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DETAILLER L’explication sur les parts budg etaires
Detailler le modele logit et les marginal effects

Les modeles de panel

1 Introduction

Surveys are devoted to collecting data on households. Yefaoncerned with individuals. Up
to now, we have not made the link between the two. It is evitigitin order to reach the same
level of welfare a family with two children need more incon@rn a family with no children.
And that a couple need more income than a single person, slteaseach the same level of
welfare. The usual statistical practice consists in didihe household income by a function
of the household size, sayn) so as to be able to measure the welfare of an adult equivalent,
supposing that welfare is equally distributed in the hootHor instance, if an household with
two adults has an equivalence scale of 1 and an householdwathdults an one child has an
equivalence scale of 1.2, this means that the second hddseded 1.2 times more income than
the first household in order to get the same level of welfaneth@ the cost of the first child is
20%.

2 Usual scales

Various scales were proposed in the literature and usedahigt&tal agencies. The first equiva-
lence scale that appeared in the literature was the Oxfale dater named the OECD scale of
1982. This scale, and all subsequent scales give a weightioath first adult, usual the head of
the household, a smaller weight to the second adult (man@ygpouse) and a smaller weight to
children. There is a discussion about the age of childrer Wights used in the Oxford scale
are presented in Table 1.

Table 1. Oxford or OECD (1982) scale

Member coefficient
Head of household 1
Other adults 0.7
Child 0.5

As a side remark, we can note that the French fiscal systenayseticular equivalence scale
for defining the tax burden of an household. The two adultelihe same weight of 1, while
children have a weight of 0.5, except that the third childdasight of 1. We shall comment on
this later on.



2.1 The need for changing scales

An equivalence scale reflects the fact that there are scaleoetes in an household. There
are collective goods which are consumed by everybody andtprgoods which are consumed
specifically by one individual. The equivalence scale depemn the proportion of collective
versus private goods in the household. This proportion eay @ver time and across countries,
especially when there are large differences between umiiruaal areas. There is a huge differ-
ence in housing costs between Shanghai and a small rueg@iind even between Shanghai and
Nanchang. So we cannot keep the same equivalence scalemgeartd across countries. This
explain the diversity of solutions which were adopted inghst. The OECD modified its equiv-
alence scale in 1994 to modify the weight of the second adwliod the children. The weight of
the second adult is decreased while a child is no longer d effiér 14 years old and is counted
as an adult. Canada Statistics has adopted a similar ruléxed the outing of childhood at 16

Table 2: Modified OECD (1994)

Member coefficient
Head of household 1
Everybody else aged more than 14 0.5
Every child below 14 0.3

and gives a weight of 0.4 instead of 0.5 to this class.

The French system of taxation includes something whichnslai to an equivalence scale
because it introduces shares for computing taxes. Bothshefthe household are counted
for one share which gives a high incentive to get married. hE&uld receive a share of 0.5,
which is again larger than the common share in OECD equigalenales. Finally the third and
subsequent children have a full share of 1, which is a str@aglfincentive to have children. We
are here in the domain of fiscal incentives and not of findinigarcstatistical and economic rule
for finding an adult equivalent when measuring income.

Finally, in many studies a simple parametric form is adogtedsimplification instead of
the linear system described up to now.Nfis the size of the household, an approximation to
the linear scale is simplyv* wherea is a coefficient between 0 and 1. This restriction gives a
concave form to the equivalence scale. It implies that tts abthe second child is lower than
that of the first and so on. The Luxemburg scale takes 0.5 when more common values are
around 0.60.

We can summarize the effect of these different scales ineTablThe last row of Table 3
gives the implied elasticity of consumption demand withpeg to the size of the household.
The per capita solution withh = 1 means that each new member consumes the same amount
as the previous members individually. There is no econonscafe. The extreme case= 0
means that there is a full economy of scale, which is unrnsalis



Table 3: Effect of equivalence scale

Household size Equivalence scale
per capita  Oxford New OECD Square root Household
income Old OECD scale scale income

1 adult 1 1 1 1 1

2 adults 2 1.7 1.5 1.4 1

2 adults, 1 child 3 2.2 1.8 1.7 1

2 adults, 2 children 4 2.7 2.1 2.0 1

2 adults, 3 children 5 3.2 2.4 2.2 1
Elasticity 1 0.73 0.53 0.50 0

2.2 The influence of equivalence scales

We want to illustrate the influence of the equivalence scal¢he shape of the scaled income
distribution. For that, we take the data Betos which is provided irRwith the libraryineq .
It contains 632 observations coming from femily and Income and Expenditure Survegde
in one region of the Philippines called llocos in 1997. Theadantains household income and
other information such as sex of the household head, fanziy arbanity and province.

We take the most simple scalé* as we have only information aboi. We then letx vary
between 0 and 1. For each case we estimate the income disinibu

library(ineq)

data(llocos)

y = llocos$income

n = llocos$family.size

alpha = ¢(0.0,0.3,0.6,1.0)

tit = c("alpha=0.0","alpha=0.3","alpha=0.6","alpha=1. 0"
split.screen(c(2,2))

for (i in 1:4){

screen(i)

yz = yl/(n"alphali])

yz = yz/lmax(yz)

plot(density(yz),main=tit[i],xlab="",ylab=""xlim=c (0,0.6))
}

The income distribution was normalized so as to have combpagraphs despite the different
equivalence scales. When= 0, we have a bimodal density, where a group of richer persons
appear: we do not take into account family composition. Timedrtance of this group decreases
whena is increased, which means when we give more and more weighiltiren.
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Figure 1: Influence of the equivalence scale

2.3 Family composition in France

Before applying an equivalence scale and looking at thenmecdistribution while forgetting

family composition, it is wise to have an idea of how incomdistributed among the families.
| have taken the example of France as it is given in the 201arreyd the CONSEIL DES

PRELEVEMENTS OBLIGATOIRES, page 187, Table 12. We reproducs table now and it

becomes Table 4 of our chapter.

