incomes in theltbt@usehold income. In 1999 the
non labour income was approximately 17% of thel iotome whereas at the year
2005, this represented the 22% of the total income.

The large values of the residual change in ourlteeted us to evaluate the degree
of explanation of the model for the changes in uadity and poverty in the period
under study. We found that our results are patteiégnt, and change if we choose
different base years for the estimation of theaffeHowever, this difference was
small in most of the cases.

Moreover, we also simulated a different specifmatof the model; changing the

variables experience and experience squared byattigbles age and age squared
in order to compare the results and observe hoseciwe one from the other. We
found that the results differed in magnitude in @imall the simulated effects, but

this difference is relatively small and the sigrigach effect are, in almost all the
cases, the same as the signs of the effects daldulath the previous specifica-

tion.
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Finally, adding up the simulated effects form tlegigpd 1999-2002 and the period
2002-2005, we would expect to obtain the same tesifiithe period 1999-2005.
However, the results are different in terms of niagie but the difference, as in
the previous exercises, was small. Therefore weccaiclude that the estimated
effects are relevant as determinants of the changasquality and poverty for the
period 1999-2005, even though these simulated tefiacmost of the cases were
not the main source of the observed variation.
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Appendix 1: Inequality and Poverty Indices

Al.1. Inequality Indices

Gini Coefficient

The Gini coefficient is defined by:

1 ZZlyi_yjl

i=1 j=1

G=
2u(y)|  n(n-1)

This coefficient varies between zero and one. Zerhe ideal situation in which
all the individuals or households have the samenm and one represents the
value when incomes are concentrated on a few holdslThe Gini coefficient is
a value derived of the equitable norm, normalizéith wegard to the population’s
size. It shows us the degree of inequality thatsexi the distribution of income
(Mercado and Aguilar, 2006).

Theil Coefficient ( E1)

The formula of the Theil Index is:
18 (x . X

T=— —LIn—2
N Z( X ij

, , . I L , ,
Where X, is the income of the ith persopl,:—Zxi is the mean income, and N
i=1
is the number of people. The first term inside $hen can be considered the indi-
vidual's chare of aggregate income, and the setemd is that person’s income
relative to the mean. If everyone has the samg (ean) income, then the index is
0. If one person has all the income, then the insléx N.

Coefficient of Variation (E2)

The coefficient of variation (C) is just the stardideviation divided by the mean,
so that the only relative income matter. Thus,

c:iJi”—n"(yj - 0y’

M\ 7=

The transformed coefficient of variation used ia gfaper is half of the squared of
the coefficient of variation.

Al.2. Poverty Indices
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We calculated the three poverty indices deignedrtster, Greer and Thorbecke
(FGT) from the following equation:

m /7y a
P, =iz L% wherea 20
NSz
Where

-y is the average real spending of the household reeimb

- Zisthe poverty line.

- Nis the number of people in the sample population.

- Mis the number of people whose income is lowen tie poverty line.
- a can be interpreted as a measure of inequalityserer

Poverty | ncidence (P0)

When a =0, the above equation reduces {sN¥/N, the number of poor people in
the population divided by the number of peopleha sample population. This
measure is also called headcount ratio or wheretuinmto a percentage headcount
index (proportion of individuals whose income igvl than the poverty line).

Poverty Gap (P1)

Wheno=1,

The reason for dividing by the average for socatya whole is that it gives us an
idea of how large the gap is relative to resoutbes potentially may be used to
close the gap. In this sense, the poverty gap iatiot really a measure of poverty
itself, but a measure of resources required toieatalit (Ray, 2004).

Poverty Severity (P2)

When g =2,

1. o(Z-y Y2 M(Z-7 )
P,=— = Ji =[] ——— ,
? ng( z j N[E Z J

This is the poverty severity index which is sensitto the distribution of living
standards among the poor. This index takes intouadtahe variations in distribu-
tion of welfare among the poor.
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Appendix 2: Smulation of residualsfor the multinomial logit
model

For the generation of the residuals we appliednie¢hodology used by Grimm
(2001). According to him, it is possible to generatsiduals for the multinomial
logit model that are compatible with the observedupational choices and the hy-
pothesis about the distribution of the disturbateren of the multinomial logit
model.

The individual utility derived by the occupation labour market choicgcan be
written as:

(1) U, =A% +v,

Wherexj is a vector of individual and household charactiegsandoj are residu-
als, which are independent and identically disteduvith Weibull distribution.

The observed occupational choice for the individuadler study is denotegd.
Thus, it is obvious, that a conditional distributioas to be determined such that:

() F(v, //1 Xj, +V}, > Max; ()l].'x].+v].))

i#jo

If the conditional densities, independent of theeterm of the labour supply func-
tions, are denoted d6&)j), and flj 'X; asgj , the conditional density for the indi-
viduals observed in activity reads:

3
f(V ) ...... jzjo
f(v,/act=j°) = e f(v,)dv
( 10 J ) Pr(act_J )J‘ """ J‘(VJ°>maXJ¢JO(gJ+V) 9j0) ( J) :
TR 1075 N
Fvi, fact=17) = Pr(act = j°)j ----- j(vjo>gj+v-—gjo>f(v")dv"
o f(v
f(Vjo/a'c:t:J )_7I_| (VJO+gjO g)

Pr@act=j°) .t

Through integration by parts and the specificatibthe multinomial logit model,
one obtains:

. ., exp@;)
(4) F(vi,/act=j")=exp-—_———exp(Vv,)
exp@;.) :

i

Likewise, once simulated the residual of the otmdzrtvccupatiom(jo ), the residu-

als associated to the remaining occupations cartagned by:
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F(v;)
F(gjo +vj0 _gj)

(5)F(vj/v].<gjo+vjo—gj)= Lz j°

which yields under the specification of the multimial logit model:

exp-exp(v;))
exp(-exp@; ~g;. ~V,.))

(6) F(v,. /act= i%) =

The conditional distributions defined in (16) arid’Y can be easily inverted, and
residuals can be calculated by drawifjgs andFj- ’s from a uniform distribution
on the interval [01].

46



Appendix 3: The Survey

A3.1. Universe of study

The survey was oriented to the households estadlighprivate dwellings in the
capital cities, and the rest of the urban and ramads of Bolivia in the years 1999,
2002, 2005. The survey excludes the householdslliective dwellings.

A3.2. Sampling, Observation and Analysis Units

The sampling unit in the final stage is the occdgavate dwelling. This one has
fixed permanence in time and space aspect whiotvallo use the dwelling as a
unit of selection in the sampling design.

The observation unit is the household with all eadh of the members who be-
longs to it.

The analysis units for the generation of informatioe:
- Household as a collective consumption unit wheegitansaction of in-
come and expenditure are done.
- Members of the household with socio-demographicupational and earn-
ings characteristics.
- Dwelling and its characteristics such as size, ghysonditions and ser-
vices.

A3.3. Sampling Framework

The sampling framework of the household surveyleen built over the base of
the information of the Censi®#)01 and is formed by a list of dwellings (private:
occupied and unoccupied) of the urban and rura, ackassified through census
identificators and maps.

A3.4. Sampling type

The sampling applied for the surveys combined iftration by population ag-
glomeration and multi-stages sampling:

The stratums used in the surveys were the following

- Capital cities and the city of El Alto

- Populations of 10.000 and more which are nottahpities neither El Alto.
- Populations of 2.000 to 10.000.

- Populations of 250 to 2.000.

- Population of less than 250.

The stages of the sampling were:
- Two in the areamanzanadgPrimary Sampling Unit (PSU) and occupied private
dwelling).

- Three in the dispersed area (PSU, census segm8atondary Sampling Unit,
SSU - and occupied private dwelling).
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A3.5. Sample size

The required sample size for each year was cattitcording to the poverty in-
cidence indicators, average expenditures in consampnd adjustments from the
previous surveys, on the basis of a 95% level ofidence.

