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Abstract

The question posed by this work is two-fold: fiystdoes domestic activity determine
participation in informal activities to a propomiate degree? Secondly, does domestic
activity and participation in informal activitie®sult in better income distribution and a
lowered level of poverty? In order to answer thmstfiquestion, the size of the informal
economy is first measured on the bases of decla@uetary incomes and of full incomes
(including monetary values of time use) through @dei of a complete demand system for
the self-employed and wage earners. The cros®sattiataset used in these estimations is
obtained by matching the Time Use Survey of 200 wie Household Budget Survey over
the years 2007 to 2011, inclusive. To attempt tnem the second question, we measure the
Gini Index for extended income (informal earningsdrporated into declared income) and
extended full income (informal earnings includeduti incomes). We will also decompose
income inequality using the Oaxaca-Blinder decorntmrsmethod for both working groups.
The income inequality gap appears to favor selfleygd workers who have informal
earnings, while wage earners are worse off thrahghr participation in informal activities.
We adopt a concentration index to decompose tlaéeffect of informal earnings on income
inequality and to derive the elasticity of varigbontributions to income inequality and the
sensitivity of these contributions to informal eags. According to our results, informal
earnings contribute a great deal to inequalityresged as 37.8% which decreases to 35.5%
when time use values are added into the estimatiaonclusion which is consistent with the
results of the informal economy estimation.
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1. Introduction

It is crucial for governments to be specific inithmlicies and programmatic interventions
in order to avoid the undesired economic and satsis of informality. Such costs extend to
income inequality or to poverty which work to linetonomic growth. It has been found that
income distribution with full incomes (domestic gduxtion incorporated into monetary
incomes) are more equally distributed than monatamgymes alone (see Bonke, 1992). These
studies posit that there is a weak correlation betwmonetary income and domestic
production. The underlying logic, as predicted byi@au (1986), is that high level workers
do less non-market work than low level workers.wdwer, Franzis and Stewart (2011) also
show that this weak correlation with the additidnadarge value of domestic production to
monetary income cannot explain this phenomenonthEumore, a strong relationship
between these factors may reverse the effectschfdimg household production in monetary
incomes (Jenkins and O’Leary, 1996).

However, none of these works discuss the intenadbietween informal and domestic
activities. In fact, participation in informal adties at a micro-decision level necessitates the
consideration of domestic production since it itewfused as a proxy for the household's
informal activity decisions especially in develogpiaconomies (Aktuna-Gunes et al., 2014).
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We can thereby expect that a shortage of resoucoeshined with a lower opportunity cost
of time, will result in an increase in the ratepafrticipation in informal activities to obtain
necessary goods and services. This, in turn mayifynaatome distribution, notably in
developing economies. One could argue that ignatmgestic activities and under-reported
incomes, both, may cause an underestimation ofuadéges in income distribution. In this
respect, does domestic activity determine partimpain informal activities in the same
manner? Do domestic activities and participatiomformal earning activities result in better
distribution of income and a lower level of povérty

The aim of the present paper is precisely to anghese questions. We believe that the
findings of this study lie in household informalreiags and domestic activities and the way
in which they affect governmental policy related itwome distribution and poverty in
developing economies. The expected contributiorthed paper is to decompose income
distribution to show changes in poverty by incogtiorg the monetary time use values and
unreported incomes into household income. To thi &e use cross-sectional data within
the complete demand system framework and full prigih full expenditures (i.e. monetary
expenditures and monetary time values of domestiwites combined) obtained through
matching of the classic Family Budget and Time blseveys for Turkey for the years 2007 to
2011. The details of the analysis are as follows:

1) The lack of reliable direct statistics on the mfi@al economy requires both a specific
methodological solution and appropriate databasesndirectly evaluate the size of
unreported incomes. The most frequently used metlawe based on a macroeconomic
approach, very often giving disparate evaluatioBshfeider and Enste, 2080)The
background of these various macroeconomic methaddraquently discussed and
criticized. For instance, Thomas (1999) pointstbat they are not based on any theory.

a.In our study we use the complete demand systenpagpiprdeveloped by Lyssiotou et
al. (2004) (see also Fortin et al. (2009) and A&t@Bunes et al., 2014), for the
estimation of the size of the black economy in ByrkThe model will be estimated on
individual cross-section household data coverirggghriod 2007-2011. The basic idea
of this approach is to estimate the individual Bngerves and compare observed
expenditure and income. Underreported income isvered as the difference between
the level of reported income and its theoreticaklecorresponding to the observed
expenditure which is supposed to be exactly asrtegppo We propose a complete
demand system approach for the estimation of tliemnreported part of incomes both
for self-employed and wage-earrfefBhis approach allows us to identify more accurate
coefficients for under-reporting due to self-enyoh@nt incomes and to wages by
assuming that the consumption of each good, reladetis marginal propensity of
consumption, is the same as in the case of thenvevactually observed. Thus, it is

! The large differences between the estimates aeeedsentially to the method used. These differences
prevent policy makers from evaluating the gravitythee problem to adopt appropriate policies. Thislso the
case of Turkey. Many methods have been used ipabesuch amoney demanthethod by Ogunc and Yilmaz
(2000) and also by Cetintas and Vergil (2003),tthecollectionsmethod by ligin (2002), thelectricity usage
method by Us (2004)Dynamic Multiple Indicators Multiple Causes Meth@dYMIMIC) by Schneider and
Savasan (2007) which rise a discussion about frabildy of the estimated size of the Turkish infiaal sector
(see Ulgen and Ozturk (2006)). Indeed, these stugiee very different estimations of informal ecanoin
Turkey from 3.61% (for Temel et al. (1994)) to 139%6r Akalin and Kesikoglu (2007)) according to the
method used for relatively recent and comparablogs.

“According to the research conducted by Republidukey Social Security Institution in 2011, 75% of
wage-earners declared the minimum wage lower thair real wage rate. The undeclared wage earners
represent 45.63% of total wage earners.



possible to compute the size of the black economythe basis of the information
regarding the relative amount of self-employmemt wage incomes in the GDP.

b.In this model we consider all goods and servicesfal income with full price values
proposed by Gardes (2016) (see also Aktuna-Gunals, @016) in a quadratic demand
system in order to better identify the influencdsdomestic activities on informal
earnings. “Full” values are obtained by integratingnetary time use values in income
and in price.

2) We apply the model to Turkey, a developing counifpe high level of domestic
production in developing countrieicreases the possibility of substitution betwiemal
and informal incomes via, among others, domestitvides. Final goods via domestic
production are produced by combining time use #@s/ with market goods. In this
respect, in the estimation, we combined Family Badgr the years from 2007 to 2011
with Time Use Survey for 2006. We use Rubin’s (198@tching specification in order to
increase the quality of matching between time wa dith household budget survey data
(see also Moriarity and Scheuren, 2003). The maasaon is that the “concatenation”
method proposed by Rubin (1986, 1987) uses pastialelation between variables of
interest for each dataset in a matching processhafeiveals uncertainty caused by the use
of fabricated data.

3)We decompose income inequality into seveitributing factors The core idea, in this
analysis, is to compare the distribution of theeagied income (the monetary incomes with
informal earnings of households) with the distribntof extended full income (monetary
income and monetary time values including inforeenings) through a set of factors that
vary systematically with informal activity decis®nand socioeconomic status. This
analysis allows us to identify the difference bedwéhe effects of domestic production and
informal earnings on income inequality.

a.More precisely, we propose to decompose incomeualéy through the method
proposed by Oaxaca and Blinder (1973). When weidengarticipation in informal
activities, this allows us to analyze the ways timabme inequality is affected, and
possible explanations for these effects. Howevhg éxplained part of income
inequality can be uncertain since heterogeneous tise patterns and restricted hours in
work between self-employed workers and wage earmesy result in a biased
decomposition. In other words, informal earningsynf@vor or disfavor the income
inequality according to time use constraints fonseholds who have different types of
occupations. Thus, we propose to decompose sellegeth workers and wage earners
separately in order to better identify the degremequality in income distribution with
informal earnings for each group taken into consitien. Thus, we also decompose the
effects of domestic production and informal earsirap the income gap for both
working groups for each year of observation.

b.In this respect, the degree of inequality captimgthe Oaxaca decomposition would be
limited, given that group differences are examineere. That being the case,
measurement and explanation of inequality in incaomss the entire distribution of
informal earnings and socioeconomic status, woelgteferable. We measure the Gini
Index and adopt the Concentration Index proposed/agstaff et al. (2003) in order to
demonstrate that informal earnings with other sem@dmomic variables can be
decomposed into contributions of the individualtées to income-related inequality.

*Domestic production takes the largest share inl#ily life of Turkish households. According to Idacan and
Gunduz (2009) this production represents valuesdrt 25% and 45% of GDP in 2006.



Thus, we can derive the total direction of thetrefeship between standard deviation of
declared income for each income decile and thendet® incomes (for monetary and
full) through both workers’ informal activity pattpation distribution. Yet its
magnitude reflects both the strength of the reteingp and the degree of variability in
income inequality for Turkey from 2007 to 2011.

4)In this paper, new methods are proposed for thesumement of poverty which necessitate
only aggregated information regarding changes batwevo periods, information which
can be given by a pseudo-panel of repeated crasisise and which do not necessitate
panel data. In this estimation we use the Oaxawardposition equation for the poor
households, for different periods, which providde texogenous and endogenous
components of poverty changes. Furthermore, weneldhie Multidimensional index of
Poverty and Richness (MIPR) as proposed in Gar@esiert and Langlois (2000) as
crossing three dimensions of levels that are siggpts be independent of one another. We
use individual informal earnings and monetary tinse values in two dimensions of the
MIPR, which enables to measure their effect on ¢hange in poverty between two
periods. These methods are based on pairing amcigatéd probability of poverty
computed by means of pseudo-panel data.

The remainder of the paper proceeds as followdid@et presents the theoretical model of
the complete demand system in the context of th#emreporting income from various
sources with the model of full prices. Section 2ivis the econometric specification of the
complete demand model, the decomposition methodgarsistent poverty method. Section
3 introduces the combined Family Budget and Time klgveys dataset used in estimations
with a short description of the matching proced@ection 4 reports the empirical results and
section 5 concludes the paper.