We must first of all try to figure out the different columns amemputed. Net income rep-
resents the total disposable income of the household, @dgnent of social contributions, but
before taxes and redistribution. It corresponds to thelfiscame, which means the income that
is taken into account by the fiscal authorities. The standétiing corresponds to the same
notion, but taking into account family composition. We cantb deduce from the comparison



of these two columns which kind of scale has been used. Foungled corresponds exactly to
the new OECD scale, but the correspondence is slightly iessge for the children.

Table 4. Standard of living and net income as a function ofifanomposition
Netincome Standard of living Poverty rate (in %)

Couple without children 41 310 27 540 9
one child 44 900 23740 13
two children 47 990 21 550 17
three children and more 45 840 17 230 41
Head of household single 20 580 20580 22
one child 21 420 15160 39
two children 21580 12 040 54
three children and more 14 470 6 320 82
Overall 34 220 22 260 20

Poverty rate is defined as the percentage of households vetanalard of living
lower than 60% of the median standard of living. INSEE compthe poverty rate
as a function of disposable standard of living. After a aombus drop between
1996 and 2002, dropping from 14.5% to 12.9%, it is now stable3&c in 2008.

The great advantage of this table is to shed some light oretagan between family compo-
sition and income. The number of children is not uniformligtdbuted with respect to income,
so that an equivalence scale cannot remove the influence oiuttmber of children on the stan-
dard of living. The rate of poverty is computed with respectthte standard of living and thus
takes into account family composition. But even with thiguatiment, the proportion of poor
households increases with the number of children and bezaranatic for households with
three children and more. Depending on income, individualsiot have the same number of
children. Fertility is a complicated function of income.

Let us now consider the case of households with a single Adepicture is here even more
dramatic. Even if net income is increasing with the numbectoldren as in the previous case
(if we drop the case with three children and more), the stahdgliving is strongly decreasing
with the number of children and we reach an incredibly higie @& poverty of 82% for this
sub-population.

We can finally try to characterize the dispersion of stanadrtiving. It is much higher
among large families and single headed households. Ther@iax is 50% higher in this sub-
population than in the whole population. This greater disjo@ is due to the presence of very
low standard of living in this categorjponner les chiffres précis

2.4 Taxation and redistribution in France

What is the impact of taxation and redistribution on the géad of living of different types
of households? In France, redistribution is very favowdbllarge families and single headed
families. There is nothing abnormal in this as we saw thaepgwvas concentrated on these
family compositions.



Households having two kids or more receive 54% of the totalnances. Single persons
without any children receive 17% of the total allowancesdiR&ibution operates from house-
holds without kids and households with one kid toward sifgdaded families and couples with
three children or more. From Table 5 (Table 13 page 189 ofdpert), we see that the effect
of taxation and redistribution on standard of living is nmanm for single headed families with
three kids or more.

Table 5: The impact of redistribution as a function of fanumposition

Net Disposable Variation Variation

standard of living standard of living (in %)
Couple without children 27 540 25580 -1 960 -7
with 1 child 23 740 22 870 -870 -4
with 2 children 21 550 21 640 90 0
with 3 children or more 17 230 19420 2190 13
Isolated without children 20 580 20030 -550 -3
with 1 child 15160 16 840 1680 11
with 2 children 12 040 15020 2980 25
with 3 children or more 6 320 12 180 5860 93

These families are also the poorest ones. Despite thig effeedistribution, the poverty rate
of couples with three children or more remains greater tharaverage (19,7% against 13.0% in
2008). The report notes that this poverty rate has decrdgs8gboints since 1996.

On the contrary, the poverty of single headed families isgmrethan that of every other type
of family, whatever the number of children. It has increaseate 1996, especially since 2004,
passing from 26% to 30% in 2008.

3 Equivalence scales and demand systems

The various equivalence scales which were given seem tdddg &bitrary. In fact they are not.
They are the result of a precise economic theory dealingutility and household consumption.
The key question and difficulty is that we want to compare kbofds which have not the same
composition and consequently not the same utility fun&idwe want to find a number which
says by how much the income of a household has to be multijplaadextra member is added
and if this household wants to keep the same level of utilitye individual utility theory does
not know how to perform welfare comparisons between houdsh@e must introduce specific
assumptions. The theory is explained for instance in Chhdptection 4.3 of Deaton (1997) and
also in Hourriez and Olier (1997) at a more elementary Ieé/kese are the two sources that we
shall use.



3.1 The model of Prais and Houthakker

One fundamental assumption underlying equivalence scathat there are economies of scale
because consumption goods can be divided into:

1. collective goods, those which are consumed collectigglgll the members of the house-
hold and

2. individual consumption goods which are consumed onlyrsyiadividual.