A4.6. Selection of the Sampling Units

First, for the selection of the PSU, the method R#*8bability proportional to the
dwelling’s size) was applied for each departmerd amatum. Second, the same
methodology was applied for the PSU in the disparsa. And finally, the same
procedure is applied to the selection of occupiédate dwellings in the selected
PSU.

A4.7. Probability of selection

The probability of selection in trerea amanzanads:

N . VE.
P(Vivijh) :(Ah th*( JhJ
N, VL].h
For the disperse area is:
P\Viv,,) = (A“ N j* Bjn Ny * VE;,
ikj Nh N n Vijh

Where:
P(Viv;, ) : Probability to select dwellingfrom UPMPSY from h stratum

P(Viv,;,) : Probability to select dwellingfrom SSUk from PSUj from h stratum

A number of PSUs from stratuim

Ny: number of dwellings from stratum

Njn: number of dwellings from PS|Jrom stratunh

VEj,: number of surveyed dwellings from P$Wom straturrh

VLj,: number of listing dwellings from PSjUrom stratunh

Bjn: number of selected SSUs from PSfdom stratumh

Niin: number of dwellings from SSkifrom PSUj from stratunmh

Nj»: number of listing dwellings from PSjurom straturh

VE: number of surveyed dwellings from S&from PSUj from straturh
VLj,: number of listing dwellings from SSkifrom PSUj from stratumh
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Appendix 4: Estimation of the Individual Earnings Functions
Table Al: Equations (3) and (4) Individual earningsregressions for wage earners and non wage earners

1999

2002 2005
Men Women Men Women Men Women
Coef. Std. Err. P>z Coef. Std. Err. P>z Coef. Std. Err. P>z Coef. Std. Err. P>z Coef. Std. Err. P>z Coef. Std. E P>z
Wage earner
s 0.0788 0.0054 0.0000 0.1079 0.0096 0.0000 0.0804 0.006®00. 0.0927 0.0064 0.0000 0.0980 0.0076 0.0000 0.1087 0.0089000
ex 0.0583 0.0059 0.0000 0.0267 0.0080 0.0010 0.0604 0.004RL00  0.0430 0.0076 0.0000 0.0524 0.0078 0.0000 0.0307 69.00.0000
ex2 -0.0008 0.0001 0.0000 -0.0002 0.0002 0.2000 -0.0009000.00.0000 -0.0006 0.0001 0.0000 -0.0007 0.0001 0.0000 06Q.0 0.0001 0.1060
metro 0.0867 0.0571 0.1300  0.4087 0.0974 0.0000 0.1543 09.04.0000 0.2819 0.0809 0.0010 0.0928 0.0538 0.0860 0.222373® 0.0030
_cons 5.4567 0.0914 0.0000 4.7746 0.1491 0.0000 5.3961 21D.08.0000 5.0527 0.1686 0.0000 5.2215 0.1103 0.0000  4.935B930 0.0000
Sample size 1179 610 2276 1162 1603 820
R-squared 0.2935 0.3758 0.2742 0.3315 0.3514 0.4045
Non wage earners
s 0.0829 0.0127 0.0000 0.1206 0.0142 0.0000 0.0995 0.010300. 0.0784 0.0126 0.0000 0.0936 0.0126 0.0000 0.1034 0.00H000
ex 0.0416 0.0079 0.0000 0.0600 0.0079 0.0000 0.0346 0.006W000  0.0505 0.0079 0.0000 0.0378 0.0070 0.0000 0.0611 98.00.0000
ex2 -0.0006 0.0001 0.0000 -0.0008 0.0001 0.0000 -0.000500Q.00.0000 -0.0006 0.0001 0.0000 -0.0006 0.0001 0.0000 008.0 0.0001 0.0000
metro 0.9283 0.1232 0.0000 0.3930 0.1357 0.0040 0.7748 08.09.0000 0.4640 0.0867 0.0000 0.6159 0.1036 0.0000 0.341B016 0.0010
_cons 45757 0.1785 0.0000 3.9014 0.2028 0.0000  4.4305 0®.1@.0000 4.2530 0.1837 0.0000 4.9207 0.2003 0.0000 4.071%43% 0.0000
Sample size 1553 958 2915 1687 1927 1178
R-squared 0.3164 0.2152 0.2199 0.1317 0.2654 0.1988
Source: Author’s calculations based on househaieeys.

Note: In the estimation the intra-cluster correlativas corrected but the effect of stratificatinrhie sampling errors was not considered.



Appendix 5: Results of multinomial logit regressions of labour participation and occupational choice
Table A2: Multinomial logit regressions

1999 2002 2005
Head SpousefOther members Head SpousefOther members Head Spouse/Other members
Men Women Men Women Men Women Men Women Men Women Men Women