2. The theoretical model

2.1 The Full Price Concept

Becker (1965) considers a setfiofal goodsthe quantities of whicl;, i=1 to m, enter the
direct utility of the consumeu(Z;, Z,,... Zy). In order to simplify the analysis, Becker states
that a separate activityproduces the final goadn quantityZ; using a unique market good in
quantityx and unit time; per unit of activityi. Finally, time to produce activityis supposed
to be proportional the quantity of market factgr=17,x . Thus the final goods are produced

by a set of domestic production functions4, = f (x,z ; W) with all other (socio-economic)
characteristics of the household in vecidt This assumption allows him to write the
consumer program: Maxu(Zy, Zp,... 4n) such that Z = fi(x,ri;\/\/),zi px=) and
zi rx +t, =T with y=wt, +V the monetary income which sums labor and othemes,

tw the labor time on the market aidotal disposable time for one period. In case oftiple
market goods used in activitya generalization to a bundle of market goods tsguoduce
the activity can be performed by defining aggregatmmodities of these market goodsifor
the monetary pric@, can be defined as a price index for the bundleoofesponding goods
coherent with the monetary budget constraint.

The sum of these three constraints gives the fudigbt constraint as depending on full
incomey’ defined as the maximum monetary income which cdgédearned working all

disposable tim& at the market wage rate net of taxesyW:= wT . The full pricez for final
goodsi writes: p X +wt with an opportunity cost for time which can eventually be taken



as the agent’s market wage rate. If the agent'®ppity costw differs from net wage, the
full budget constraint writes:

Dipxtat)=y Hw-W(T-§)= Y +(w- W) 1 X 1)

In this case, the full income is corrected by meahsa function of the domestic
production time which represents the differencewben the market and the personal
valuation of that time: the agent substrates franfull income the transaction cost between
her leisure and market labor opportunity cost foret (this correction applies whence the
market labor supply, is predetermined, which defines the monetary irom

In case of complementary factors (market goodstiame)) used to domestic commodities
(see Gardes, 2016), Becker’s full price for comrhoidcan be written:

Pn = R+, (2
with 7;;, the time use necessary to produce one unit ofati@tity andp; the monetary

price. Suppose that a Leontief technology allows ¢luantities of the two factors to be
proportional to the activity:

X = $inZn . a
sothatt, =7, %, ,vyields r, =
tih — 9ih Zih ih ih th y Tm gtih

This case corresponds to an assumption of compkamigrbetween the two factors in the
domestic technolody which allows calculating a proxy for the full pei of activityi by the
ratio of full expenditure (monetary expenditure dhe value of time defined as time use per
unit of the commodity multiplied by the opportunitpst of timew) over its monetary
component:

(P + @) X _ Pt @il _ g, BT

1
—py 3)
P %, R PP

7, =

Under the assumption of a common monetary ppicéor all households in a survey
during the same period, this ratio contains allittiermation on the differences of full prices
between households deriving from their opportucitgt for timew;, and the coefficient of
productiont;,. If the monetary price changes between houselmigseriods, the full price

can be computed as the product of this pragy with pis: pi];l = pineTin- With these
definitions, it is possible to measure the fullcpes, observing only monetary and full
expenditures by equation (Ihe market wage net of taxes have been used toraiaithe
opportunity cost of time (see, e.g., Gardes antz&ta 2015 for discussion on this subject).

2.2 Consumer expenditure system

Following Lyssiotou et al. (2004), Fortin et alO®) and Aktuna-Gunes et al.(2014) we
consider households with separable preferencearabte and nondurable goods represented
by a cost function: @ U) =F(c(p, U), d(r, U), U), wherep, r and U correspond to the price
vector of nondurable and durable goods, and tdhthesehold utility level. The(.) andd(.)
functions represent aggregate price indexes fodu@ble and durable goods respectively. In

* An alternative hypothesis based on the substititiabetween the two factors is discussed in Alprand
Gardes, 2016.



other words, they are the sub-cost functions wheftect the prices of unit costs paid by
households for each type of good. Each of thesetifurs increases in U and is linearly
homogeneous in prices. This structure implies bmatsehold consumption decision can be
decomposed inttwo-stage budgeting

(a) The household begins with allocating its total rex&Y to the expenditure of durable
and nondurable goods according to the cost minigizule (with the help of(.) and

d(.)).
For example demand for tif& good in the nondurable group writes:

0F(.) oc(.)
%= 5c0) ap (4)

So, we can aggregate the demandgoto obtain the household total expenditure of
nondurable goods by using Shephard’'s lemma anfirthelegree homogeneity property pn
of thec(.) function.

_ B 5 960) L 9F () c
inp.q ac()Z o0 ac()c() (5)

(b) In the second step, the household chooses theopére expenditure for each good
which belongs to a given group (durable, nondunai¢éhin the total expenditure of
each group according to the price vector of thamigrand to the total utility level.

More precisely, the share of nondurable expenditwravithin the total expenditurey) is
given by

OF () ac(.) ac()
_pg_ 0d)dp _ " dp _

" y B 9F() c() B o)
oc(.)
Following Banks et al. (1997x(.) andd(.) are specified as Pig-log cost function, and

eqguation (6) can thus be written as a QuadraticoSinideal Demand System (see the section
Econometric Modél

oc(.) _ alnc(.)
q) dnp

b
a0 (6)

3. Econometric model

3.1 Complete demand system

It can be assumed that the unit cost of goodstHeasguadratic logarithmic form (Lewbel,
1990)

| U 7
nc(p,U) =alp) + b(p){ ()u} (7)

Wherea(p), b(p) andg(p) are some functions homogeneougihe Hicksian shares,

= a(p) + Hp) {ﬁ} +A(p) {%} ®



wherea;(p)=dlna(p)/ dlnp;, bi(p)=clnb(p)/ dlnp; andii(p)= bi(p)dlng(p)/ dinp;, andU is the
households utility level. In order to calculates thudget share within the system of Engel
Curves, the base period prices can be assumed ¢toé€p =r = 1 by introducing thén
subscript which denotes the individual households:

W, =a, + 3 [In Yh*:|+5|[|n Y, ]2 9)

WhereY* is thetotal (true) income and using the equation (8]L —goU)=(InY* — ap)/ by
and ao, by with go are the values corresponding functions gt=r; = 1. a, B, 6 are the
parameters. This equation represents the quadtatel curve derived from the Pig-log cost
function.

We assume in our model that Y* is separated inteetltsources denoted a, s, r which
respectively correspond to other income sourcegegaself-employment income. Thus, the
total reported (true) income is supposed to beighted sum of these three sources.

Yh* = Z ngmh
m=as (10)

This equation implies that the true income mustebeal to the sum of the observed
incomes Ya, Ys, Yr) multiplied by their corresponding factoi,(6s, 6;), where we supposg,
0s> 1 (i.e., under reporting) arty = 1 (correct observation of the other incomeslléws us
to calculate the size of the underground econontytha saving tendencies with respect to
the under reporting part of declared incomes bgstimation ofj; andés. In order to impose
the constraints on th& andds parameter, Fortin et. al (2009) propose to expites (1+¢e)
where k is a parameter estimated by the model tiligevalues of self-employment and wage
income thus writé/,*=(1+e %)Y, andYg*=(1+e')Ys.

Finally, the sum of each source of income can berdened as a ratio of the reported
total income:yn = Y4/Y, whereY is the sum of other sources as fees, government
transfers..etc. as well as wages and self-employment inconk@dlowing the model
proposed by Aktuna-Gunes et al. (2014; based ork8Banhal. 1997), we consider all goods
and services with full price values in a quadrdgmand system:

2
W, =a;, +Xa;Z;, + B [m Y, +In( ¥ emym)}/;zi [m Y, +In( X Hmyn)} +X y,log 7Ty, + ¢, (11)
] m=a,s, r m=gsr ]

wherew, 71, Z, represent respectively the budget share, the fidep and the household
characteristics vector (which allows us to take iatcount the heterogeneity of preferences),
andyn the tree components of income. We cannot expettthie individuals from different
social groups have the same reaction in consumjpinahsaving choices with respect to the
different types of incomes especially when thenenisertainty about these revenues.

3.2 Decomposition methods
3.2.10axaca’s decomposition

Suppose that our outcome variable of interest ¢orime equality I€). Now, we have two
groups, which we shall call the households havrigrmal earningsHi) and households not
having informal earningsHi’). We can assume that income inequality is expthibg a
vector of determinants, according to the regression model:



Hi' -+ _Hi'- H

e ={ﬁ Jara (12)
B +&™if Hi

where the vectors off parameters include intercepts. As it can be pdiiteheFigure 1°, In

the case of one single regressor the householdsdghaformal earnings are assumed to have

more advantageous regression line (as concerngetiivative ifle overx) than households

not having informal earnings.

Figure 1. Oaxaca decomposition for income equality informal earnings

le A
i Equation for Hi
=
AXBHi {
"""""""" : Equation for Hi’
AxpH” { ““““““““ P
R S ,
XHi’ XHi VX

In the case of théli’, we read off the equation for tié’ abovex™, giving a value ofle
equal tole™ . In the case of theli, we read off the equation for tii abovex™, giving a
value ofle equal tole™. The gap between income inequality fef" and forle™ could be
expressed in either of two ways:

AxBT + ALY
e -1 =" X' - g X = or as (13)
AX,BHi +AﬁXHi'

Where X' and X' are vectors of explanatory variables evaluatedhat means for the
households having informal earnings and the houdehnot having informal earnings
respectively where we assume that exogeneity quoreing to the conditional expectations
of the error terms in equation (12), is zero. The tdecompositions in equations (13) can be
seen as special cases of a more general decoropositi

le™ — 1" = AXB" +AB X+ AXS (14)
—E =C =EC

so that the gap in mean outcomes can be thougds deriving from a gap in endowments
(E), a gap in coefficients (C), and a gap arisingrf the interaction of endowments and
coefficients (CE). The two equations 13 are spearasks in which

® We use the same specification of the Oaxaca deasitign presented by O’Donnel et al. (2008) for pand
nonpoor population.



le™ — 1" =Ax" +AB X" = E+(CE+ § (15-1)
and
le™ — 1" =AxB" +ABX" =(E+ CB+ C (15-2)

So, in effect, the first decomposition places theraction in the unexplained part, whereas
the second places it in the explained part.