As a collective good, we have mainly housing, as an indiidoad, we can quote adult clothing
or tobacco. The model of Prais and Houthakker (1955) expltia household consumption of
various items as a function of income and of the size of thesbbald. Are thus explained
the structure of consumption and the influence of the straafithe household from which an
equivalence scale can be derived.

Consumption is divided int& different items such as lodging, food, clothing, leisureThe
size of the household is called which means the total number of persons which are members
of the household. The size effect is introduced both as atdefihincome and as an explanation
of a particular consumption item. After various computasiavhich are not reproduced here, the
model is written as:

log(Cy) = Ax + ay log(N) + By log(R/N®),

where(}, is the consumption of gookl, R household income, anl the size of the household.
This model can also be expressed in term of budget sharesC}. /R, obtained by subtracting
log(R) from each side:

log(wy) = Ag + (o, — @) log(N) + (B, — 1) log(R/N®).

We have as many equations as there are consumption itemsnlguk’ — 1 equations are
independent. This model analyzes how the structure of eopgan is modified as a function of
N, when we compare two households which have the same in¢bridée have two effects:

e A size effect. The budget share of individual goods for whigh> « increases. The
budget share of collective goods for whieh < o decreases.

e Anincome effect. WhemV is increasedR/N* decreases. The structure of consumption
is modified. The budget share of luxury goods which hayg greater than 1 is decreased
while the budget share of primary goods which hay® &wer than 1 increases.

This model is not identified, as that can be easily seen byloev it.
log(Cy) = Ax + (ar — Bra) log(N) + Bi log(R)

In this linear equation, we have two regressors and threenpeters. As we have onlif — 1
independent equations, the identification problem caneslved by considering the system as
awhole. Either we fixx and then, we cannot estimate the equivalence scale we vakiadofor,

or we impose an identification constraint on one ofdhe
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3.2 The identification assumptions of Engel and Rothbarth

The oldest method dates back to Engel (1857). It is basedscasfumption that the budget share
devoted to food gives a good indication of the level of wafandependently of the composition
of the household. A large and a small family are equally wélif they devote the same budget
share to foodA poor family devotes a very large part of its budget to foodhilgVa rich family
devotes a rather small part of its budget to foddhis is the first law of Engel. Let us introduce
this law in the consumption model of Prais and Houthakker. Sif@ose that food is the good
labeled 1, so that budget share of food noféd R depends only on the household welfare
measured ag/N* and not orog(/V). Consequently, Engel assumption implies that

a1 = Q.
In full the model writes as

log(Cy) = Ai+ alog(N) + B1log(R/NY),
log(Ca) = A+ azlog(N) + f2log(R/N?),

log(Ck) = Ak + aklog(N) + Bk log(R/N®),
and using consumption shares:

log(w1) = A1+ (o —a)log(N)+ (1 — 1) log(R/N®),
log(ws) = Az + (a2 — a)log(N) + (B2 — 1) log(R/N®),

log(wg) = Ag + (ax —a)log(N) + (Bx — 1) log(R/N%).

This assumption means that food is a mid-range good, betastittly individual and a strictly
collective good in term of scale economies. This assumpsiaerified for a poor society, like
the one of Engle at his time, but not for the rich western smsef nowadays.

An alternative identifying assumption was proposed by Batth (1943). The budget share
of the first adult for his clothing is a good measure of the lebo$d welfare: remember that
in France the price of the suit of family head played a strarslg in the presidential election.
For a given welfare, the clothing consumption of the firstiadoes not depend on the size
of the household. If0; represent the clothing consumption of that first adult, tHeethbarth
assumption implies that

ag = 0.

There are some adjustments depending on the sex of the &tulinstance, we know that a
women spend 1.3 times more than a man for clothing. So for plepwe can také€'; = (Cops+
Cow /1.3)/2. An alternative form of the Rothbarth assumption consitleestotal consumption
for clothing of the whole household and says that

0[2:]_.
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There is a second problem concerning clothing consumpfoom theEnqléte sur le Budget
des Famillesit is apparent that individual living alone spend much moaney on clothing than
individuals living in a couple. Consequently, we can restRothbarth’s identifying assumption
to couples. This would mean that clothing consumption farlsdiving in couples does not
depend on the number of children.

3.3 An estimation for France

Hourriez and Olier (1997) report an estimation of the moddPi@is and Houthakker (1955)
using theEnqLéte sur le Budget des Famille$ 1985,1989, 1995 using the identifying assump-
tion a; = 0. Various extra dummy variables where introduced. Some edgdtvariables were
socio-economic variables such as localization and empéoyrstatus. Other dummy variables
concerned the status of the head of the household: singdatlaouseholds and bachelors; be-
cause they have a very different type of consumption. Sodhke ©f equivalence concerns in
fact only married couples with or without children.

Table 6: Estimation of the Prais-Houthakker model

Consumption Size elasticity,  Income elasticitys,
1985 1989 1995 1985 1989 1995
Food 0.74 0.67 0.72 054 055 0.64
Clothing 1.03 095 099 137 146 151
Lodging 046 0.38 039 0.73 0.68 0.61
House equipment 0.60 055 0.71 141 143 1.60
Health 056 040 0.80 0.70 0.70 1.08
Transport-Tel. 0.73 049 057 143 140 1.22
Leisure 092 090 094 133 141 1.39
Misc. 090 0.72 097 171 159 1.63

Global scalex 0.69 058 0.65

As the Rothbarth assumption was imposed only for adult sigtha scale for clothing was
estimated. The size elasticity is consistently equal t@Xlsthing a pure individual good. The
same can be said for leisure. The good for which the scaleoaepiis the greatest is lodging
with a size elasticity of 0.40 on average. This means thatayaof four spendl.7 = 4°4 more
than a single person for lodging. Leisure on the contrarnigdividual consumption because
the corresponding; is near 1.