Coef. Std. Er P>z Coef. Std.Emr P>z Coef. Std.Err P> Coef. Std.Err P> Coef. Std.Er P>z  Coef. Std.Er P> Coef Std.Er P>  Coef. Std.Er P> Coef. Std.Er P> Coef. Std.Emr P> Coef. Std.Er P>z Coef. Std. Err P>;
Wage earner
s -0.0123 00262 06390 -0.0315 0.0449 04820  0.1913 0.0258000 0.2718 0.0221 0.0000 -0.0314 00173 0.0700 -0.0010266 09490  0.2271 0.0186 0.0000 0.2241 0.0143 0.0000 640.00.0233 0.0060  0.0564 0.0327 0.0850 0.2255 0.0216 0.000@457 0.0181 0.0000
ex 0.0424 00273 01210 0.0166 0.0587 0.7770  0.3337 0.0310000 0.1502 0.0167 0.0000 0.0370 0.0200 0.0650  0.1045 08.03.0010  0.2962 0.0179 0.0000 0.1475 0.0117 0.0000 0.0983278 0.0000  0.0837 0.0281 0.0030 0.3443 0.0310 0.0000 18.120158 0.0000
ex2 -0.0016 0.0004 0.0000 -0.0013 0.0010 0.1630  -0.0061008.00.0000 -0.0029 0.0005 0.0000 -0.0014 0.0003 0.0000 026.0 0.0006 0.0000 -0.0051 0.0006 0.0000 -0.0027 0.000300.00-0.0025 0.0003 0.0000 -0.0017 0.0005 0.0000 -0.0072 10.00.0000 -0.0022 0.0004 0.0000
metro -0.9354 0.3588 0.0090 -0.9620 0.4252 0.0240  1.2468783. 0.0000 0.3619 0.1860 0.0520 -0.6181 0.1840 0.0010 506.4 0.2184 0.0390  0.5301 0.1811 0.0030 0.5391 0.1316 0.00m4188 0.2178 0.0540 -0.3065 0.2730 0.2620 0.6348 0.1758000 0.2494 0.1472 0.0900
n_ 0106 04198 0.758 00170 -0.4434 0.2135 0.0380  0.2588978. 0.0080 -0.0903 0.0809 0.2650  0.1318 0.0918 0.1510 660.10.1658 03150  0.1296 0.0594 0.0290 -0.0603 0.0533 0.258.2695 0.1423 0.0580 -0.0489 0.1895 0.7970 0.2146 0.0758050 -0.0308 0.0612 0.6150
n_0764 0.1262 0.0635 0.0470 -0.1114 0.1188 0.3480  0.0460469. 0.3280 0.0169 0.0339 0.6170 -0.0055 0.0324 0.8650 476.00.0708 0.4990 -0.0257 0.0252 0.3090 -0.0047 0.018250.79-0.0608 0.0456 0.1820 -0.0648 0.0872 0.4570 0.0472 6.0883330 0.0311 0.0366 0.3950
n_6598 -0.2405 03489 0.4910 11886 0.8411 0.1580 -0.2192128 0.3020 0.1430 0.1857 0.4420 -0.2301 0.1769 0.1930 0716. 0.3814 0.8510 -0.2268 0.1396 0.1040 -0.0316 0.102880.7 -0.1292 0.2441 05970 -0.5078 0.3967 0.2000 -0.2556900.10.1790 -0.1068 0.1299 0.4110
y_hh -0.0001 0.0001 0.2100 -0.0002 0.0000 0.0000 0.0000 0.0000 0.6050 -0.0001 0.0000 0.0130 2.2296 0.7940050. -0.6622 05660 0.2420 0.0000 0.0001 0.9720 -0.000000.0 0.1210
_cons 21802 07378 0.0030 2.1546 0.9226 0.0200 -5.4657838.30.0000 -5.2062 0.3095 0.0000 24976 04459 0.0000 9.0885488 0.8740 -4.8687 0.2269 0.0000 -4.9559 0.2099 0.0000 -5.3215 0.3067 0.0000 -5.0563 0.2526 0.0000
Non wage eamers
s -0.1328 0.0268 0.0000 -0.1326 0.0348 0.0000  0.1927 0.0830000 0.0476 0.0123 0.0000 -0.1041 00199 0.000 -0.1199252 0.0000  0.1890 0.0232 0.0000 0.0790 0.0119 0.0000 518.10.0217 0.0000 -0.0857 0.0350 0.0140 0.2180 0.0278 0.000.0844 0.0156 0.0000
ex 0.0548 0.0255 0.0320 0.0784 0.0309 0.0110  0.3591 0.037000 0.1793 0.0110 0.0000 0.0747 0.0184 0.0000  0.0737 08.02.0000  0.3033 0.0271 0.0000 0.1891 0.0085 0.0000 0.0862258 0.0010  0.0990 0.0215 0.0000 0.3926 0.0417 0.0000 20.10.0109 0.0000
ex2 -0.0013 0.0003 0.0000 -0.0015 0.0004 0.0000  -0.0055000.00.0000 -0.0024 0.0002 0.0000 -0.0015 0.0002 0.0000 02@.0 0.0002 0.0000 -0.0045 0.0007 0.0000 -0.0026 0.000200.00-0.0018 0.0003 0.0000 -0.0015 0.0002 0.0000 -0.0077 16.00.0000 -0.0025 0.0002 0.0000
metro -1.8109 0.3354 0.0000 -1.0621 0.3270 0.0010  0.5652938. 0.0540 0.9655 0.1576 0.0000 -1.6360 0.1832 0.0000 018.30.1947 0.1210  0.1995 0.2288 0.3830 0.9401 0.1132 0.00a02974 0.2210 0.0000 -0.8630 0.2245 0.0000 0.0396 0.235%670 0.6752 0.1279 0.0000
n_ 0106 03820 0.777 00320 -0.1131 0.1355 04040  0.256615Q. 0.0260 0.043L 0.0692 05340  0.1184 00851 0.1640 20.19.1124 02390  0.1545 0.0733 0.0350 00270 0.0354 0.44502539 0.1409 0.0720 -0.1050 0.1495 0.4830 0.2076 0.1120640.0 0.0984 0.0671 0.1430
n_0764 0.0300 0.0625 0.6310 -0.1154 0.0757 0.1270 -0.0208700 0.7740 -0.0587 0.0334 0.0790 -0.0011 0.0300 0.9710.0080 0.0422 0.8490 -0.0474 0.0264 0.0720 -0.0832 0.02@H00. -0.0724 0.0448 0.1060 -0.1310 0.0628 0.0370 -0.117@548. 0.0320 -0.0598 0.0271 0.0270
n_6598  -0.0729 0.2673 0.7850 0.8149 0.7601 0.2840 -0.0851980 0.6680 -0.0674 0.1491 06510 0.123 0.1531 0.4630 850.50.2230 0.0090 -0.0344 0.1432 08100 -0.1041 0.101760.30 0.1467 0.2101 04850 -0.3647 0.4049 0.3680 -0.2894 0.1861200 -0.3616 0.1583 0.0220
y_hh -0.0003 0.0001 0.0050 0.0000 0.0000 0.2420 0.0000 0.0001 0.9460 0.0000 0.0000 0.1770  3.3330 0.7912000.0 0.8817 0.6048 0.1450 -0.0001 0.0001 0.3470 0.0000 0.000.7300
_cons 36971 07384 0.0000 2.1825 0.7724 0.0050 -5.886706.40.0000 -4.0692 0.2437 0.0000 3.0078 04612 0.0000 3.0315243 0.0490 -5.4249 0.2943 0.0000 -4.2927 0.1737 0.0000 -5.8308 0.4193 0.0000 -4.6045 0.2359 0.0000
sample size 2430 573 2764 4718 4580 1127 5314 8977 3164 880 21 36 6203
pseudo-rsquared 0.192 0.1835 0.2889 0.2274 0.1611 0.1474 .2598) 0.2095 0.1667 0.1418 0.3048 0.213

Source: Author’s calculations based on househaieeys.
Notes: Category “unemployed or inactive” is the pamison group.

Estimates are based on weighted déaadard errors are adjusted for clustering.
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Table A3: Marginal effects of the multinomial logit estimations of participation and occupational choice

1999
Head Spouse/Other members

Men Women

Coef. Std. Err.

Women Men

2002

Head

Men Women

2005
Spouse/Other members

Men Women

Head Spouse/Other members

Men Men Women

Women

P>z Coeftd. Err P>z Coef3td. Er P>z Coef. Std. Err. P>z

Coef. Std. Err. P>z Coef. Std.E P>z

Coef. Std.Err. P>z Coeltd. Emr P>z Coef.Std. Em P>z Coef.Std. Em P>z Coef. Std.Err. P>z Coef. Std.Er. P>z

Wage eamer

s
ex

ex2
metro
n_0106
n_0764
n_6598
y_hh
_cons

0.0236
-0.0015
-0.0001

0.1532

0.0167

0.0219
-0.0386

0.0036 0.0000
0.0035 0.6620
0.0001 0.1160
0.0333 0.0000
0.0128 0.1920
0.0072 0.0020
0.0527 0.4650

0.0068 0.0041 0.0940
-0.0043 0.0064 05050
0.0000 0.0001 0.7600
-0.0224 0.0391 0.5680
-0.0394 0.0221 0.0750

0.0131 0.000600. 0.0121
0.0227 6.0DA000 0.0059
-0.000400.@0000 -0.0001
0.086206.10.0000 0.0116
0.010068.0.0100 -0.0043
-0.0032 0.0123 0.7970 0.008638.0.3240 0.0011 0.0015 0.4850
0.0661 0.0714 0.3550 -0.016348 0.3030 0.0068 0.0082 0.4040

0.0000 0.0000 0.2660 0.0000 0.0000 0.0010
0.0653 0.0888 0.4620 -0.37@828.0.0000 -0.2157 0.0245 0.0000

0.0014  0.0000
0.0006  0.0000
0.0000 0.0000
0.0089 0.1910
0.0036 0.2350

-0.2532 0.0632 0.0000

Non wage earne

0.0136 0.0026 0.0000 0.0084 9.002040
-0.0066 0.0026 0.0110 0.0071020 0.0080
0.0000 0.0000 0.5750 -2.0000000 0.0000
0.1861 0.0259 0.0000 -0.082228 0.1600
0.0057 0.0089 0.5190108.00.0163 0.5250
-0.0010 0.0043 0.8180050.00.0072 0.4790
-0.0729 0.0245 0.0030500. 0.0414 0.2210