Oaxacaregression model

In our estimation setting, we use a standard dewviacore for Ig;) measuring the difference
between the declared monetary incomes for eachvithdil and the median monetary
incomes of each income quartiles. We classify tgskholds according to whether they have
informal earnings or not. Once equation (11) hanbzarried out, the estimated parameters of
the Engel curves are used for the calculation lbfeseployed workers and wage earners true

income ag’ =gy andy =gywhere Y, and Y, are the adjusted self-employers and wage
earners incomes which are obtained by multiplyiggheir declared incomés and Y, with

g and g,respectively. These parameters for each groapds can simply be derived from
equation (11) as a sum over consumption groupsliasvs:

. 10% - Y 4y,
gr or)s — A (16)
on n; yr(or)s

In this equation (16), the sum over househaldsrresponds to the individual valuesyaind
@ for each householdd and 6, is computed for each consumption group by usirg th

estimated parameters of the complete demand sygtem in the equation (111 for r ands
represents the arithmetic mean of the estim#&euhd &, for n consumption groufs Thus

households having informal earnindgsi€1) can easily be identified whether if households
haved >land@, >1.

3.2.2 Gini and Concentration Index

Measurement and explanation of income inequality across the eistirdution would be
preferable than separately explaining informal income and socioeconalatied income
inequality for the self-employed and wage earners. Often inequadityes (Theil and Gini)
can also be decomposed to measure sub-populations. Further, weagdese to measure
how much income dispersion for each income quartile can be expldimedgh the
decomposition of the Concentration Index (CI). In fact, the Clldeen used as a relative
measure of inequality that indicates the extent to which a healtbator is concentrated

® Ris defined in terms of the quadratic model as:

R=-f -20 + \/((,@,+2§ Y-49 (G InY, +4 (nY, Y- (@ +Y G Z+Y K logrp +>.4 A). A represents the year
i i t

dummies.R is a discriminant equation; hence only the pesitoots have been chosen.



among the disadvantaged or the advantagae propose to use Cl as proposed by Wagstaff,
van Doorslaer, and Watanabe (2003) since it enables us to measurastiwt\elof the
contributions of variables to income inequality and the seitgitof contribution of the
informal earnings and socioeconomic variablés our analysis, we determine Cl as a means
of quantifying the degree of informal earnings-related inequalithendispersion of income
among each income decile. To do so, we refer to an income inegstalitgard deviation
score for [e,) and to measure socioeconomic status and monetary and full incahoeing
informal earnings. For any linear additive regression modk,oduch as

|e2=a+zjﬁjxj+.s (17)
the ClI forle,, C, can be written as follows:
C=Y (BX 1 1)G +GG/u (18)

whereu is the mean of thie,, X; is the mean of;, G is the ClI forx; (defined analogously to
C), andGC, is the generalized ClI for the error tershh Equation (18) shows that C is equal to
a weighted sum of the CI of theregressors, where the weight fgris the elasticity ofe,
with respect tax; [[S’j %] The residual component—captured by the last terreflects the

informal income-related inequality as the disparsaf income that is not explained by
systematic variation in the regressors by extendeome, which should approach zero for a
well-specified model.

3.3 Persistent Poverty
The persistence of poverty is the essential secimeénsion of this phenomenon, which

adds to the number of households or individualsctvtare classified as poor by a poverty
line. The information on the duration of this seatan be recovered only by means of panel
data. Duncan et al. (1995) show that one thirdhef poor families surveyed in the Panel
Study of Income Dynamics are no more poor threesykdier. This figure is probably highly
endogenous to the macroeconomic environment asasdlth the households’ characteristics.
The panel, which is used to track poverty perst#emust be sufficiently long in order to
predict the probability of each household typearhaining poor during a given period, since
the decay of poverty along time is probably nomdin Therefore, attrition may appear as a
problem when recovering persistence, with a longgpa

In this section, new methods are proposed whichesmtate only aggregate
information on changes between two periods, infeimnawhich can be given by a pseudo-
panel of repeated cross-sections and which do ecegssitate panel data. Once we compute
the underreported parts of income, this applicatalh allow us to obtain the estimates of

" The Concentration Index (Kakwani 1977, 1980), Wwhis directly related to the concentration curvees
quantify the degree of socioeconomic-related inbyuan a health variable (Kakwani, Wagstaff, andnv
Doorslaer 1997; Wagstaff, van Doorslaer, and P88B1van Doorslaer et al. 1997, van Doorslaer.e2@06).
For the other usages of Cl to explain income inkya@ee Berrebi and Silber, (1987), Giorgi angl@rano,
(2016).

8 For the discussion of the model of estimation aecodnposition and of other other indexes see O’Doane
al.(2008).
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persistent poverty using a pseudo-panel for thesélooids participating in informal activities.
The persistence of poverty can thus be recoveredgh four procedures:

1. A direct measure of panel data, as processed byduet al. (1995) and Duncan
(1999) on the PSID.
2. Estimating permanent income through the use of magyc model and defining a
poverty line on monetary grounds by means of thesbbolds’ permanent income, in
turn to estimate permanent poverty (which may retréalized in each period, but
which characterizes a large part of the househdif¢'sycle. See Ben Rejeb, 2008 and
Ben Rejeb et al, 2006 for examples).
Pairing an anticipated probability of poverty cortgzby means of pseudo-panel data.
Crossing the poor population and a grouping ofpibeulation in homogenous cells in
order to recover poverty, for a later period, by tapartition of the same groups in the
population.

PO

This section presents the third methd@overty is defined by the usual indexes and by th
Multidimensional Index of Poverty and Richness (R)P as defined by Gardes and Langlois
(Cardoso-Gardes, 1996, Gardes-Langlois, 2000). Mtewse extended monetary income and
extended full income for the calculation of theemrds. The details of the two methods used
to estimate persistent poverty is presented in Agpe Two methods to estimate persistent
poverty.

4. Micro Data, Matching Statistics

We use two household surveys: the Time use surV&)5) in 2006 and the Household
budget surveys (HBS) for the years between 2007 201dL inclusive from the Turkish
Statistical Institute (TURKSTAT). The HBS have bemmnducted on a total of monthly 720
and annually 8640 households for each year. Theséclhgroups of variables have been
obtained from these surveys: Variables of the secmnomic status of the households such as
the status of property of house, living in villagein rural areas, etc; variables related to
individuals (age, gender, academic background).sG@mption expenditures variables (food
and non alcoholic beverages, alcoholic beveragtsaigarette and tobacco, clothing, health,
transportation, education services, etc.) In thesTib 2006, approximately 390 households
were selected each month giving a total of 5070skbalds during the whole year. Within
these households 11 815 members aged 15 yearsvanavere interviewed and were asked
to complete two diaries — one for a weekday andfona weekend day — by recording all of
their daily activities during 24 hours at ten-miensots. This survey on Time use in 2006 is
matched independently on the Family budget surealizing monetary and time expenditure
data. In this application we do not take into actdbe possible spatial autocorrelation within
regions.

We combine the monetary and time expenditures antmique consumption activity at the
individual level. We proceed with the matching bése surveys by using similar exogenous
characteristics in both datasets as age, size a$dhwld using OECD equivalence scales,
proportion of children in the households, matrinabrsituation, home ownership, number of

° Method 4 is presented in Ben Rejeb, Salah-MatamssiGardes, 2009.
1% This index has been recently included among thveryp indexes computed by Statistic Canada.
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household members, geographical location separfielyead of household and Female. The
selection equation concerns the households whigh hgpositive time use of their activities
More precisely, we estimate 8 types of time usthenTUS which are also compatible with
the available data from HBS as follows:

1. Food Time (TUS) - Food Expenditures (HBS)

Personal Care and Health Time (TUS) - Personal @adeHealth Expenditures (HBS)
Housing Time (TUS) - Dwelling Expenditures (HBS)

Clothing Time (TUS) — Clothing Expenditures (HBS)

Education Time (TUS) - Education Expenditures (HBS)

Transport Time (TUS) - Transport Expenditures (HBS)

Leisure Time (TUS) - Leisure Expenditures (HBS)

Other Time (TUS) - Other Expenditures (HBS)

Food Time includes household and family care asatiministration of food. Personal
Care Time consists of personal care, commercialageamal-personal services, helping sick
or old household person. Housing Time correspoadstsehold-family care as home care,
gardening and pet animal care, replacement of howoisstructional work, repairing and
administration of the household. Clothing Time dstss of washing clothes and ironing.
Education Time includes study (education) and claitd. Transport Time consists of travel
and unspecified time use. Leisure Time correspdodsluntary work and meetings, social
life and entertainment as social life, entertaintrarture, and resting-holiday, sport activity
as physical practice, hunting, fishing etc., spbabbies and games as art and hobbies, mass
media as reading, TV/Video, radio and music. Offiene includes employment and labor
searching times.

3.1. Matching Procedure

O NOoO UM

Rubin’s (1986) matching approach is consideredetalistinct from almost all other work on
this topic (Moriarity and Scheuren, 2003). The rhatg procedure proposed by Rubin allows
us to overcome two major problems relating to tradal matching methods: in order to
impute the monetary expenditure allocated to agtivi denotedx;, to the time use survey,
traditional procedures use the regression coeffisiefx for the whole dataset (whekeis a
set of variables such as age and education commobnth dataset). Traditional procedures
assume that monetary and time expenditureallocated to activityi are conditional
independent giverZ, disregarding as a consequence, the possible itstilost between
monetary and time inputs. Rubin (1986) show thest éissumption may bias considerably the
regression coefficients. Rubins’ concatenation methogy allows to obtain the regression
coefficients ofx, on (1Z, t;}) andt; on (1Z, %) by assuming a partial correlation value between
X andt; givenZ (wheret; is time allocated to activity). Thus,x; is predicted as a function pf
andZ, whilet; is predicted as a function gfandZ for the whole dataset.

The second problem concerns the decrease in variahcdhe imputed values since
traditional matching procedures smoothes the vanatf the individual's expenditure data.
As a consequence, inequalities in full income falhjch is a major concern when one seeks
to address income inequalities. Rubins’s approaattimes each unit of the time survey to the
observation with the closest predicted valuesxofn the consumer expenditure survey,
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conditional on identical characteristics as infodnigy Z. It follows that the observed value of
the match is imputed to the missing values.