The main result is given fafr and corresponds to an equivalence scal&®f The value of
« is not constant over time. It is a function of the budget slaare of the individual elasticities
ayg. In the estimationsy is around 0.60. If we go back to Table 3, the Oxford scale spwads
to o = 0.73 while the new OECD scale correspondsite- 0.53. The Oxford scale corresponds
to a now outdated structure of consumption. At that timedfa@s was the first budget share
and lodging had a much smaller share than nowadays. Scalerages were thus much smaller
at that time.
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When the size of a household is increased, the share of tedgoods in total consumption
decreases while the share of individual goods increasssbgcause of the different values of
the ;. In France, the size of households has slightly decreasedtbg years. Consequently,
the budget share of housing has increaselhte that to the expression of the equation in budget
shares and the estimated values.

This model might be too simple to describe household consomgs it does not include for
instance relative price effects. A large family might dectd increase collective consumption,
just because the price of individual goods has increaseditazh: for instance video cassettes
that can be watched collectively versus individual cinesgts For a single person, the cost can
be the same between the two alternatives.

4 Subjective equivalence scales

The estimation of the previous equivalence scales reliegmamticular consumption model which
is rather restrictive. First of all, the literature has proed more elaborated models, such as the
model of Barten, of Deaton and Muellbauer to quote only thenrmaes. Secondly, there is a
fundamental identification problem that the econometnitias to solve by saying what is exactly
welfare and how it is measured.

A second approach is possible by a direct questioning of tlisdhold, asking them what is
their welfare level, most of the time using an indirect qiestThe task of the econometrician is
then to explain the collected answers by the compositiorsa@edof the household and the level
of income.

4.1 Qualitative questions

This is an important domain in the field of poverty and ineguanalysis. Up to now, we have
studied what can be called objective criteria which wereedas quantitative data. Welfare was
identified to a certain level of consumption or income. A et of the literature on inequality
and poverty has interest on what people feel: for instaneevinould they define their health sta-
tus. Here, a survey can ask questions on the intensity ofutigdi constraint of the household.
How do you manage to make the both ends rseatsensible question for the housekeeper. In
the FrenclEnqLete sur le Budget des Famillagse following question was asked:

Concerning your budget, which of the following propositibsthe best your budget situation
1. Itis difficult

2. you are just, you have to pay attention to your spending

3. your budget situation is fine

4. You experience a good financial ease

5. Do not know

11



The respondent has to situate on a subjective scale. Séaet@is can influence his position on
that scale, only some of which being of interest for our pggdNVe have to take account of the
other factors in order to obtain unbiased results. Findeeise is a function of income, but also
of wealth. Being the owner of one’s apartment makes a gréareince. Being in a large town
like Paris induces an increase of spending of 28% for Pari;mtance in order to get the same
level of welfare. And other variables have their importance

4.2 Ordered logit models

The probability of picking one of the answers is explainecabyordered logit model. There is

a great liberty for selecting the explanatory variableshatdifference of the Prais-Houthakker
model. We observe an ordered variablavhich can have values 1,2,3,... It corresponds to the
ordered answers. This observed polychotomous variabléisction of the unobserved level of
welfareY™. The model says that the responder answers 1 if his unoluskvel of welfare is
below the threshold;, answers 2 if his unobserved level of welfare is betweenhtesholdss,
andk, and so on:

Y, =1 if ;" < ry
Y, = 2 if k1 <Y < ko
Y, = 3 if ke <Y < Ky
Y, = 4 if Y* > ks

The latent variabl@’* is supposed to be determined by the following linear regpess
Y =z,0+u

whereu; follows a (0, %) normal or logistic distribution. The variance is assumededl for
identification reasons. The logistic distribution is moogeenient because it has an analytical
cumulative distribution. Choosing the logistic assumptiwe have the following ordered logit
probabilities:

- _ * _ 1
Privi=1) = P <m)= 1+ exp(x; 3 —1/11)
Pr(Y; =2) = Pr(ky <Y <ko) = T exp(flﬂ . Pr(Y; =1)
Pr(Y; =3) = Pr(ky <Y <k3)= T op(f —ra) Pr(Y; =2)
Pr(Y; =4) = Pr(Yy >ky) =1 1

1+ exp(z; 0 — K3)

There are thus three threshold parameters to estimate; andxs, together with the structural
parameterg.

This model has identification problems due to the fact thabserved utility has an unknown
scale and unknown range. The range is identified by constrpithe variancer? of u; to 1
and the scale identification is usually solved by constrgjrone of thex to be zero. Usually
we imposex; = 0. Under this constrain, we can introduce a constant termerrégressors.
Otherwise, the constant term has to be omittékelihood function, marginal effects, probit
versus logit

12



4.3 MASSInR

There are several packages that can be used to run orderedri@gobit regressions. | have
selected the package MASS.:
library(MASS)

There is a data set in it naméabusing which can be described as follows. This iFge-
quency Table from a Copenhagen Housing Conditions SuiVleg data frame has 72 rows and
5 variables. These variables are:

1. Sat : Satisfaction of householders with their present housirmymstances, (High, Medium
or Low, ordered factor).

2. Infl : Perceived degree of influence householders have on thegeiawesat of the prop-
erty (High, Medium, Low).

3. Type: Type of rental accommodation, (Tower, Atrium, Apartmél@trace).
4. Cont : Contact residents are afforded with other residents, (lttigh).
5. Freq : Frequencies: the numbers of residents in each class.