-0.0420 0.0502 0.4040630. 0.0468 0.1720

0.0163 0.0015 0.0000 0.0113 0.0009 0.0000 0.018830. 0.0000 0.0161 0.0039 0.0000 0.0154 0.0020 0.0000 8.0020012 0.0000
0.0212 0.0018 0.0000 0.0068 0.0005 0.0000 46.00.0030 0.1240 0.0026 0.0032 0.4170 0.0235 0.0020 0.000@05D 0.0008 0.0000
-0.0004 0.0000 0.0000 -0.0001 0.0000 0.06000002 0.0000 0.0000 -0.0001 0.0001 0.0620 -0.0005 0.00DO0 -0.0001 0.0000 0.0000
0.0388 0.0138 0.0050 0.0236 0.0068 0.001628. 0.0276 0.0000 0.0375 0.0344 0.2740 0.0442 0.0109 0.000.0105 0.0080 0.1860
0.0092 0.0043 0.0320 -0.0033 0.0027 0.220.0102 0.0124 0.4090 0.0029 0.0227 0.8980 0.0147 0.008670. -0.0021 0.0033 0.5280
-0.0018 0.0018 0.3310 0.0001 0.0009 0.876.0007 0.0062 0.9100 0.0031 0.0114 0.7870 0.0034 0.003410. 0.0019 0.0020 0.3250
-0.0167 0.0104 0.1070 -0.0012 0.005290.8-0.0578 0.0379 0.1270 -0.0382 0.0522 0.4650 -0.0174128.00.1740 -0.0042 (0.0067 0.5300
0.0000 0.0000 0.6080 0.0000 0.0000 0.0190 0.0000 0.0000 0.9890  0.0000 0.0000 0.1170
-0.3469 0.0240 0.0000 -0.2374 0.015200.0-0.1591 0.0567 0.0050 -0.1777 0.0605 0.0030 -0.3634308.00.0000 -0.2514 0.0212 0.0000

s
ex

ex2
metro
n_0106
n_0764
n_6598
y_hh
_cons

-0.0293
0.0047
0.0000

-0.2471
0.0079
-0.0179
0.0303

0.0040 0.0000
0.0036 0.1910
0.0001 0.9790
0.0337 0.0000
0.0149 05930
0.0076 0.0190
0.0492 05370

-0.0287 0.0070 0.0000
0.0171 0.0070 0.0150
-0.0003 0.0001 0.0050
-0.1749 0.0660 0.0080
0.0078 0.0296 0.7930

0.0043 0.@00800 0.0031 0.0012 0.0080
0.0081 0.000200 0.0159 0.0010 0.0000
-0.000100.@0000 -0.0002 0.0000 0.0000
0.010470. 0.1080 0.0877 0.0157 0.0000
0.005830.0.0550 0.0044 0.0063 0.4820
-0.0185 0.0170 0.2780 -0.00617 0.7340 -0.0055 0.0030 0.0670
0.0993 0.1440 0.4900 -0.000040.0.7240 -0.0069 0.0137 0.6120

0.0000 0.0000 0.0140 0.0000 0.0000 0.3580

0450t 0.072¢ 0.000( -0.133% 0.016¢ 0.000C -0.351¢ 0.021¢ 0.000(

0.345¢ 0.147¢ 0.019(

0.229¢0.055¢ 0.000(

-0.0188 0.0030 0.0000 -0.0298058 0.0000

0.0106 0.0026 0.0000 0.0109 44.00.0140

-0.0001 0.0000 0.0440 62.00.0001 0.0040
-0.2707 0.0271 0.0000426.00.0430 0.3200

0.0024 0.0088 0.7810 -0.0210229 0.3580
0.0008 0.0044 0.8520018. 0.0090 0.8730
0.0723 0.0239 0.0020 12.18.0489 0.0020

0.251. 0.108¢ 0.021( -

0.0052 0.0007 0.0000 0.0051 0.0009 0.0000 242.00.0032 0.0000 -0.0265 0.0073 0.0000 0.0034 0.0006 0.000.0048 0.0011 0.0000
0.0086 0.0010 0.0000 0.0142 0.0007 0.0000 0.00203D 0.5220 0.0167 0.0044 0.0000 0.0063 0.0008 0.0000 20.00.0007 0.0000

-0.0001 0.0000 0.0000 -0.0002 0.0000 0.000.0001 0.0000 0.2460 -0.0002 0.0001 0.0000 -0.0001 0.@O000 -0.0002 0.0000 0.0000
0.0048 0.0071 0.4990 0.0714 0.0093 0.0002325 0.0302 0.0000 -0.1850 0.0474 0.0000 -0.0002 0.019690 0.0454 0.0088 0.0000
0.0044 0.0022 0.0420 0.0024 0.0027 0.379@084. 0.0139 0.5450 -0.0214 0.0311 0.4910 0.0033 0.001990.080.0069 0.0047 0.1400

-0.0014 0.0008 0.0830 -0.0065 0.001600.0-0.0056 0.0066 0.3980 -0.0264 0.0142 0.0640 -0.0021000.00.0280 -0.0042 0.0019 0.0220
-0.0005 0.0043 0.9110 -0.0080 0.0079 0.310.0611 0.0374 0.1020 -0.0426 0.0897 0.6350 -0.0046 0.0D3390 -0.0244 0.0106 0.0210
0.0000 0.0000 0.9660 0.0000 0.0000 0.2180 0.0000 0.0000 0.3500 0.0000 0.0000 0.7840
0.154¢ 0.015¢ 0.000C -0.314: 0.016z 0.000C 0.369¢ 0.062¢ 0.000 0.281( 0.122: 0.022( -0.092¢ 0.013( 0.000C -0.295¢ 0.018: 0.000(

Source: Author’s calculations based on househaleeys.

Notes: Category “unemployed or inactive” is the pamison group.

Estimates are based on weighted d&ad8rd errors are adjusted for clustering.
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Appendix 6: Smulation Results

Table A4:

Values of inequality and poverty indices and observed and simulated changes 1999-2002

W age ear nings

Non wage ear nings

Total earnings

Per capitaincome

Gini E1 E2 Gini E1 E2 Gini El E2 Gini E1 E2 PO P1 P2
Observed values
1999 0.47 0.44 0.88 0.61 0.70 1.13 0.56 0.60 1.09 0.57 0.61 1.29 3 0.6 0.35 0.25
2002 0.49 0.50 1.02 0.62 0.79 1.94 0.57 0.67 1.44 0.60 0.71 1.52 4 0.6 0.35 0.24
Base year: 1999
Observed difference in 2002 0.02 0.06 0.15 0.00 0.09 0.81 0.01 0.07 0.35 0.03 0.10 0.23 0.01 0.00 -0.01
Simulated differences:
Participation effect 0.00 0.01 0.01 0.00 0.00 0.00 0.00 00.0 -0.01 0.01 0.01 0.02 0.01 0.01 0.00
Price effect 0.00 0.00 0.01 -0.01 -0.02 -0.03 0.00 0.00 0.04 0.00 0.01 0.07 0.00 0.00 0.00
Error effect 0.01 0.03 0.11 0.03 0.09 0.31 0.02 0.05 0.16 10.0 0.02 0.14 -0.01 0.00 0.00
Participation and price effect 0.00 0.01 0.02 -0.01 20.0 -0.03 0.00 0.01 0.04 0.01 0.02 0.09 0.00 0.01 0.01
Participation, price and error term effect 0.01 0.03 .140 0.02 0.07 0.27 0.02 0.05 0.19 0.02 0.04 0.22 -0.01 0.00 1 0.0
Residual Change 0.01 0.03 0.01 -0.01 0.02 0.54 -0.01 0.02 16 O 0.01 0.06 0.01 0.02 -0.01 -0.01
Base year: 2002
Observed differencein 1999 -0.02 -0.06 -0.15 0.00 -0.09 -0.81 -0.01 -0.07 -0.35 -0.03 -0.10 -0.23 -0.01 0.00 0.01
Simulated differences:
Participation effect 0.00 0.00 -0.01 0.00 0.01 -0.03 0.01 .010 -0.01 -0.01 -0.03 -0.07 -0.01 -0.02 -0.02
Price effect 0.00 0.00 0.00 0.02 0.04 0.15 0.01 0.01 0.04 0 0.0 0.00 0.00 0.00 0.00 0.00
Error effect -0.01 -0.04 -0.13 -0.03 -0.09 -0.49 -0.01 80.0 -0.23 0.00 -0.02 -0.08 0.01 0.01 0.00
Participation and price effect 0.00 0.00 -0.03 0.02 0.06 0.23 0.01 0.02 0.06 -0.01 -0.03 -0.05 -0.01 -0.02 -0.02
Participation, price and error term effect -0.01 0.0 -0.15 0.00 -0.02 -0.25 0.00 -0.03 -0.19 -0.02 -0.05 -0.12 010. -0.01 -0.02
Residual Change -0.01 -0.03 0.01 0.00 -0.07 -0.56 -0.01 04-0. -0.15 0.00 -0.05 -0.11 -0.02 0.02 0.02

Notes:

Source: Author’s calculations based on househaieeys.