In order to overcome two aforementioned problemdake into account the concatenation
between imputed variables in the time datdsefo summarize the concatenation
methodology proposed by Rubin (1986, 1987), theabéY in surveyA is imputed in survey
B and the variabl& in surveyB is imputed in surveyA. The software used for this matching
was developed by Alpman (2016). The details ofntla¢éching procedure are as follows:

i.  We consider three different kinds of variable sdékse first group of variablesY]
include the above-explained time use categoriethén TUS. The second grouf)(
represents the expenditure variables in the HB&sponding toY) in the TUS. The
third set is the common variableX) (such as sex, age, marital status, education,level
geographic location, employment status, sector ofkwand type of firm in both
surveys. Themain hypothesis is that the partial correlationMsetnY andZ given X is
supposed to be other than zero and is denoted/thysl 7 x~.o.

ii.  Thus, the partial variance o¥ and Z given X, respectivelypyx and p;x, can be

obtained by linear regressionsandZ on X. We begin with a linear regression model
whereY and Z are successively regresseXon
Y=ay+aX +e€ (20-1)
Z =by+bX+u (20-2)
ii. The partial covariance ofY( 2 given X, denotedoyzx, can be deduced from
Py,z|x (PY|X * PZ|X) vz
iv.  Supposing that: andg are the column vectors of the regression coeffisief Y on
(1,X) andZ on (1X) respectively,Y and Z values may be generated for the dataset
formed by A and B by using these regression coefficients. In thisdpmtion, it is
assumed that andZ values are conditionally independent for a giXerRubin (1986)
applies the sweep matrix operator: sweepiny @ives the regression coefficientsbf
on (LX,Y) while sweeping orZ gives the regression coefficients Yvfon (1X,2). The
new regression coefficients are used to create pregictedY and Z values for the
dataset formed b andB.
v. Thus, the predicted andZ are used in the prediction equation Yogiven X andZ and
in the prediction equation fat givenX andY. These are the new prediction coefficients
used to create new andZ values for the dataset formed AyndB: each missing unit
of Zin A (andY in B) is matched with the closest new predicZedalue inB (and Y in
A), dependent on identical characteristics inforriog.

5. Empirical results
5.1.Informal economy

We estimate a complete demand expenditure systgnatjen 11) using Generalized Method
of Moments (GMM) for both full expenditure (time ysl money) and for monetary

1 We would like to thank A. Alpman for his help inet application of this matching procedure. Seesaugision
of matching procedure Alpman and Gardes (2016).
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expenditure alone. We integrate prices in the egouand the income variables are taken as
endogenous. The same estimation is found in by We<@unes et al. (2016) which measures
the size of the informal economy for the years fra@03 to 2006 inclusive. The control
variables included in the model are: the OECD eajeivce scale, home ownership, males in
white collar occupations, females in white collacapations, the natural logarithm of the age
of household members. We also control two inteoactvariables such as self-employed
males and male wage workers, with male in whitdacobccupation, having permanent
contract and fixed-term contract for male and femalNe control the variables such as
household type (classified as single, single wihhdecen, couples, couples with children and
other family types), the dummies like educationelesf male and female and the durables
goods dummies as computer owing, having a goodirtteatlystem, we also control the
number of rooms in the house and number of celhphoAfter several experiments, so as to
select the appropriate instruments, we choosedit@ning variables: logarithm of the OECD
equivalence scale, sex, the natural logarithm efae of males and females, the square of the
natural logarithm of the age of males and femadesl the ratio of children to adults in the
vector of household characteristtés

The estimation of the model for full expenditures &xclusively monetary expenditures
from the pooled cross-sectional data covering tkeod of investigation 2007-2011, is
presented in Table A2 and Table A3 respectivelthin AppendiXx®. The size of the pooled
sample increases to 33,765 households. Only theders of the estimates of seven budget
share equations are reported in these tables #ieggarameters of the eighth equation (other
goods/services) are redundant due to the addirogigition.

We obtain the size of the informal economy for egelar (Table 1) by scaling up the
under-reported parametérand| (estimated by monetary and full expenditure) wtitie
income part of self employers and wage earners P GTable A4 in Appendix). The
corresponding size of informal economy for self-émgpd workers varies between 32.12%
and 29.52% and from 25.34% to 23.30% of GDP betwa¥)y and 2011, for the monetary
and the full expenditure estimations. The sizehefihformal economy decreases on average
by 6.53% (=30.96%-24.43%) owing to time use intemsdomestic production of self-
employed households.

Table 1: The size of informal economy in Turkey tloe years between 2007 and 2011
(In %)
2007 2008 2009 2010 2011 Average Total
Monetf_iry Wage earners 39,21% 41,68% 39,84% 46,04% 46 _61% 42 9%?@9%
Expenditure|Self employed 32,12% 30,98% 31,6[% 30,57% 29,b2% 30,6%
Ful  |Wage eamers | 42,74% 4538% 43,31% 50,1.8% 50[81% 46 47@3@9%
Expenditure’ Self employed 25,34% 24,49% 24,9%% 24,12% 23,B0% 24,43%

* Full expenditure= monetary expenditures+montetirge use values

Conversely, however, this estimation points outemse results for wage earners. The
corresponding size of the informal economy for wageners varies between 46.61% and
39.21% and from 50.81% to 42.74% of GDP betweerv 20 2011 for the monetary and

12 5ee also Lyssiotou et al. (2004), Aktuna-Gunes.€R014).

13 Based on 2007 year variables, the over-identifyesgriction in the estimation is 6.560. Chi-squanelue for
monetary estimations is 0.83 which is bigger th@¥bQvhere null hypotheses and the validity of dhentifying
instruments cannot be rejected for the chosen alowérriables. We keep the same control variables don't
add new ones in order to compare the results aatgmom both estimations.
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the full expenditure estimation, respectively. Timslicates that the size of the informal
economy increases on average by 3.83% (=42.63%%g.due to the commodity intensive
domestic production of wage earners’ householdkingainto account that domestic activity
leads to a decrease in the under-reporting-incatie and thus in the size of the informal
sector (-2.7% = 73.59% - 70.89%).

5.2.0axaca’s decomposition

The bigger the informal earnings, the smaller timome inequality! In order to test this
assumption we can study the determinants of the #ilftocation and informal earnings and
look for the magnitude and significance of the meoinequality coefficients. The results of
the Oaxaca decomposition are shown in Table 2.

Table 2: Blinder-Oaxaca Decomposition

Income Explained Unexplained
Ineqality Gap Component (in %) Components (in %)

Based on wage earmer) ;g g 83.3%+ 16,75
Extended having informal earningg
income Bas_ed on Setf—Emp!oye -0.208% 584w 41 G+
having informal earningg
Based on wage earner
T ; 0.262*** 92 5 7.5%%*
Extendedhaving informal earnings
full
income |Based on Sel-Employq |4, 125+ 25w
having informal earningg

From the decomposition results, we observe thatitheme inequality gap for wage
earners who have informal earnings is larger tham ihcome inequality gap for self-
employed workers. However, when we look at the ot$feof coefficients and endowments
separately, we observe that the part of the incomequality gap that can be attributed to
discrimination is less important than the endowmeeffect. The case of self-employed
workers is of particular interest, since the incamejuality gap seems to be in favor of self-
employed populations with informal earnings. Infatnearnings disfavor income inequality
for wage earners. Therefore, extended full incomsults indicate that these inverse
tendencies in income inequality for both workingoplations tends to decrease by increase-
explained components. The income inequality gamgu€axaca decomposition for both
working groups covering the period 2007 to 201dewesented in Graph 1.

Graph 1: Trend in the Income Inequality Gap for Ytears between 2007 and 2011
(Based on Informal Earnings, and the Blinder-OaXxaeaomposition)
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The income inequality gap using extended monetacpme reaches its peak for wage
earners in the years 2010 and 2008. Therefore géipe decreases significantly when we
decompose the gap using extended full incomes.gépetook the largest value in 2009 for
extended full incomes of wage earners. General®akipg, the income inequality gap among
wage earners increased dependent on the partanpati informal activities for the years
between 2007 and 2011 inclusive. The gap is deededsr the self-employed who
participated in informal activities in this periofihe lowest income inequality gap both for
extended monetary and full income was in 2009, evhildecreasing income inequality gap
took the smallest value in 2007 for both extenawdine groups.

Another interesting finding, which is apparent frd@raph 1, is that the differences
between the income inequality gap measured thraxgbnded income and extended full
income for wage earners are notably larger thantlier self-employed for all years of
observation. This finding clearly shows that theome inequality gap is improved by
domestic production while informal earnings alon@arbate the income inequality gap.
Therefore, self-employed workers have the advantagpaving flexible working hours which
in turn enables them to produce time intensivel fgwods, yielding an improvement in the
income inequality gap. At this point, it is cructalunderline that this result for self-employed
workers and wage earners necessitates analysiferbdt categories of both working groups
in order to better identify the different effectsimformal earnings and domestic activities on
the income inequality gap

The Oaxaca decomposition also shows that, on agethg explained effect accounts for
the proportion of the income inequality gap betwsetf-employed workers with informal
earnings. The fact is that the Oaxaca decompogitb@sn’t allow for the measurement of the
total effect of informal earnings on income inedpyasince there are two inverse explained
effects when we consider both groups in the esitmaiVe propose to use Cl to overcome
this problem.

5.3. The Gini and Concentration Indexes

14 This is the subject of another work by the auttudithis paper.
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According to the average Gini coefficient over 2@07-2011 period given in Table 6A,
we observe that the informal earnings increasenmecmequality in Turkey. The index rose to
41.5% when we include informal earnings estimatedugh declared income into monetary
incomes. However, it is surprising to see that extended full income Gini index is very
close to that computed by World Bank (39.4% and @&Prespectively).

The change and the differential between incomeualkities for Turkish households may
be driven by participating in informal activitieEherefore, the main advantage of our micro
estimation is that we can observe the average sliaiganges in the income quartile of each
household when we include informal earnings inrtdeclared incomes and in full incomes.
The details are given in Table 3.