The main command is
polr(formula, data, weights, method = c("logistic", "prob it"))
The following example is build around the data set housing:

house.plr <- polr(Sat ™ Infl + Type + Cont,
weights = Freq, data = housing)
summary(house.plr, digits = 3)

We have the following results given in Table 7. The first pdrthe table gives the coefficients
of the regression, how is satisfaction explained by theethifit variables. There are three dif-
ferent levels of satisfaction, and consequently two eseoh&alues forx. Onex is fixed for
identifications reasons. The last bloc gives indicationshenfit. As the explanatory variables
are categorial variables, one item has to be excluded arasatreference. For instance tower
for the apartment type.

13



Table 7: Ordered logit model

Coefficients Value  Std. Error tvalue
Infl-Medium 0.566 0.1047 5.41
Infl-High 1.289 0.1272 10.14
Type: Apartment -0.572 0.1192 -4.80
Type: Atrium -0.366 0.1552 -2.36
Type: Terrace -1.091 0.1515 -7.20
Cont: High 0.360 0.0955 3.77
Intercepts

Low-Medium -0.496 0.125 -3.974
Medium-High 0.691 0.125 5.505
Residual Deviance 3479.149

AIC 3495.149

The endogenous variable is satisfaction with lodging, higédium or
low. Reference for perceived inflation isw. Reference for apartment
type istower.

4.4 A subjective equivalence scale model for France

The basic model give the level of unobserved utility or wedfas a function of income and
household size

The equivalence scale(N) is found by solving the equation
f(Ri, N;) = f(R;/m(N),1).

Depending on the shape of the functignthe scalen(/N) can be concave or convex. If we
decide for
Vi =a+blog(R;) + clog(N;)

the implied scale is of the form’v* with « = —¢/b and is concave. There is a decreasing cost
for every extra child. Using the answers to the subjectivestjon about financial ease, Hourriez
and Olier (1997) obtain an estimated= 0.62 in 1995 which is very similar to the answer given
by the estimation of the Prais-Houthakker model. So theessibe method is valid and it is
simpler to implement. This value is in between the elastiaiplied by the old OECD (Oxford)
scale and the new OECD scale. In this estimation, the sizeedfivtusehold was taken equal to
N = N, + 0.55N,. whereN, is the number of adults anll. the number of children below 14
years. The value 0.55 will be explained below. It is relatethe cost of a child and estimated in
aregression.

The second possibility is to use the regression

Y:* =a+blog(R;) 4+ ¢ N;.

In this case, the scale iV ! with A = exp(—c/b). There is an increasing cost of one extra
child.
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It is difficult to discriminate between the two models, besmthey are in fact unsatisfactory
approximations of a larger model. A larger model would be

Y;" = a+blog(R;) + clog(N;) + d N;. (1)
In this case, the equivalence scale would\beA V1,

4.5 The cost of a child

The cost of a child is not uniform with his age. In order to isitgate the cost of a child, Hourriez
and Olier (1997) opted for the following regression

Y*=a+blog(R) 4+ c1No—4 + caN5_9 + ¢3N19—14 + c4aN15-19 + 5 Noo—24 + €6 Naguits

whereN,_4 is the number of children between 0 and 4 years present inadheehold. The cost
of an extra child of ageis given by

100[exp(—c;/b) — 1].

This equation was estimated by Hourriez and Olier (1997{h wesults given in Table 8. Ac-

Table 8: Cost of a child as a function of his age
Agegroup 1979 1985 1989 1995
0-4 years 21 20 18 12
5-9 years 16 15 16 11
10-14 years 22 18 20 18
15-19years 29 34 28 28
20-24 years 45 38 49 41

Adult 43 47 45 44
Figures are in percentage.

cording to Table 8, the cost of an extra child is between 10% 20% of the income of his
household if the age of the child is below 15 years. Above lgghere is a jump in the cost
of a child. Hourriez and Olier (1997) said that it is roughig tsame as the cost of an extra adult.
Consequently, we can simplify the final model and make ongydifference between children
under 15 years and adults. Thus the size of the householdecsimplified so as to be

N =N,+ kN,
The value oft can be estimated directly with the following regression
Y*=a+blog(R) + 1N, + 2N,

Thenk is given byc, /¢, which is approximately estimated as being 0.55. The finaivadence
scale, whenever we have simplyin a regression will be in fact

N® = (N, + 0.55 N,)?,
for instance in the Prais-Houthakker model of Table 6.
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4.6 The minimum income question

Another type of question can be asked. It concern the mininmowme necessary to make the
two ends meet. This question was introduced inEnguéte sur le budget des ménage$989
and 1995. And is also present in many different types of surdédis question is phrased as
follows in the French survey:

Quel est, selon vous, le revenu mensuel minimal dont un geénamme le votre doit
absolument disposer pour pouvoir simplement subvenis &8soins? (réponse en clair)

In the German Socio Economic Panel, we find a similar questsoreported page 301 of van
Praag and Ferrer-i-Carbonell (2008):

what is in your opinion the minimum amount of income that ytamily in your circum-
stances would need to be able to make ends meet? That woulkbeder month.