1 Values indicate the amount to which obesgwr simulated values were higher or lower thapaise year
2 E1 and E2 are the Theil coefficient and thedfarmed coefficient of variation; P1, P2 and RSthe FGT poverty indices
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Table A5: Smulation 1999-2002: Observed and ssmulated mean monthly incomes (2002 Bolivianos)

Base year: 1999 Base year: 2002

Wageearnings  Self-employment  Total earnings  Per capitaincome Wageearnings  Self-employment Total earnings  Per capitaincome

earnings earnings
Observed values
1999 1226 648 895 365 1226 648 895 365
2002 1256 664 925 382 1256 664 925 382
Simulated valuesin case of:
Participation effect 1223 685 912 368 1282 657 927 383
Price effect 1289 603 897 366 1195 731 935 385
Error effect 1248 715 944 382 1230 604 879 367
Participation and price effect 1287 635 910 367 1225 724 40 9 387
Participation, price and error term effect 1311 700 895 383 1197 659 891 371

Source: Author’s calculations based on househatleeys.
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Table A6: Values of inequality and poverty indices and observed and ssmulated changes 2002-2005

W age earnings

Self-employment ear nings

Total earnings

Per capitaincome

Observed values
2002
2005
Base year: 2002
Observed differencein 2005
Simulated differences:
Participation effect
Price effect
Error effect
Participation and price effect
Participation, price and error term effect
Residual Change
Base year: 2005
Observed differencein 2002
Simulated differences:
Participation effect
Price effect
Error effect
Participation and price effect
Participation, price and error term effect

Residual Change

Gini El E2 Gini El E2 Gini El E2 Gini El E2 PO Pl P2
0.4928 0.5012 1.0126 0.6160 0.7764 1.8911 0.5713 0.6613 179.4 0.5912 0.7039 1.4969 0.6434 0.3511 0.2427
0.4794 0.4640 0.8860 0.6430 0.8451 1.9930 0.5716 0.6517 436.3 0.5953 0.7151 1.6998 0.5997 0.3321 0.2287
-0.0134 -0.0372 -0.1266 0.0271 0.0687 0.1019 0.0002 -0.0096 -0.0744 0.0041  0.0112 0.2028 -0.0437 -0.0190 -0.0140

0.0018 -0.0033 -0.0249 0.0127 000500.2494 0.0048 0.0116 0.0325 -0.0066 -0.0115 -0.0010 0.00@.0075 -0.0099

0.0132 0.0267 0.0684 0.0114 0.0249 0.0549 0480 0.0114 0.0563 -0.0052 -0.0115 -0.0319 -0.0215 -0.021%0199
-0.0307 -0.0723 -0.2191 -0.0191 -0.0697 863 -0.0226 -0.0704 -0.2880 -0.0107 -0.0359 -0.1357 0.01220050 0.0023

0.0146 0.0235 0.0437 24900 0.0795 0.3597 0.0101 0.0296 0.1423 -0.0076 -0.0096 30.020.0153 -0.0251 -0.0256

-0.0156 .0498 -0.1795 -0.0004 -0.0135 -0.1389 -0.0163 -0.0524 9éx1 -0.0213 -0.0530 -0.1436 -0.0018 -0.0209 -0.0249

0.0022 0.0126 0.0529 0.0275 0.0822 0.2409 0.0166 0.0428 0.1220 0.0254 0.0642 0.3464 -0.0420 0.00190109.
0.0134 0.0372 0.1266 -0.0271 -0.0687 -0.1019 -0.0002 0.0096 0.0744 -0.0041 -0.0112 -0.2028 0.0437 0.0190  0.0140

0.0034 0.0007 -0.0170 -0.0039 -87M1 -0.1362 0.0037 0.0027 -0.0285 -0.0043 -0.0271 -0.248800/® -0.0057 -0.0038
-0.0135 -0.0272 -0.0659 -0.0124 -0.0399 5291 -0.0068 -0.0249 -0.1160 0.0004 -0.0009 -0.0239 0.01300152 0.0172

0.0310 0.0791 0.2573 0.0277 0.1069 0.5315 2880 0.0920 0.3771 0.0159 0.0472 0.1333 -0.0056 -0.0015 10.00

-0.0100 -0.0265 -0.0828 -0.0145 -0.0526 -0.2731 -0.0024 -0.0207 -0.1384 -0.0032.0285 -0.2512 0.0055 0.0125 0.0158

0.0218 40® 0.1508 0.0110 0.0447 0.1858 0.0242 0.0632 0.1856 0.01010166 -0.0951 -0.0024 0.0099 0.0153

-0.0084 -0.0127 -0.0242 -0.0380 -0.113%128%7 -0.0244 -0.0536 -0.1112 -0.0143 -0.0278 -0.1077 4620 0.0091 -0.0014

Notes:

1 Values indicate the amount to which ob=@wr simulated values were higher or lower thapeise year

2 E1 and E2 are the Theil coefficient and thesfermed coefficient of variation; P1, P2 and R8the FGT poverty indices
Source: Author’s calculations based on househatleeys.
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Table A7: Simulation 2002-2005: Observed and ssmulated mean monthly incomes (in 2005 Bolivianos)

Base year: 2002 Baseyear: 2005
Wage earnings Self-employment Total earnings  Per capitaincome Wageearnings  Self-employment  Total earnings Per capitaincome
earnings earnings
Observed values
2002 1411 752 1042 430 1411 752 1042 430
2005 1373 945 1142 494 1373 945 1142 494
Simulated valuesin case of:
Participation effect 1432 772 1074 431 1375 971 1145 498
Price effect 1347 939 1119 456 1414 757 1059 466
Error effect 1331 702 979 410 1460 1039 1233 525
Participation and price effect 1369 963 1148 455 1414 781 1054 467
Participation, price and error term effect 1292 886 710 430 1503 851 1132 493

Source: Author’s calculations based on househatleeys.
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Table A8: Values of inequality and poverty indices and observed and ssmulated changes 1999-2005