Table 3: Share of changes in income quartiles 20817 to 2011
Extended Monetary

Extended Full Income

Income
Wage  Self Wage Self-
Earners Emloyed Total Earners Emloyed Total
Remains same 20,49 18,12 19,73 23,90 21,55 23,15
Worse off 39,89 37,33 39,10 37,99 39,61 38,51
Better off 39,60 44,54 41,15 38,10 38,82 38,33
Total difference -0,29 7,21 2,05 0,11 -0,79 -0,18

The households whose income quartiles remain consaféer the inclusion of informal
earnings are more important for the extended fudbme. Therefore, the position of self-
employed households in income distribution is waoffefor extended full income values.
This is the inverse for wage earners with the etioephat the change of the respective shares
of wage earners becoming better and worse off iwextended income and extended
monetary income are both decreased.

We can also measure how much inequality as theediggn of monetary income for each
income deciles can be explained through the decsitipo of the CI. The CI is an
appropriate measure of socioeconomic and informaliegs-related income inequality when
the income inequality standard deviation scoreéasared on a ratio scale with non-negative
values. Using the estimation given in equation @@ the concentration index in (18), the
results are given in Table 4.

Table 4: Decomposition of the Concentration Indaxthe Income Inequality Standard
Deviation Score of the Whole Population (2007-2011)

Extended Monetary Income Extended Full Income

Elasticity Concgntranon Contributiong  Elasticity Concgntranon Contributions
Indices Indices

Income 3,177 0,378 1,201 3,703 0,355 1,316
Sex 0,370 0,096 0,036 0,177 0,096 0,017
Ln(Education) 0,524 0,111 0,058 0,430 0,111 0,048
Ln(Age) 0,445 0,001 0,000 1,643 0,001 0,001
Urban 0,068 0,107 0,007 0,091 0,107 0,010
Male in white collar occupation 0,093 0,383 0,036 0,020 0,383 0,008
Female in white collar occupation 0,033 0,251 0,004 0D,0 0,251 0,002
"Residuals” -0,0193 -0,0969
Total 1,327 1,346 1,304 1,401
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The sign of the concentration index indicates tinection of any relationship between the
income inequality variable and having informal éags. Its magnitude reflects both the
strength of the relationship and the degree ofadity in income inequality.

We decompose socio-economic and informal earniognre-related income inequality
for Turkey in the time period of 2007 to 2011 irgilke. The declared incomes’ z-scores are
multiplied by —1 such that a greater value indisateore inequality. Here we include
commune-fixed effects to pick commune-level deteanis of income inequality status. A
summary of the decomposition of Cl is presente@able 4°. The (positive) concentration
indices in the last row show that there was indguah the income inequality standard
deviation score to the advantage of households mwitrmal earnings between the indicated
years and that this inequality increased over tifitee entries in each column are derived
from equation (18) and give the elasticity of in@mequality standard deviation score for
each year, with respect to each factor, the Conatort Index for each factor, and the total
contribution of each factor to the income ineqyatitandard deviation score CI. For these
years, most of the informal earnings related taquadity in the income inequality standard
deviation score is explained by the direct effddi@ausehold earnings and by commune-level
correlates of both income inequality and incomee Thrge elasticities of the income
inequality standard deviation score with respecthiese factors are responsible for a large
contribution to the income inequality standard dé&en score CI. In contrast, there is a great
deal of informal earning-related inequality in betith informal earnings (37.8%) and white
collar occupation for males and females (38.3% 2Bd % respectively), but there is little
sensitivity in the income inequality standard dé&eia score to variations in white collar
occupations for males and females, and consequémly make little contribution to the
income inequality standard deviation score conegioim index. However, there is very large
sensitivity in the income inequality standard d&weia score to variation in extended income
(120.1%). Education levels and living in a city ateo contributors to the income inequality
standard deviation score CI. This contribution nsréased only by informal earnings for
extended full incomes. Residuals are computed éydifierence between the Cl and the sum
of the factor contributions which are close to zerdicating that we have a well-specified
model.

5.4. Persistent Poverty

Work in Progress

6. Conclusion

In this paper, we show how the time use values amfsbholds may alter the size of the
informal economy and which, in turn, determine thasition of households in income
distribution and poverty in Turkey for the yearsviieen 2007 and 2011 inclusive. To this
end, we chose to observe two working occupatiorh sgelf-employed workers and wage
earners- in order to better identify the size @& thformal economy. At first, we use a new
method to estimate the reporting part of househwédme on micro cross-sectional data
within a complete demand expenditure system (eguidtll) by using both the typical, purely

'3 For the estimation results see Table 7A in theefuiix.
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monetary approach, and the full expenditures @woexpenditures plus time) concept
obtained by matching of the classic Family Budget &ime Use surveys. The concept of the
full expenditure and the full income gives the oppnity to compute individual (full) prices
and enables us to make a more adequate estimdtitire demand System, including all
theoretical constraints.

The results show the importance of domestic a@witn the estimation of the size of
informal economy in a developing economy (Turke9ur main findings are: (i) domestic
activities determine the size of informal econommy two different ways: the domestic
production of the households who have more flexiateking times available, such as self-
employed households, decreases the size of themafoeconomy. The main argument
underpinning this behavior is that the time usesstiiion elasticity of final good production
for self-employed workers would be elastic implyititat they have more time intensive
domestic production technology than other workétaus, the size of the informal economy
for self-employed is decreased on average from630.90 24.43% when we consider
domestic production. (ii) However, the completelgposite result is apparent for wage
earners, which confirm our argument. Inelastic wagkime hours necessitates wage earners
to choose more commodity intensive final good pobidem which causes high level of
informal economy. The average size of informal @oy among wage earners rose up from
42.63% to 46.46% in Turkey.

The model is well estimated with almost all sigrafnt parameters in place. We consider
all goods taking into account the domestic produrctin a complete demand system
framework by adding the valuated time use of vaviactivities to the corresponding
monetary expenditure. This decreases the averaigeation of the size of informal economy
in Turkey: in average 73.59% and 70.89% of GDP eetyely for full expenditure and
monetary ones over the years 2007-2011. Compatingesults for a developing country like
Turkey, with Quebec (Fortin et al. (2009)) basedlmsame methodology shows a very large
difference, as the informal sector is about 6%Qaebec in 2002 and 65.6% (using monetary
income) and 79.28% (using full income) for Turkeédki{una-Gunes et al., 2016) over the
years between 2003 and 2006.

In the second step, our interest was to find owtthwer informal earnings improve income
distribution in Turkey. To test this, we first conip the standard deviation score of the self-
employed and wage earners based on their declacggttary income derived from each
income quartile and later decompose the gap inedsépn of their declared income z-scores
according to the classification criterion in whetl@ving informal earnings or not for each
group of workers. It is quite interesting to fingat the income inequality gap for the wage
earners with informal earnings is more significtrdgn the income inequality gap for a self-
employed person who has informal earnings. Howeverpbserve that the part of the income
inequality gap that can be attributed to discrirtiorais less important than the endowments
effect. In the case of self-employed workers ispaifticular interest, since the income
inequality gap seems to be in favor of the self4aygd population having informal earnings.
Having informal earnings disfavors income ineqyaldr wage earners. Therefore, extended
full income results indicate that these inversedémties in income inequality for both
working population tends to decrease by increaskgained components. In order to test the
effect of domestic production on income inequatjap, we calculated the gap for each year
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and for both working groups to see its evolutioheTgap for wage earners took the largest
value in 2009 for extended full incomes of wagenees. The gap is decreased for the self-
employed who participated in informal activitiestins period. The lowest income inequality
gap for self-employed workers both for extended etary and full income was in 2009,
while the decreasing income inequality gap tookdimallest value in 2007 for both extended
income groups. However, our findings necessitageatinalysis of different categories of both
working groups in order to better identify the di#nt effects of informal earnings and
domestic activities on income inequality gap whisha question that remains for another
research paper.

The fact is that the Oaxaca decomposition, doedlotv for the measurement of the total
effect of informal earnings on income inequalitynce there are two inverse explained effects
when we consider both working groups in the esiomatFirst we looked at the Gini
Coefficient. It is surprising to see that our exted full income Gini index is very close to
that computed by the World Bank (39.4% and 39.1%peetively). Later, we adopt ClI to
decompose the socio-economic and informal earmogme-related income inequality for the
time periods of 2007 to 2011 inclusive for Turké@¥ere is a great deal of informal earning-
related inequality in both having informal earnin@3.8%) and white collar occupations for
males and females (38.3% and 25.1% respectively) there is a little sensitivity in the
income inequality standard deviation score to vemeain white collar occupations for males
and females, and so they make little contributmmhie income inequality standard deviation
score concentration index. However, there is a \arge sensitivity in income inequality
standard deviation score to variation in extendetbrine (120.1%). Education levels and
living in the city also contribute to income inetjtya This joint contribution is increased only
by informal earnings for extended full incomes.dHiy, the contribution of informal earnings
on income inequality decreases for extended fudbine. This result is coherent with our
findings regarding the size of informal economyréased by domestic production.

Persistent poverty estimation is a work in progress
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Appendix