Individuals are asked this question and their answer mighedd on their income level and
not just on family composition. This is know as preferenciét.diThe RMI was introduced
in France in 1988 and is different for a single person, a aauplcouple with one child, two
children, etc. It was enlarged as the RSA in 2009. In Janud®® 2he RMI was determined on
the following basis given in Table 9. Individuals do not hamezessarily these figures in mind.

Table 9: RMI in France, January 2009
Nber of Children  Single Couple

0 454.63 681.95
1 681.95 818.34
2 818.34 954.73

per extra child 181.85 181.85
In euros per month.

So their answers are determined by a series of factors onftiaondy composition and mainly
depend on their level of income. Consequently, the modelave ko estimate is

log(Ryinr) = a+ blog(R) + clog(N)

Parameteb measures the preference drift. One can think that only thesdtwold that have an
incomeR near from the reporte®,,; y; have a correct perception of what is a minimum income
as a function ofV. We note this functiorb (V). Consequently, we have to solve a fixed point
equation, imposing(N) = R = Rynr:

a C

-0 1%

log(S(N)) = log(IV).

Taking the exponential, the equivalence sealgV) is given by

S(N) = S(1)m(N) = eT TN T,
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The estimation produced in Hourriez and Olier (1997) giwes 0.37, which is a much lower
value than that obtained by the question on financial ease.

The minimum income question is also used to determine a ctilgepoverty line. It is
present in the EU-SILC (EU Statistics on Income and Livingh@itons) survey on minimum
income, and specificallthe lowest income to make ends meet varidkfharostat 2003).

Question : Using the information contained in Table 9, determine thplicit equivalence scale that
was used to determine the RMI in France.

4.7 Linear or non-linear equivalence scales?

We come back here on the shape of the equivalence scale nlinsr@asing function oiV, but

is it concave or convex? With a concave function liK&, an extra member in the household
increases smaller needs in a large family than in a smalllyjarihe cost of the third child is
smaller than the cost of the first child. We have increasingemies of scale. When the function
is convex as withdV 1, this is just the reverse. And we saw that the data could Hettsene of
these models against the other. So a more general form is

NaAN—l
which was estimated by Hourriez and Olier (1997) and replartelable 10. These parameters
Table 10: Estimation oft and A in equation (1)
Parameter 1979 1985 1989 1995

Q 0.16 0.22 0.18 0.25
A 127 125 124 1.20

are not directly interpretable, we need to translate thertyfocal household compositions. This
is done in Table 11 Scale economies resulting from formingupke remained fairly constant

Table 11: Final linear equivalence scale

1979 1985 1989 1995
Children age -14  +14| -14 +14| -14 +14| -14 +14
Couple 143 1.43/1.46 146|142 142 142 142

Couple 1 child 1.70 192/ 1.74 1.99 1.67 1.87 1.66 1.86
Couple 2 children 2.01 2.56| 2.05 2.65/ 1.96 2.45|1.92 2.38
Couple 3 children 2.37 3.37| 2.41 3.48| 2.29 3.16| 2.21 3.00

over the years. To reach the level of welfare, a couple ne@#s #ore income than a single
person. The cost of the first child seems to remain the samwitb@ value of 27% (1.70-1.43

= 0.27). On the contrary, the cost of the third child seemsetalécreasing over time. Figure
2 show that there are large economies of scale for a marriggle@ompared bachelors. The
economies of scale for the children under 14 years are osedawer, they tend to be linear.
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Scale
0.5 1.0 1.5 2.0 2.5 3.0 35

0.0

Household size

1979 is the black line with circles, 1985 the red upper lirg84
the green lower line and 1995 the blue lower line.

Figure 2: Convex or concave scales?
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5 Child poverty and single equation equivalence scales

The aim of this section is to investigate the methods whichbmused in order to measure child
poverty while using equivalence scales.

A usual and simple procedure is to look at the level of incoffeoaseholds having children.
And then to count the total number of children that belonght households which are below
the poverty line. However this crude method assumes thdtsadnd children have the same
consumption needs when in fact children consume propafiypmore food than adults. So
instead of taking a standard poverty line based on identiglale for everybody (like the one-
dollar-a-day), a better alternative is to scale that offip@verty line by an equivalence scale
in terms of the number of equivalent adults. Thus a smalleghitas given to children. The
qualification for an household to be below the poverty linargfes, but we can still count the
total number of children living in those households and caraphis number to the total number
of children in the sample.

Things might be a bit more complicated. If we look simply aatthousehold income, poverty
will be located in small households, because in generalnmecmcreases with the size of the
household. But if we divide the income by the household gioeerty will be concentrated
in large households. How to determine the actual needs aoftihdren? We have to solve an
allocation problem inside the household. What is the compdiom pattern of a child compared
to a male adult? There is also the definition of what is theaatast of a child. A child is
seen as a benefit in traditional rural societies or as a highaic cost in industrial societies.
We can illustrate this view by looking at the two followingcpures taken in China. The left

Figure 3: What is the cost of a child in China?

picture was taken by Liu Zheng and is entitladFlower Boy at the Roadsigdé¢he right one
was taken in Nanchang TGV railway station. Deaton and Maekis (1986) emphasize the fact
that there are different views concerning the definitiontofcccost, so the different approach in
the literature do not measure the same thing. In this seotvernshall examine two traditional
approaches which imply estimating only one equation irtstfaa complete demand system.
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They correspond to the two alternative identification agsions introduced in a demand system
as we have seen above: Engel and Rothbarth. They rely omaiffassumptions and of course
lead to different results. Roughly speaking, Engel’'s maderestimate the cost of a child, while
Rothbarth’s model underestimate it.