Wage ear nings

Self-employment earnings

Total earnings

Per capitaincome

Gini E1l E2 Gini El E2 Gini El E2 Gini E1l E2 PO Pl P2
Observed values
1999 0.4698 0.4416 0.8780 0.6118 0.6926 1.1292 0.5604 0.5947 901.0 0.5669 0.6091 1.2871 0.6295 0.3534 0.2494
2005 0.4794 0.4640 0.8860 0.6430 0.8451 1.9930 0.5716 0.6517 436.3 0.5953 0.7151 1.6998 0.5997 0.3321 0.2287
Base year: 1999
Observed differencein 2005 0.0096 0.0224  0.0080 0.0313 0.1525 0.8639 0.0111 0.0569 0.2535 0.0285 0.1060 0.4126 -0.0298 -0.0213 -0.0207
Simulated differences:
Participation effect 0.0009 -0.0014 -0.0110 0.0195 061020.8161 0.0071 0.0330 0.2229 0.0113 0.0426 0.2720 0.00820058. 0.0031
Price effect 0.0110 0.0227 0.0698 -0.0037 -0.0065 0.0103 0.0011 0.0006 0.0190 -0.0020 -0.0031 0.0119 -0.0111 -6.013.0144
Error effect -0.0178 -0.0408 -0.1272 0.0071 0.0209 0.0585 -0.0057 -0.0193 -0.0963 -0.0052 -0.0195 -0.1237 -0.0027.0015 -0.0011
Participation and price effect 0.0126 0.0229 0.0635 1210 0.0708 0.5437 0.0052 0.0283 0.1853 0.0092 0.0356 0.228M001 -0.0062 -0.0097
Participation, price and error term effect -0.0063 .0209 -0.0742 0.0208 0.1028 0.7258 0.0011 0.0175 0.1644 056.0 0.0230 0.1676 -0.0008 -0.0076 -0.0106
Residual Change 0.0159 0.0432 0.0823 0.0105 0.0496 0.1381 0.0100 0.0394 0.0891 0.0229 0.0830 0.2450 -0.0290 -0.01370161
Base year: 2005
Observed differencein 1999 -0.0096 -0.0224 -0.0080 -0.0313 -0.1525 -0.8639 -0.0111 -0.0569 -0.2535 -0.0285 -0.1060 -0.4126 0.0298 0.0213  0.0207
Simulated differences:
Participation effect -0.0029 -0.0031 0.0029 0.0038 020150.0633 0.0067 0.0180 0.0600 -0.0082 -0.0351 -0.2451 88.00-0.0074 -0.0058
Price effect -0.0098 -0.0230 -0.0666 0.0045 0.0219 0.1622 -0.0001 -0.0028 -0.0128 0.0013 0.0083 0.0967 0.0128 0.01310147
Error effect 0.0190 0.0427 0.1125 -0.0089 -0.0314 -0.1332 0.0045 0.0114 0.0228 0.0038 0.0165 0.0984 0.0011 0.0011 006.0
Participation and price effect -0.0119 -0.0239 -0.0592 0.0078 0.0329 0.1818 0.0073 0.0156 0.0388 -0.0065 -0.02&0D2093 0.0046 0.0069 0.0101
Participation, price and error term effect 0.0074 18® 0.0552 -0.0007 0.0015 0.0401 0.0119 0.0281  0.0693 26.000.0127 -0.1106 0.0083 0.0082 0.0109
Residual Change -0.0170 -0.0412 -0.0632 -0.0306 -0.154m9040 -0.0231 -0.0851 -0.3228 -0.0257 -0.0933 -0.3020 21%0 0.0131 0.0098

Notes:

1 Values indicate the amount to which obegwr simulated values were higher or lower thalveise year

2 E1 and E2 are the Theil coefficient and thedfarmed coefficient of variation; P1, P2 and R3tae FGT poverty indices

Source: Author’s calculations based on househaleeys.
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Table A9: Simulation 1999-2005: Observed and ssmulated mean monthly incomes (in 2005 Bolivianos)

Base year: 1999

Base year: 2005

Wageearnings Self-employment

Total earnings Per capitaincome

Wage earnings  Self-employment

Total earnings Per capitaincome

Observed values
1999 1375
2005 1373

Simulated valuesin case of:

Participation effect 1388
Price effect 1380
Error effect 1328
Participation and price effect 1389
Participation, price and error term effect 1339

735

945

792

829

754

884

912

1009

1142

1056

1065

1000

1107

on1

412

494

417

431

409

434

432

1375

1373

1385

1356

1428

1366

1416

735

945

941

831

915

826

801

1009

1142

1131

1073

1151

1057

1064

412

494

496

471

498

470

473

Source: Author’s calculations based on househaleeys.
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Appendix 7: Different Specification-Using Age and Age Squar ed
Table A10: Values of inequality and poverty indices and observed and simulated changes 1999-2005

Wage ear nings

Self-employment earnings

Total earnings

Per capitaincome

Gini E1 E2 Gini E1l E2 Gini E1 E2 Gini El E2 PO Pl P2
Observed values
1999 0.4708 0.4426 0.8754 0.6149 0.6992 1.1334 0.5628 0.5990 929.0 0.5696 0.6141 1.2885 0.6295 0.3534 0.2494
2002 0.4937 0.5030 1.0222 0.6196 0.7880 1.9404 0.5739 0.6678 414.4 0.5952 0.7131 1.5199 0.6434 0.3511 0.2427
Base year: 1999
Observed differencein 2002 0.0229 0.0604 0.1468 0.0047 0.0888 0.8070 0.0111 0.0688 0.3485 0.0256 0.0990 0.2313 0.0139 -0.0023 -0.0067
Simulated differences:
Participation effect 0.0025 0.0021 0.0018 0.0118 0.0643 .5271 0.0068 0.0258 0.1569 0.0109 0.0283 0.0759 0.0063 50.00 0.0037
Price effect -0.0037 -0.0053 -0.0059 -0.0085 -0.0187 2450 -0.0012 0.0003 0.0269 0.0020 0.0067 0.0465 -0.0035 20.00 0.0030
Error effect 0.0122 0.0302 0.1235 0.0261 0.0864 0.2957 1m0 0.0483 0.1664 0.0078 0.0221 0.1482 -0.0074 -0.0040 01@.0
Participation and price effect -0.0007 -0.0021 -0.0024 0.0048 0.0506 0.5931 0.0059 0.0259 0.1889 0.0124 0.0332 18©.1 0.0077 0.0081 0.0069
Participation, price and error term effect 0.0103 26D 0.1190 0.0346 0.1799 1.9380 0.0237 0.0908 0.7049 0.0214.0671 0.3835 -0.0033 0.0032 0.0044
Residual Change 0.0125 0.0343 0.0277 -0.0299 -0.0911 310.1 -0.0126 -0.0220 -0.3564 0.0042 0.0319 -0.1522 0.0172 .0083 -0.0111
Base year: 2002
Observed differencein 1999 -0.0229 -0.0604 -0.1468 -0.0047 -0.0888 -0.8070 -0.0111 -0.0688 -0.3485 -0.0256 -0.0990 -0.2313 -0.0139 0.0023 0.0067
Simulated differences:
Participation effect 0.0060 0.0043 -0.0105 0.0124 0.05450.3631 0.0106 0.0278 0.1095 -0.0085 -0.0133 0.0525 -0.00060.0115 -0.0132
Price effect 0.0059 0.0085 0.0109 0.0154 0.0396 0.1270 068.0 0.0130 0.0385 -0.0004 0.0007 0.0034 -0.0018 -0.0035 0036.
Error term effect -0.0139 -0.0393 -0.1482 -0.0241 -0387 -0.4688 -0.0151 -0.0519 -0.2403 -0.0054 -0.0207 -0.0840 .014B 0.0072 0.0038
Participation and price effect 0.0094 0.0087 -0.0089 0305 0.1190 0.7388 0.0184 0.0515 0.2474 -0.0066 -0.0015 580.1 -0.0025 -0.0147 -0.0162
Participation, price and error term effect -0.0046 .0305 -0.1531 0.0050 0.0060 -0.0410 0.0001 -0.0166 -0.1280 -0.0150 -0.0359 -0.0632 0.0147 -0.0078 -0.0133
Residual Change -0.0182 -0.0299 0.0063 -0.0097 -0.0948 .7650 -0.0113 -0.0522 -0.2205 -0.0106 -0.0631 -0.1681  28¥.0 0.0101 0.0200

Notes:

Source: Author’s calculations based on househatleeys.