Table 1A: Descriptive Statistics

Budget Shares | Variable N| Moyerine Ecart—tl/pe Minirhum Marim
Food 33765 0,2953 0,1481 0 0,9930
Personal Care(with Health) 33765 0,0823 0,0835 0 1,0000
Housing 33765 0,3995 0,1590 0 1,0000
. Clothing 33765 0,0529 0,0637 0 0,8424
Monetary Expenditures -
Education 33765 0,0157 0,0455 0 0,8726
Transport 33765 0,1166 0,1347 0 0,9284
Leisure 33765 0,0251 0,0497 0 0,7868
Other 33765 0,0127 0,0370 0 0,7920
Food 33765 0,1328 0,0800 0 0,9264
Personal Care(with Health) 33765 0,1509 0,0435 0 0,8018
Housing 33765 0,1741 0,1077 0,01 1,0000
Full Expenditures CIothing 33765 0,0273 0,0328 0 0,5578
Education 33765 0,0222 0,0288 0 0,8190
Transport 33765 0,1110 0,0729 0 0,8460
Leisure 33765 0,2210 0,0918 0 0,6910
Other 33765 0,1608 0,1200 0 0,6697
Occupation dummies: N Mean | Std Dev Minimurh Maximum
Male in white collar occupation 33765 0,1459 0,3530 0 1
Female in white collar occupation 33765 0,0463 0,2102 0] 1
Male wage worker 33765 0,3079 0,4616 0 1
Female wage worker 33765 0,0703 0,2556 0 1
Male self-employed 33765 0,1750 0,3800 0 1
Female self-employed 33765 0,0378 0,1908 0 1
Male having permanent contract 33765 0,3082 0,4617 0 1
Female having permanent contract 33765 0,0707 0,2563 0 1
Male having fixed-term contract 33765 0,0222 0,1475 0 1
Female having fixed-term contract 33765 0,0150 0,1216 O 1
Male not having a diploma 33765 0,1868 0,3897 0 1
Male primary education 33765 0,1048 0,3063 0 1
Male secondary education 33765 0,4745 0,4994 0 1
Male superior education 33765 0,1383 0,3452 0 1
Male other eduaction 33765 0,0957 0,2941 0 1
Female not having a diploma 33765 0,8132 0,3897 0 1
Female primary education 33765 0,0295 0,1693 0 1
Female secondary education 33765 0,0917 0,2886 0 1
Female superior education 33765 0,0307 0,1724 0 1
Female other eduaction 33765 0,0349 0,1835 0 1
Household income share : N | Mean | Std Dev| MinimurJn Maximum
In(Total Income) 33765 6,8961 0,9378 0,6931 11,5179
Other income / Total Income 33765 0,0752 0,1284 0 0,9747
Self employment / Total Income 33765 0,3117 0,4632 0 1
Extended (Self employment / Total Income) 33765 (@393 0,5868 0 1,5940
Full extended (Self employment / Total Income) 337&53820 0,5721 0 1,6541
Wage income / Total Income 33765 0,6131 0,4292 0 1
Extended (Wage income/ Total Income) 33765 0,7423 60,50 0 1,2918
Full extended (Wage income/ Total Income) 33765 @746 0,5220 0 1,4812
In(Total Income) instrumented 33765 6,8423 0,6817 4 7830
In(Total full Income) instrumented 33765 6,7708 om78 4 8,8271

Demographic and regional characteristics:

N | Mean| Std Dev| MinimurJn Maximum

Ln(age) 33765 3,7933 0,2922 2,8904 4,5326
Household type 33765 2,4743 1,2993 1 5
OECD equivalence scale 33765 2,2141 0,7613 1 11,3
City 33765 0,6946 0,4606 0 1
Durables and luxury goods : N | Mean | Std Dev| MinimurJn Maximum
Home ownership 33765 0,6353 0,4814 0 1
Number of rooms in the house 33765 3,4991 0,8181 1 10
Computer 33765 0,3738 0,4838 0 1
Good heating system 33765 0,2995 0,4581 0 1
Number of cell phone 33765 2,0024 1,1325 0 9
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Table 2A: Results for Monetary Expenditure BasedhenComplete Demand System; All Population (GMD2-2011

Variables Food t-ratio] Pc+Health t-ratio [Housing t- ratio|Clothing t- ratio] Other t-ratio| Transport t- ratio| Leisure t- ratio
Constant 0,921 1,690 2,621 2,680 | -8,114 -4,490| 0,030 0,030| 0,119 0,120 3,606 5,200 0,628 1,210
2007 - - - - - - - - - - - - - -
2008 0,005 2,190 -3,950 0,001 0,017 7,420]| -0,006 -4,700| -0,003 -5,390( -0,002 -0,850| -0,002 -2,770
2009 0,000 0,020 4,080 0,001 0,013 5,430 -0,013 -10,220f -0,002 -3,140| -0,001 -0,450| 0,002 2,810
2010 0,000 0,150 2,260 0,001 0,016 6,830 -0,013 -10,680f 0,000 -0,320( -0,001 -0,470| 0,001 1,350
2011 0,001 0,420 5,150 0,001 0,015 6,460 | -0,016 -12,080 -0,001 -2,340( 0,000 -0,060| 0,000 0,020
OECD equivalence scale 0,019 14,500 -0,005 -7,890 | -0,033 -27,020] 0,011 14,510{ 0,000 0,420 0,003 2,660 | -0,001 -1,780
Home ownership 0,012 7,410 -0,004 -5,110 | 0,008 4,900 -0,002 -1,930| -0,001 -2,380| -0,011 -7,810| -0,001 -2,660
Male in white collar occupation -1,026 -2,960 -2,530 0,044 0,559 3,080 -0,030 -0,820| 0,150 2,690 0,494 2,790| 0,031 0,750
Female in white collar occupation 0,020 5,020 -0,003 -1,250 | -0,019 -3,270| 0,015 5,960 0,000 -0,130| -0,005 -1,040| -0,008 -4,550
Ln(age) 0,041 8,760 0,019 8,550 [ 0,063 14,190| -0,033 -15,890 -0,008 -6,720| -0,034 -9,400| 0,014 11,020
Male self employed x Male in white collar occup atio 0,906 2,850 0,169 4,040 | -0,499 -3,070| -0,072 -2,000| -0,117 -2,300( -0,413 -2,500| -0,007 -0,190
Male wage worker x Male in white collar occupation ,132 3,030 1,570 0,047 | -0,591 -2,990| 0,093 2,330| -0,169 -2,810| -0,568 -3,000| -0,051 -1,140
Male having permenent contract -0,113 -6,140 0,028 7,070 0,031 2,710 -0,032 -10,130 0,015 4,710 0,063 6,530 | 0,013 4,930
Female having permenent contract 0,002 0,370 0,006 2,170 | -0,022 -4,910| 0,009 4,600| -0,002 -1,450| 0,011 2,680 | -0,005 -3,860
Male having fixed-term contract -0,023 -1,960 0,020 6,720 | -0,013 -1,870| -0,011 -4,290| 0,000 0,090 0,022 3,390 | 0,003 1,960
Female having fixed-term contract 0,005 1,090 -0,003 -1,130 | -0,018 -3,580( 0,013 5,830 | 0,000 -0,040| 0,011 2,270| -0,006 -3,700
Male don't have education -3,175 -1,870 -0,891 -1,510 | 5,816 2,770| -0,478 -0,470| -0,032 -0,020| -0,643 -0,600| 0,000 0,000
Male having primary education -0,027 -2,260 -0,017 -4,300 | -0,090 -9,020| 0,054 14,720| -0,002 -1,070| 0,056 7,670 | 0,006 2,820
Male having secondary education -0,019 -1,250 -0,005 -1,270 | -0,073 -6,550( 0,037 10,530/ -0,004 -1,770| 0,039 4,980 0,005 2,330
Male having superior education -0,017 -1,450 0,000 -0,100 | -0,044 -4,980( 0,024 8,400 | -0,006 -2,780| 0,028 4,260 0,003 1,640
Female don't have education -3,182 -1,880 -0,886 -1,500 | 5,874 2,790| -0,493 -0,490| -0,028 -0,020| -0,669 -0,620| -0,002 -0,730
Female having primary education 0,085 6,390 -0,105 -12,660| 0,008 0,560 | 0,110 18,780 0,000 0,090| -0,071 -5,600| -0,026 -6,120
Female having secondary education 0,029 3,220 -0,069 -12,500| -0,040 -4,000| 0,087 20,270{ 0,003 1,060| -0,008 -0,880| -0,015 -5,100
Female having superior education -0,014 -2,600 -0,013 -4,040 | -0,068 -9,750| 0,035 12,100{ -0,001 -0,310| 0,043 6,660 | 0,004 1,700
Computer -0,006 -3,200 -1,600 0,001 0,005 2,670 | -0,003 -3,320| 0,000 0,500 0,001 0,830 0,000 0,360
Good heating system -0,009 -5,130 -7,750 0,001 0,043 24,740/ -0,007 -6,930| 0,000 0,770 -0,018 -10,690 -0,002 -4,480
Number of rooms in the house -0,003 -3,710 -4,120 0,000 0,009 10,880| -0,002 -4,140| -0,001 -3,790| -0,001 -1,790| 0,000 0,170
Urban -0,021 -4,310 -4,040 0,001 0,069 19,070/ 0,001 1,110} -0,006 -6,900( -0,029 -10,330] -0,005 -6,480
Household type -0,001 -1,230 1,810 0,000 0,003 5,440 -0,001 -3,390| 0,000 0,150 -0,001 -2,140| 0,000 1,860
Number of cell phone -0,007 -7,820 0,001 3,130 0,004 4,420 0,002 3,410| 0,001 2,860 -0,002 -3,110| 0,000 -0,460
Full price-Food -0,270 -55,410 0,017 26,010 | 0,186 38,880 0,024 19,390f 0,007 13,340| 0,025 28,860| 0,006 15,060
Full price- Pc&Health 0,017 26,010 -0,060 -92,060( 0,020 26,680 0,000 -0,380| 0,002 13,650/ 0,013 30,320 0,004 22,110
Full price-Housing 0,186 38,880 0,020 26,680 | -0,281 -50,070 0,016 12,680 0,009 14,760/ 0,036 40,800 0,007 13,900
Full price-Clothing 0,024 19,390 0,000 -0,380 | 0,016 12,680| -0,045 -52,840, 0,000 1,140 0,005 12,620 -0,001 -5,760
Full price-Education 0,007 13,340 0,002 13,650 | 0,009 14,760 0,000 1,140 -0,001 -2,720 0,003 13,630( 0,001 11,450
Full price-Transport 0,025 28,860 0,013 30,320 | 0,036 40,800 0,005 12,620 0,003 13,630 -0,092 -92,2600 0,006 25,540
Full price-Leisure 0,006 15,060 0,004 22,110| 0,007 13,900| -0,001 -5,760| 0,001 11,450 0,006 25,540| -0,025 -84,360
Full price-Other 0,005 9,090 0,003 15,720 0,008 13,970 0,002 7,890 | -0,023 -80,340) 0,004 17,380 0,001 8,330
Y 0,740 9,810 -9,780 0,045 0,703 7,390 | 0,130 4,300| 0,008 0,350 -0,847 -14,4701 -0,166 -7,640
Y2 -0,057 -10,670f 9,250 0,003 -0,055 -8,090| -0,006 -2,940| 0,000 -0,120 0,066 16,050 0,012 7,630
Under-reporting Self-employment (Yr) and Wage eesif¥s) Parameter t ratio

k (under reporting ratio foyr) 1,418 18,880

v (under reporting ratio foys) 1,098 24,720
Stock-Yogo weak ID test (endogenous regressor:nireo (ng‘ifsa'r‘eflaa':j:) >5% >10% >20%
Minimum eigenvalue statistic -F( 5, 33732) = 17.94 bias 18.37 10.83 6.77