5.1 Engel

Engel approach starts from two empirical observations:

1. for households of the same demographic compositionpibe $hare varies inversely with
income or total expenditure.

2. for households with the same income or total expenditwel) the food share is an in-
creasing function of the number of children.

For a given household, the arrival of a new child implies seomesumption recomposition. With
the same income, the household consumes for the new borhasdécreases the consumption
of previous items. This means that the share of food is ise@éa new mouth to feed). In order
to reach the same level of welfare the income of the housdtaddo be increased by a certain
level, corresponding to the cost of the child. However,ehame evidences that households with
the same food share, but different composition have the savetof welfare: with a new-born
child, the taste of the parents changes. A child consumesiyrfand, so that restoring the same
food share assumes wrongly that adults and children haveatme proportion between food
and non-food expanses and leads to an over-compensatiacarhbe explained in Figure 4.
The small reference household is on the left. For a given Evi@od share, we must increase

d

| LARGE HOUSEHOLD
|

l
SMALL (REFERENCE)

e s e — — —

. | HOUSE HOLD
L -

x© x* X
Fi1G. 1.—Engel's method for child costs

Figure 4: Engel method for equivalence scale

income fromz? to 2* so that the larger household gets the same level of food .sFhigdistance
measure the cost of a child. Of course it depends on the |¢uatame.
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5.2 Rothbarth

The method proposed by Rothbarth is similar to that of Erigelthe good is different. In Engel
method the share of food decreases when welfare increaseghle share of adult good increases
when welfare increases. So The slope of the curves in Figisrpdsitive when it was negative in
Figure 4. What we have to compute is the reduction of incoraewiould be necessary to apply

A

Expenditure on
adult goods

small household

large household

v

Total household expenditure
x! X2

Figure 5: Rothbarth method for equivalence scale

to a childless reference household in order to reach thectiesiun budget share that was cause
by the arrival of a new child in the considered household. difference between! andz? is
the Rothbarth’s cost of a child. This method does not take actount substitution effects that
are entailed by the arrival of a child. There is no considendor reduction in the consumption
of other items. So in fact, the cost of an extra child is unstémeated. Just the contrary of the
Engel’s method.

Question Explain why Engel’'s method over-estimate the cost of a chihile Rothbarth’s method
underestimate it.

5.3 Implementation

The equation considered in Koohi-Kamali and Liu (2013) tpliement the Rothbarth’s method
for measuring child poverty in China is:

2
wj»‘ = o+ Bn(z,/ny) +nln(ny,) + Z 0i tin + 0zp + €n,
-1

Wherew§1 is the budget share of adult gogpébr household:, followed by per capita expenditure,
ny, household size. Using the estimated parameter values analvdrage total expenditusie
they compute the reference budget share of adult good

w? =+ B1n(7/2) + 71n(2) + 61(2/2) + 82(0/2).
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In order to find the level of income* necessary to reach that reference budget share when a
child is included in the household, they solve numericaily‘i the following equation:

w? =&+ BIn(z"/3) +71In(3) + 61(2/3) + 52(1/3).

This is used for each type of additional member, adult ordchifhe adult equivalence scales
(AES) for a specific family is obtained as the ratio of the tetgpenditure of the selected house-
hold to the base reference household.

If we do not take into account the economy of scale that isiledtéy the arrival of a new
member, White and Masset (2002) explain that the actuaksbiathat new individual will be
underestimated. They devote many explanation on how tothekento account, while Koohi-
Kamali and Liu (2013) neglect this kind of question.

5.4 Equivalence scales and household size

White and Masset (2003) analyse how to compare householdsfefent composition when
making poverty profiles. The question they want to addrede lenow if there is a relation
between poverty and household size or if this relation gisaps when one takes into account
economies of scale. The first point is to take into accouffegifice in prices over time and space.
Food, which enter for 70% of household spending in low incamentries is much cheaper in
rural areas as shown in Table 12.

Table 12: Rural versus Urban poverty lines
Indonesia Bangladesh Peru
1990 1995 1997
Rural 13295 349.57 1037
Urban 20614 455.86 1968

Ratio 0.64 0.77 0.53
Source: World Bank and White and Masset
(2003).

If now we want to have a calory-based poverty line, we see \athle 13 that calory con-
sumption is largely different between male, females anttdm. We could also have added
workload. We can use this information for building an adwjuealence scale, which will be
valid for 70% on average of household spending. This tathbsvalto build equivalence taking
into account gender and fine age intervals. However, theydv@ncern only for 70% of total
spending and thus would assume that the remaining 30% otlsygeare done in a proportional
way, which has not been tested.