1 Values indicate the amount to which obesstiar simulated values were higher or lower thapeise year
2 E1 and E2 are the Theil coefficient and thedfarmed coefficient of variation; P1, P2 and R3the FGT poverty indices
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Table A1l: Values of inequality and poverty indices and obser ved and simulated changes 2002-2005

Wage earnings Self-employment earnings Total earnings Per capitaincome
Gini El E2 Gini El E2 Gini E1l E2 Gini El E2 PO P1 P2
Observed values
2002 0.4928 0.5012 1.0126 0.6160 0.7764 1.8911 0.5713 0.6613 179.4 0.5912 0.7039 1.4969 0.6434 0.3511 0.2427
2005 0.4794 0.4640 0.8860 0.6430 0.8451 1.9930 0.5716 0.6517 436.3 0.5953 0.7151 1.6998 0.5997 0.3321 0.2287
Base year: 2002
Observed differencein 2005 -0.0134 -0.0372 -0.1266 0.0271 0.0687 0.1019 0.0002 -0.0096 -0.0744 0.0041 0.0112 0.2028 -0.0437 -0.0190 -0.0140
Simulated differences:
Participation effect 0.0035 0.0011 -0.0183 0.0066 0.0146-0.0031 0.0034 0.0028 -0.0288 -0.0076 -0.0169 -0.0361 0620 -0.0087 -0.0103
Price effect 0.0208 0.0456 0.1384 0.0115 0.0256 0.0569 084.0 0.0223 0.1014 -0.0017 -0.0010 0.0073 -0.0177 -0.0188 .0178
error term effect -0.0317 -0.0749 -0.2283 -0.0175 -01065 -0.3704 -0.0226 -0.0706 -0.2917 -0.0109 -0.0367 -0.1409 .01a2 0.0047 0.0021
Participation and price effect 0.0230 0.0431 0.1053 1710 0.0376 0.0423 0.0107 0.0224 0.0596 -0.0068 -0.0114 168.0 -0.0153 -0.0243 -0.0244
Participation, price and error term effect -0.0082 .03a5 -0.1404 -0.0049 -0.0432 -0.3806 -0.0149 -0.0561 5972 -0.0199 -0.0525 -0.1650 -0.0005 -0.0202 -0.0238
Residual Change -0.0053 -0.0027 0.0137 0.0319 0.1119 28.48 0.0151 0.0465 0.1853 0.0240 0.0637 0.3679 -0.0432 0.0012.0098
Base year: 2005
Observed differencein 2002 0.0134 0.0372 0.1266 -0.0271 -0.0687 -0.1019 -0.0002 0.0096 0.0744 -0.0041 -0.0112 -0.2028 0.0437 0.0190 0.0140

Simulated differences:

Participation effect 0.0017 0.0018 0.0000 -0.0032 -05017 -0.1216 0.0036 0.0043 -0.0099 -0.0048 -0.0301 -0.2602 004® -0.0007 -0.0002

Price effect -0.0215 -0.0402 -0.0879 -0.0112 -0.0363 4221 -0.0103 -0.0326 -0.1314 -0.0022 -0.0061 -0.0159 0.01200.0136 0.0159

error term effect 0.0317 0.0804 0.2583 0.0263 0.1010 9549 0.0283 0.0899 0.3635 0.0156 0.0457 0.1194 -0.0044 -6.001 0.0012

Participation and price effect -0.0197 -0.0386 -0.0874 -0.0116 -0.0439 -0.2215 -0.0054 -0.0247 -0.1252 -0.0058 .0317 -0.2500 0.0141 0.0156 0.0175

Participation, price and error term effect 0.0132 40D 0.1586 0.0102 0.0381 0.1860 0.0199 0.0547 0.1928 0.0068.0084 -0.0827 0.0054 0.0135 0.0174

Residual Change 0.0002 -0.0029 -0.0320 -0.0373 -0.1068 .2879 -0.0201 -0.0451 -0.1184 -0.0109 -0.0196 -0.1201 8R03 0.0055 -0.0034
Notes: 1 Values indicate the amount to which obegir simulated values were higher or lower thabeise year

2 E1 and E2 are the Theil coefficient and thegfarmed coefficient of variation; P1, P2 and R3the FGT poverty indices
Source: Author’s calculations based on househaieeys.
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Table A12: Values of inequality and poverty indices and obser ved and simulated changes 1999-2005

Wage earnings

Self-employment earnings

Total earnings

Per capitaincome

Gini El E2

Gini El E2

Gini El E2

Gini El E2 PO P1 P2

Observed values
1999
2005
Base year: 1999
Observed differencein 2005
Simulated differences:
Participation effect
Price effect
Error term effect
Participation and price effect
Participation, price and error term €
Residual Change
Base year: 2005
Observed differencein 1999
Simulated differences:
Participation effect
Price effect
Error term effect
Participation and price effect
Participation, price and error term €

Residual Change

0.4698 0.4416 0.8780

0.4794 0.4640 0.8860

0.0096 0.0224 0.0080

-0.0025 -0.0084 -0.0278

0.0146 0.0286 0.0750

-0.0171 -0.0389 -0.1200

0.0128 0.0215 0.0503

-0.0049 -0.0194 -0.0762

0.0145 0.0418 0.0843

-0.0096 -0.0224 -0.0080

0.0003 0.0019 0.0127

-0.0143 -0.0312 -0.0807

0.0183 0.0404 0.1037

-0.0137 -0.0272 -0.0607

0.0049 0.0130 0.0456

-0.0144 -0.0354 -0.0536

0.6118 0.6926 1.1292

0.6430 0.8451 1.9930

0.0313 0.1525 0.8639

0.0333 8121 3.3973

-0.0029 -0.0045 0.0125

0.0071 0.0208 .0583

2960 0.2096 3.3685

0.0390 0.2547 4.1067

-0.0078 -0.1022 428.2

-0.0313 -0.1525 -0.8639

-0.0046 -02026 -0.1991

0.0022 0.0106 0.0877

-0.0090 -0.0319 .1315

-0.0046 -0.0298 -0.2279

-0.0130 -0.0583 -0.3385

-0.0183 -0.09420.5253

0.5604 0.5947 901.0

0.5716 0.6517 434.3

0.0111 0.0569 0.2535

0.0126 0.0765 1.0546

.000® 0.0049 0.0241

-0.0053 -0.0182 -0.0907

0.0147 0.0892 1.2256

0.0120 0.09001.5261

-0.0009 -0.0331 -1.2726

-0.0111 -0.0569 -0.2535

0.0028 0.0002 -0.0415

-0.0032 -0.0122 -0.0480

0.0041 0.0098 0.0151

-0.0007 -0.0142 -0.1080

0.0043 -0.000-0.0590

-0.0154 -0.0568 -0.1945

0.5669 0.6091 1.2871 0.6295 0.3534 0.2494
0.5953 0.7151 1.6998 0.5997 0.3321 0.2287

0.0285 0.1060 0.4126 -0.0298 -0.0213 -0.0207

0.0052 .0048 0.0032

0.0182 0.0873 0.8763

-0.0004 0.0004 0.0150 -0.0098 -0.01250.0135

-0.0049 -0.0187 -0.1159 03BO -0.0015 -0.0011

0.0194 0.0965

1.01940.0003 -0.0063 -0.0089

0.0168 0.0932 1.1907 -0.0023 -0.0077 -0.0098

0.0116 0.0128 -0.7780 -0.02750.0136 -0.0109

-0.0285 -0.1060 -0.4126 0.0298 0.0213 0.0207

-0.0131 -0.0504 -0.3054 013m -0.0072 -0.0048

-0.0010 0.0017 0.0669 0.0109 3.012 0.0142
0.0035 0.0152 0.0879 0.0012 10.00 0.0005
-0.0140 .05@n -0.2856 0.0049 0.0070 0.0106

-0.0101 -0.0340 -0.1737 0.0077 0.0083 0.0114

-0.0183 -0.0720 -0.2389 2210 0.0130 0.0093

Notes: 1 Values indicate the amount to which obexir simulated values were higher or lower thaaise year
2 E1 and E2 are the Theil coefficient and thedfarmed coefficient of variation; P1, P2 and R8the FGT poverty indices

Source: Author’s calculations based on househaleeys.
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Appendix 8: Observed and ssimulated relative changes
Table A13: Simulation 1999-2002

Wage ear nings

Self-employment ear nings

Total earnings

Per capitaincome

Baseyear: 1999
Observed difference in 1999-2002
Simulated differences:
Participation effect
Price effect
Error effect
Participation and price effect
Participation, price and error term effect
Residual Change
Base year: 2002
Observed differ ence 1999-2002
Simulated differences:
Participation effect
Price effect
Error effect
Participation and price effect
Participation, price and error term effect