Sargan statistic (overidentification test of atiruments): 6.560

Chi-sq(4) P-val = 8385
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Table 3A: Results for Full Expenditure Based onGloenplete Demand System; All Population (GMM) 2QWA-1

Variables Food t-ratio| Pc+Health t-ratio] Housing t-ratio| Clothing t-ratiol Other t-ratio| Transport t-ratio| Leisure t-ratio
Constant 17,890 0,770 | -15,190 -1,990| 65,685 4,400 11,528 3,410 -27,908 -1,240| -15,540 -1,250( -18,910 -1,220
2007 - - - - - - - - - - - - - -
2008 -0,006 -1,530 0,003 0,930 -0,010 -1,190 -0,005 -3,060 0,004 0,840 0,004 1,410 0,010 1,920
2009 -0,003 -0,760 0,007 2,620 -0,013 -1,630 -0,008 -5,030 -0,005 -1,010 0,005 1,810 0,014 2,840
2010 0,002 0,670 -0,002 -0,630 0,012 1,540 -0,003 -2,130 -0,008 -1,780 -0,001 -0,380 0,000 -0,090
2011 -0,015 -3,390 0,012 4,290 -0,035 -3,400| -0,013 -6,610 0,015 3,010 0,010 2,800 0,021 4,160
OECD equivalence scale 0,014 6,770 -0,006  -4,880 0,001 0,250 0,006 5,980 -0,001 -0,460| -0,001 -0,280( -0,011 -5,120
Home ownership -0,012 -3,960 0,005 3,080 -0,016 -2,130| -0,005 -3,710 0,008 2,620 0,004 1,640 0,012 4,430
Male in white collar occupation -0,080-2,470( -0,619 -5,520 0,495 3,810 -0,296  -6,040 0,983 5,480 1,510 5,880 -1,985  -5,820
Female in white collar occupation 0,0424,520 -0,026  -4,720 0,105 5,720 0,027 7,350 -0,043  -4,300 -0,033 -6,090 -0,062 -6,360
Ln(age) 0,002 0,230 0,031 5,100 -0,071 -2,970| -0,038 -8,200| -0,013 -1,120| 0,001 0,100 0,121 12,040
M ale self employed x Male in white collar occup atio 0,108 2,680 0,511 4,600 -0,408 -2,630 0,245 5,110 -0,842  -4,910 -1,304  -5,330 1,689 5,100
M ale wage worker x Male in white collar occupation ,0I» 0,860 0,715 6,170 -0,631  -4,880 0,322 6,180 -1,019 -5,360 -1,656 -6,130 2,224 6,260
Male having permenent contract 0,0010,070 -0,046  -7,590 0,053 2,430 -0,023  -4,820 0,055 4,280 0,097 7,720 -0,135  -9,940
Female having permenent contract 0,088,900 -0,043 -5,810 0,138 3,970 0,026 4,120 -0,075 -5,690 -0,013 -1,180 -0,107 -11,240
Male having fixed-term contract -0,003-0,420 0,006 0,850 0,001 0,080 0,000 0,100 -0,011 -1,070( -0,013 -0,930 0,021 1,110
Female having fixed-term contract 0,1046,830 -0,051 -5,600 0,134 3,400 0,025 3,440 -0,065 -4,180 -0,005 -0,420 -0,127 -10,380
Male don't have education 0,123 0,010 4,931 0,350 -32,963 -1,420 -5,633 -1,080 9,549 1,640 10,100 0,780 0,000 0,000
M ale having primary education 0,3075,870 -0,164  -6,420 0,553 4,350 0,153 6,590 -0,384 -8,650 -0,100 -2,320 -0,294 -11,120
Male having secondary education 0,340,520 -0,179  -7,020 0,641 4,980 0,158 6,770 -0,433 -9,780 -0,153  -3,540 -0,300 -11,950
Male having superior education 0,2486,630 -0,127  -6,830 0,468 5,040 0,113 6,750 -0,327 -10,190, -0,119 -3,850 -0,208 -11,030
Female don't have education 0,000 0,000 4,987 0,360 | -33,133 -1,420 -5,680 -1,090 9,680 1,660 10,141 0,780 0,096 7,190
Female having primary education -0,3925,430 0,231 5,970 -0,725 -4,180| -0,054 -1,750 0,371 5,140 0,151 3,010 0,385 7,120
Female having secondary education -0,079,330 0,038 1,790 -0,112  -1,340 0,043 2,800 0,026 0,620 0,052 2,210 0,044 1,300
Female having superior education 0,266,480 -0,159 -7,510 0,492 4,640 0,119 6,140 -0,311 -8,400 -0,062 -1,760 -0,295 -13,810
Computer -0,001 -0,460 0,000 -0,290 -0,004 -0,610 -0,003 -1,890 0,005 1,340 0,006 1,790 -0,002 -8,660
Good heating system -0,015 -5,260 0,003 1,580 0,003 0,380 -0,005 -3,420 0,005 1,640 0,001 0,190 0,007 2,230
Number of rooms in the house 0,0000,240 -0,001 -1,460 0,003 1,500 0,000 -0,800 -0,003 -2,400 0,000 -0,240 0,000 0,340
Urban -0,028 -4,400 0,024 6,500 -0,034 -2,170| -0,011 -3,590 0,018 2,900 -0,031  -5,290 0,053 8,380
Household type 0,004 5,050 -0,002 -3,610 0,008 4,470 0,001 3,070 -0,005 -5,380 0,001 0,940 -0,006  -5,340
Number of cell phone 0,001 1,510 0,000 -0,740 0,007 3,810 0,002 5,410 -0,004 -3,760| -0,005 -5,260( -0,002 -1,190
Full price-Food -0,043 -14,620, 0,007 4,500 0,003 0,450 0,000 0,200 0,012 5,900 0,014 5,790 0,004 3,230
Full price- Pc&Health 0,007 4,500 -0,019 -21,560 0,016 3,890 0,001 1,950 -0,002 -1,450 -0,001 -0,480 -0,002 -3,830
Full price-Housing 0,003 0,450 0,016 3,890 -0,084 -3,810 0,003 0,780 0,012 1,920 0,029 4,170 0,013 5,820
Full price-Clothing 0,000 0,200 0,001 1,950 0,003 0,780 -0,012 -14,860 0,001 0,790 0,005 3,650 0,001 1,930
Full price-Education 0,012 5,900 -0,002 -1,450 0,012 1,920 0,001 0,790 -0,017 -6,260 0,001 0,490 -0,004 -4,090
Full price-Transport 0,014 5,790 -0,001  -0,480 0,029 4,170 0,005 3,650 0,001 0,490 -0,042 -18,440 -0,004 -4,410
Full price-Leisure 0,004 3,230 -0,002  -3,830 0,013 5,820 0,001 1,930 -0,004 -4,090| -0,004 -4,410( -0,005 -5,410
Full price-Other 0,003 3,650 -0,002  -4,680 0,008 3,870 0,001 3,840 -0,004 -5,880| -0,002 -3,670( -0,003 -10,600
Y -5,333 -6,710 3,099 8,160 -9,707 -5,010 -1,754 -5,070 5,599 8,480 1,617 2,620 5,620 15,500
Y2 0,389 6,700 -0,228 -8,220 0,711 5,000 0,131 5,150 -0,411 -8,560 -0,114 -2,510 -0,414 -16,020
Under-reporting Self-employment (Yr) and Wage eaif¥s) Parameter t ratio
k (under reporting ratio foyr) 1.184364 32.22
v (under reporting ratio foys) 1.180907 29.73
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Table 4A: The income part of wage earners andeseffloyers between 2007 and 2011 (as %

of GDP)
Years Sel-Employetlvage Earners
2007 0,211 0,355
2008 0,204 0,377
2009 0,208 0,359
2010 0,201 0,417
2011 0,194 0,423

Source Republic of Turkey Social Security Institution

* Including regular employee

Table 5A: Estimation results of two step Heckmarrd@®007 to 2011 natural, logarithm of

monthly wage
Variables Male Female
Ln(Age) 0.942***  1,025***
(56.58) (29.67)
Not having a diploma -0.150*** -0.973***
(-6.24) (-19.19)
Primary education 0.263***  -0.689***
(19.07) (-20.61)
Secondary education 0.669***  0.204***
(42.04) (4.49)
Superior education 1.213%**  1.224%**
(66.97) (30.73)
City 0.174***  0.446***
(18.17) (17.66)
Couple -0.077*** 0.560***
(-4.44) (30.20)
N. of Chid/ N. of Adults  -0.378*** (0.441***
(-11.33) (11.09)
Ln(Size of hosehold) 0.620***  (0.332***
(37.78) (17.66)
Constant -2.657***  -3.477***
(-47.40) (-26.93)
A 0.442**  0.663***
(10.04) (9.23)
rho 0.516 0.531
sigma 0.857 1.247
Total observation 45810 21090
Number of workers " 34961 " 11072

Exponentiated coefficients; t statistics in parests
* p<0.05, ** p<0.01, *** p<0.001

26



Table 6A: Average Gini Coefficients between 200d 8A11 inclusive in Turkey

Our EstimationTURKSTAT*World Bank*
0,386 0,391

Gini coefficient -

Gini coefficient**

(Based on total expenditure ) 0,367 - -
Gini coefficient**
0,415 - )
(Based on extended income ) ’
ini i *
Gini coefficient* 0.394 ] _

(Based on extended fullincome )
*Including all population
**Computed only for self-employed and wage earners

Table 6A: Blinder-Oaxaca decomposition tables fage/earners and self-employed workers,
extended income and extended full income (2007-p011

6A-1) Blinder-Oaxaca decomposition for self-e mployegéhouseholds, extended income (2007-2011)
H: Self-employed earner participated in informathées L: Self-employed earner not participate chioimal activies

Mean prediction high (H): 0.301 D is diagonal,

Mean prediction low (L): 0.073 D:0 => E+(CE+C)

Raw differential (R) {H-L}: 0.229 D:1 => (E+CE)+C.