Econometric methods derive equivalence scale, usingcpéatiassumptions, mainly those
done either by Engel or Rothbarth. These methods try to ataline cost of a child, which
means by how much the welfare of a household is lowered wheswechild is added. White
and Masset (2003) found that on average in developing desnthe cost of a child in term of
adult equivalents ranges from a minimum of 22 per cent to airmamx of 82 per cent, with an
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Table 13: Recommended Caloric Intakes
by Age and Sex
Age Male Female
1 820 820
1-2 1150 1150
2-3 1350 1350
3-5 1550 1550
5-7 1850 1750
7-10 2100 1800
10-12 2200 1950
12-14 2400 2100
14-16 2650 2150

16-18 2850 2150
Source: WHO (1985) and
White and Masset (2003).

average value of 43 per cent. If we take the data of Table E3calory scale gives to a child
between 1 to 15 a weight of 65% of that of an adult. One has aldake into account the
economy of scale, which means that there are public gootieihdusehold. & is the economy
of scale coefficient, then the normalized expendittiyef household will be:
E;
€S, = ————

AE}™

where AE; is the number of adult equivalents in househaldEmpirical estimates ofr are
generally in the range [0.15-0.3].

Using Vietnamese data, White and Masset (2003) proposedtiuiate the official poverty
line computed as the necessary sum to buy 2100 calories parpaver a year, using first house-
hold composition and second economy of scale. The assumpiiale were: a child consumes
65% of an adult, the economy of scale is either 0.15 or 0.30mgi2wed to the World Bank
evaluation of poverty, this gives very different povertyfies for Vietham: Depending on the
assumptions made (no equivalence scale with the World Baglivalence scale and different
economy of scale), the relation between family size and pypwan change a lot. Or the impact
of having a female headed household can be significant oWitt.economies of scale, poverty
becomes mostly rural, and hits mostly uneducated people.

5.5 Child poverty in China

Why focussing on child poverty? In fact child poverty is aé theart of an endless cycle of
poverty. Poor education, poor health will have a seriousaichprhen entering the labour market
and will lead to poor earnings in adulthood. This is the reasthy there are grants, family
allowances. If adults can be held responsible for their gg\wtatus, this is certainly not the case
for kids. For targeting anti-poverty measures, we have tiwkwhere child poverty is located.
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Table 14: Poverty headcount using different scales
World Bank o =0.15 «=0.30
no scale and scale and scale

Area
Rural 18.5 12.9 4.9
Urban 2.5 1.6 0.2
Household Head
Male 16.2 10.7 3.8
Female 10.6 9.1 3.8
Education
< Hyears 20.1 14.7 6.8
5-10 years 12.6 8.9 2.3
> 10 years 9.6 5.1 1.0
Children
None 4.0 6.9 3.0
< 25% 8.1 6.9 2.5
25% — 50% 16.5 10.6 3.6
> 50% 33.5 18.3 7.1
Source: White and Masset (2003) using the Vietnam Living&tad Surveys of 1992
and 1997.

Koohi-Kamali and Liu (2013) applies Rothbarth’s model tatiwousehold expenditure sur-
veys led on the urban part of an east coast province of Chid@d&2 and 2009 in order to measure
child poverty in China. The costal provinces in China arestheho benefited the most from the
economic reforms and the opening of the economy with an geeyearly growth rate of 10%
over the period between the two waves of the surveys. Ongehtne obtained the Adult Equiv-
alent Scale (AES), they modify the poverty line calculateda two adult family by multiplying
it by the adequate AES. With these lines, poor householdbeaated. From this locations, the
number of poor children is cumulated.

The average per capita income in this coastal province i8l838 in 2012 against US$6 076
for the entire country. The question of the official line idiclte because it is much too low for
that part of the country as we have already seen in the erapapplication detailed in Chapter
3. The point which is adopted in Koohi-Kamali and Liu (2018nsists in taking the bottom
first or second decile of the per capita expenditure distioby and twice hat number for a two
adult childless household. Even if urban areas are oveesepted in the sample, this does not
invalidate that kind of poverty line as underlined in Ranadland Chen (2007). Inequality has
risen a lot in urban districts in China and that might have gatiee impact on poverty.

The estimated results for the Rothbarth equation parasmasing OLS are not very good,
probably because of data quality and might be inadequaaénent of income variables. The
equivalence scale obtained for the two years are report@dhle 15. We note that the implicit
cost of a child has risen over the period and is quite simdahée cost reported in the western
world.
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Table 15: Adult Equivalence scale
for a costal province in China
2002 2009
Two adults 1.00 1.00
Two adults + 1 adult  1.24 1.33
2 Parents + 1 child 1.16 1.22
2 Parents + 2 children 1.23 1.33

Table 16 shows that there has been a reduction in child poeedr the period. However,
this drop is rather small, compared to the 10% yearly growate of the economy over that
period. This illustrate that extreme poverty is much hatdeeradicate and requires specific

Table 16: Child poverty rates
Poverty line 2002 2009 2002 2009
no child no child 2 children 2 children
First decile 13.8% 12.4% 16.2% 25.1%
Second decile 24.9% 22.3% 31.9% 30.8%

targeted public policies. Moreover, when we detail poveatgs with the number of children,
child poverty increases with the size of the family.

Koohi-Kamali and Liu (2013) conclude thegduction in urban poverty in China has proved
disappointing despite China’s impressive economic grawtr the decade examined here

Question Compare the equivalence scale found in Table 15 for China doghkKamali and Liu
(2013) to the OECD scale. What could you conclude?
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