Residual Change

Gini

E1l

E2

Gini El E2 Gini El E2 Gini El E2 PO P1 P2
4.9 13.6 16.8 0.8 12.7 71.2 2.0 115 31.9 45 16.1 18.0 2.2 -0.7 -2.7
0.9 1.2 1.6 0.3 0.5 0.0 0.3 0.2 -0.6 1.2 23 1.9 1.1 1.7 1.8
-0.3 -0.2 0.6 -1.7 -3.3 -3.0 0.0 0.6 3.9 0.6 1.7 52 -0.7 0.9 1.6
2.3 6.1 12.9 4.4 12.9 27.1 3.0 7.9 14.6 1.3 3.4 10.5 -1.4 -1.2 8 -0
0.6 1.1 2.4 -1.2 -2.4 -2.5 0.3 0.8 3.4 1.7 3.9 7.4 0.6 2.7 3.4
2.7 7.0 515. 3.2 10.1 23.9 3.0 8.1 17.3 2.8 6.8 17.4 -1.2 1.3 2.4
2.1 6.6 1.3 -2.4 2.6 47.3 -1.0 3.4 14.6 16 3 9. 05 3.4 -1.9 -5.1
-4.9 -13.6 -16.8 -0.8 -12.7 -71.2 -2.0 -11.5 -31.9 -4.5 -16.1 -18.0 -2.2 0.7 2.7
0.8 0.5 -1.3 0.7 0.9 -2.8 1.1 1.5 -0.5 2.4- -5.1 -5.1 -0.9 -4.5 -6.5
0.6 0.6 -0.4 2.7 6.3 13.4 1.0 1.8 3.3 -0.3 -0.4 -0.4 -0.6 -1.3 9-1
-2.6 -7.9 -15.2 -4.2 -13.1 -42.8 -2.6 -8.4 -21.0 -0.9 -3.1 8-5. 2.4 2.1 1.6
0.9 0.1 -3.0 3.9 9.3 20.6 12 3.8 5.1 -2.5 -4.7 -3.9 -1.6 -5.7 -8.2
-1.8 -7.8 175 -0.1 -3.4 -22.1 -0.8 -5.1 -17.8 -3.6 -8.3 -9.5 1.5 -3.7 .0-7
-3.0 -5.8 0.7 -0.7 -9.3 -49.1 -1.2 -6.3 1-14 -0.8 -7.9 -8.4 -3.7 4.4 9.7

Source: Author’s calculations based on househaieeys.
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Table A14: S mulation 2002-2005

Wage ear nings Self-employment ear nings Total earnings Per capitaincome
Gini El E2 Gini El E2 Gini El E2 Gini El E2 PO P1 P2
Base year: 2002
Observed difference in 2002-2005 -2.7 -74 -125 44 8.8 54 0.0 -15 -5.2 0.7 16 136 -6.8 -5.4 -5.8
Simulated differences:
Participation effect 0.4 -0.7 -25 21 6.4 13.2 0.8 1.8 2.3 11- -1.6 -0.1 0.1 -2.1 -4.1
Price effect 27 5.3 6.8 1.9 3.2 2.9 0.8 1.7 4.0 -0.9 -1.6 -2.1 -3.3 -6.1 -8.2
Error effect -6.2 -14.4 -21.6 -3.1 -9.0 -20.5 -4.0 -10.6 -20.3 -1.8 51 19 19 1.4 1.0
Participation and price effect 3.0 4.7 4.3 3.9 10.2 19.0 81 45 10.0 -1.3 -1.4 15 -2.4 -7.1 -10.5
Participation, price and error term effect -3.2 9.9 177 -0.1 -1.7 -7.3 -2.9 -7.9 -13.9 -3.6 -7.5 -9.6 -0.3 -6.0 0.31L
Residual change 0.5 25 52 45 10.6 12.7 2.9 6.5 8.6 43 9.1 23.1 -6.5 0.5 45
Base year: 2005
Observed difference 2002-2005 2.7 74 125 -4.4 -8.8 -5.4 0.0 15 52 -0.7 -1.6 -13.6 6.8 54 58
Simulated differences:
Participation effect 0.7 0.1 -1.7 -0.6 -2.4 -7.2 0.7 0.4 0-2. -0.7 -3.8 -16.6 -1.2 -1.6 -15
Price effect -2.7 -5.4 -6.5 -2.0 -5.1 -8.1 -1.2 -3.8 -8.2 0.1 -0.1 -1.6 2.0 34 7.1
Error effect 6.3 15.8 254 4.5 13.8 28.1 5.0 13.9 26.6 2.7 6.7 8.9 -0.9 -04 4 0
Participation and price effect -2.0 -5.3 -8.2 -2.4 -6.8 144 -0.4 -3.1 -9.8 -0.5 -3.6 -16.8 0.9 3.5 6.5
Participation, price and error term effect 4.4 9.9 914. 18 5.8 9.8 4.2 9.6 13.1 1.7 2.4 -6.4 -0.4 2.8 6.3
Residual change -1.7 -2.5 -24 -6.2 -14.6 -15.2 -4.3 -81 .8-7 -24 -3.9 -7.2 7.2 2.6 -0.6

Source: Author’s calculations based on househaieeys.

62



Table A15: Simulation 1999-2005

Wage ear nings

Self-employment ear nings

Total earnings

Per capitaincome

Base year: 1999
Observed difference in 1999-2005
Simulated differences:
Participation effect
Price effect
Error effect
Participation and price effect
Participation, price and error term effect
Residual Change
Base year: 2005
Observed difference 1999-2005
Simulated differences:
Participation effect
Price effect
Error effect
Participation and price effect
Participation, price and error term effect

Residual Change

Gini El E2 Gini El E2 Gini El E2
20 51 0.9 51 220 76.5 20 9.6 233
0.2 -0.3 -1.3 3.2 14.8 72.3 1.3 5.6 20.4
2.3 5.1 7.9 -0.6 -0.9 0.9 -0.2 0.1 1.7
-3.8 -9.2 -14.5 1.2 3.0 5.2 -1.0 -3.2 -8.8
2.7 5.2 7.2 2.0 10.2 48.1 0.9 4.8 17.0
-1.4 -4.7 -8.5 3.4 14.8 64.3 0.2 2.9 15.1
3.4 9.8 9.4 1.7 7.2 12.2 1.8 6.6 8.2
-20 -5.1 -0.9 -5.1 -22.0 -76.5 -20 -9.6 -233
-0.6 -0.7 0.3 0.6 2.2 5.6 1.2 3.0 5.5
-2.1 -5.2 -7.6 0.7 3.2 14.4 0.0 -0.5 -1.2
4.0 9.7 12.8 -1.5 -4.5 -11.8 0.8 1.9 2.1
-2.5 5.4 -6.7 13 4.7 16.1 1.3 2.6 3.6
1.6 4.3 6.3 -0.1 0.2 3.6 2.1 4.7 6.4
-3.6 9.3 -7.2 -5.0 -22.2 -80.1 -4.1 -14.3 -29.6

Gini El E2 PO P1 P2
50 17.4 321 -4.7 -6.0 -8.3
2.0 7.0 211 1.3 15 1.2
-0.4 -0.5 0.9 -1.8 -3.9 -5.8
-0.9 -3.2 -9.6 -0.4 -0.4 -0.4
1.6 5.8 17.4 0.0 -1.7 -3.9
1.0 3.8 13.0 -0.1 -2.1 -4.3
4.0 13.6 19.0 -4.6 -3.9 -4.0
-5.0 -17.4 -32.1 4.7 6.0 83
-1.4 -5.8 -19.0 -1.4 -2.1 -2.3
0.2 1.4 7.5 2.0 3.7 5.9
0.7 2.7 7.6 0.2 0.3 0.2
-1.1 -4.6 -16.3 0.7 1.9 4.0
-0.5 -2.1 -8.6 1.3 2.3 4.4
-4.5 -15.3 -23.5 34 3.7 3.9

Source: Author’s calculations based on househatleeys.
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