- due to endowments (E): 0.134 D:0.5 =>Cotton, (1998)

- due to coefficients (C): 0.021 D:0.68 => Reimers, (1983)
- due to interaction (CE): 0.074 D* => Neumark,(1988)

D: 0 1 0.5 0.688 *

Unexplained (U){C+(1-D)CE}: 0.095 0.021 0.058 0.044 ®03
Explained (V) {E+D*CE}: 0.134 0.208 0.171 0.185 0.190
% unexplained {U/R}: 41.6 9.0 25.3 19.2 17.1
% explained (V/R): 58.4 91.0 74.7 80.8 82.9

6A-2)Blinder-Oaxaca de composition for wage eamerduseholds, extended income (2007-2011)

H: Wage earner participated in informal acti

L: Wage earner not participated in informal aet

Mean prediction high (H): 0.418
Mean prediction low (L): 0.053
Raw differential (R) {H-L}: 0.366

- due to endowments (E): 0.304
- due to coefficients (C): -0.077
- due to interaction (CE): 0.138

D is diagonal,

D:0 => E+(CE+C)

D:1 => (E+CE)+C.

D:0.5 =>Cotton, (1998)
D:0.48 => Reimers, (1983)
D* => Neumark,(1988)

D: 0 1 0.5 0.485 *
Unexplained (U){C+(1-D)CE}: 0.061 -0.077 -0.008 -0.006 0.002
Explained (V) {E+D*CE}: 0.304 0.443 0.374 0.371 0.368
% unexplained {U/R}: 16.7 -21.1 -2.2 -1.6 -0.6
% explained (V/R): 83.3 121.1 102.2 101.6 100.6

6A-3)Blinder-Oaxaca decomposition for wage earmerduseholds, full extended income (2007-2011)

H: Self-employed earner participated in informathées

L: Self-employed earner not participated in infolenztivies

Mean prediction high (H): 0.300
Mean prediction low (L): 0.109
Raw differential (R) {H-L}: 0.192

- due to endowments (E): 0.241
- due to coefficients (C): -0.079
- due to interaction (CE): 0.029

D is diagonal,

D:0 => E+(CE+C)
D:1 => (E+CE)+C.
D:0.5 =>Cotton, (1998)

D:0.65 => Reimers, (1983)

D* => Neumark,(1988)

D: 0 1 0.5 0.655 *
Unexplained (U){C+(1-D)CE}: -0.050 -0.079 -0.064 -0.069 -0.043
Explained (V) {E+D*CE}: 0.241 0.270 0.256 0.260 0.235
% unexplained {U/R}: -25.9 -41.1 -33.5 -35.8 -22.7
% explained (V/R): 125.9 141.1 133.5 135.8 122.7
6A-4)Blinder-Oaxaca de composition for wage eamerduseholds, fullextended income (2007-2011)

H: Wage earner participated in informal acti L: Wage earner not participated in informal aet
Mean prediction high (H): 0.320 D is diagonal,
Mean prediction low (L): 0.057 D:0 => E+(CE+C)
Raw differential (R) {H-L}: 0.262 D:1 => (E+CE)+C.
- due to endowments (E): 0.243 D:0.5 =>Cotton, (1998)
- due to coefficients (C): -0.045 D:0.67 => Reimers, (1983)
- due to interaction (CE): 0.064 * => Neumark,(1988)
D: 0 1 0.5 0.674 *
Unexplained (U){C+(1-D)CE}: 0.020 -0.045 -0.012 -0.024 0.013
Explained (V) {E+D*CE}: 0.243 0.307 0.275 0.286 0.275
% unexplained {U/R}: 7.5 -17.0 -4.8 -9.0 -4.8
% explained (V/R): 92.5 117.0 104.8 109.0 104.8
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Table 7A: Concentration Index Estimation Results

Extended Monetary Extended Full Income
Income

Coef. Std. err. Coef. Std. err.
Income 0.000*** " 0,000  0.000*** " 0,000
Sex 0.110%*** 0.005 0.112%** 0.007
Ln(Education) 0.085*** 0.004 0.111%** 0.005
Ln(Age) 0.028*** 0.008 0.028** 0.009
Urban 0.023*** 0.004 0.038*** 0.005
Male in white collar occupation 0.101*** 0.005 0.116** 0.006
Female in white collar occupation 0.112%** 0.010 0.6  0.011
Constant -0.872** 0.0317 -0.896** 0.0386
R-squared 0.874 0.887
N. of cases 32014 22015

* p<00.05, ** p<00.01, *** p<00.001

Persistent Poverty:Two methods to estimate persistent poverty
1. Predicted probability

Suppose only repeated cross-secti®hsand M,,, are disposable to evaluate persistent
poverty. Poverty, defined by some criterion (suddt & poverty line defined by income or the
multidimensional index of poverty and richnesspasate the poor sub-populatié and the
non-poor PB;. An pairing between consecutive (non panelizedjvests, say between
individualsh in t andh’ in (t+1), cannot afford an efficient measure & tthange in poverty
at the individual level (i.e. the probable changetle status oh) because individual
determinants are so important to explain the pgvstatus. Even if these determinants are
close betweeh andh’, all latent influences (including individual cajl#ttes) explain a large
part of this status and impede to apply a pairirgghmd except on an aggregate level. We
propose a way to get rid of these latent individigterminants.

Consider equation (A1) where the probability topoer, . = Prob(h € B,), is estimated
by a qualitative response model over a set of ewgbtay variablesZ observed at the
individual level:

The = ZpneBe + & (A1)

We suppose that the explanatory variables in Z Haeen adjusted (for instance for
inflation) in order to correspond to the same madehe poverty status for different periods.

The change of this estimate between periodsd (+1) depends on the variation of the
explanory variables in Z and on the change of theupeters? (which can be related to a
changing environment, i.e. an endogeneity of thplamatory variables due a changing
relation to latent variables such as expectatiomaaxrro variables-the unemployment rate, the
individual effect of social policy...). This endogdétye can be taken into account by
estimating equation (Al) over the two periods arehsuring the change in the probability to
be poor by the expressiotirt, = dZ, but this method mixes the influence of individual
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determinants with the change of the environmenvéeh the two periods, thus impeding to
compare this change betweesnd ¢+1) with the estimated change for two other peribds

In order to recover endogenous and exogenous cbange apply an Oaxaca
decomposition to equation (Al):

Zh,t+1.ét+1 - Zh/,t,@t = [Zh,t+1 - Zhl,t]:ét+1 + Zh,t[.ét+1 - .ét] (A2)

The first termA; measures thexogenous changdue to the difference between the
observed individual determinants (conditional te #stimated behavior in the second period),
while the second, measures thendogenous changhie to the environment (which modifies
the model of poverty through a change in its ceifitsg)'’. The first term gives rise to an
estimate of the probability change ims poverty status using an expectation of its
(unobserved) determinants ir+{)'%, Z;, .+1, and conditional to an invariant model of poverty
in the two periodsf,,, = f; = B): dft = 2,111 — Zne)B =M1

This expectationZ .,,can be made using semi-aggregate information ofctrenges
between the two periods (for instance, it depentdshe change for the sub-populatigito
which h pertains, this change being measured bynseha pseudo-panel based on the two
repeated cross-sectiofis)The second term measures the endogenous chapgeérty due
to a different influence of the observed determisam the poverty status.

2. Application

The method is based on two principles: first, iesisaggregate information (in the
computation ofZg,.,) in order to generate a dynamics in the staticcifipation (Al).
Second, the prediction is made on estimated prbti@biand not on the discrete status of
poverty. It can be applied by the following procezlu

(i) Estimates on the union of the two (or more than two) conseeusurveysn, u M, ;.
Equation (Al) is estimated with,, = 1 for the poor (as defined by a given criteria)
and 0 for the non-poor.

(i) Suppose the estimated probabilitysis = z,. = 0.8 and#, ., = Z¢,..f = 0.6 SO that
dr, = —0.2. These figures indicate a tendency of h’s pootustéo be weakein the
future: thus this status is less persistent tharafother individual who would have a
greater estimated probability it+(). A classification of the population incan be
made according to the actual status of individual by crossed with the information

' The estimation of over a long period increases the effect of endeigen

' Alternative decompositions writé: = [Zy .11 — Z,,' | Be + Zyy psa[Beer — Bel = [Zneer — Zy (] Be +

Zh',t[ﬁtﬂ - :ét] + [Zh,t+1 - Zh’,t] [ﬁt+1 - ﬁt] [Zh,t+1 - Zh',t]ﬁ+z[ﬁt+1:pt] with § andZ the averages ¢f and
Z over the two periods. These decompositions haveas interpretations.

'8 Note that the determinants of probabilitiestinl) are defined as relative to each survey, as sheysed to
computed the estimated probabilities at that perfod instance, income must be measured relatitelyhe
income distribution for the period, so that it fldted from one to period to another accordinth®increase of
nominal income for the sub-population to whitpertains.

19 Note that, computed with the avera§eformula (2) give the change in the probabilityb poor conditional
on the model of poverty in t (see the last decoritiposin the previous note).
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given by its estimated persistence: in the firsingy the poor are defined by the MIPR
index, which allows to estimaje In the second round, the poor are defined asthos
individuals which are poor and which have an edttgrobability greater than 0.7.
Thenp is estimated for this second sub-population titbavergence of the procedure
in these parameters.

(iif) Similar differences can be computed for all couplestatus i in t and t'. For Logit
or Probit estimates, these differences sum to €edime estimated probabilities sum to
1 for all periods. The vector of these changgg,..—#:..),i = 1tol can be used to
characterize the dynamic status of the individual.

(iv)Alternatively, as the anticipated vectaf,,, corresponds to a sub-populatien to
which h pertain int, the changes in the probabilities can be easitgpded for this
sub-population. The average persistence of powvartthis sub-population can be
attributed to all households #. These sub-populations (cells) can be definetigeit
by the crossing of characteristic variables sucagesor family structure, or by a (non-
linear) neuronal classification method (the clasatfon can be operated over the
union of the two surveys ihand (+1), then each sub-population in some period is
defined as the intersect of the cell defined ongv M, ,with each survey).

(v) These estimated differences in probabilities betw®e consecutive periods form a
transition matrixwhich can be multiplied by itself in order to comte the expected
change over several periods, which can be comparaderage estimated probabilities
for zcin (t+n). Using panel data, the predicted status for dividual h in (t+n) can be
compared to the actual measured in this periodndJsepeated cross-sections, a
similar test can be performed on each cell.

(vi)The procedure can be based on the Oaxaca decomposit equation (A2) with
separate estimation for the two periods. This mglesithe exogenous and endogenous
components of poverty changes.
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