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Summary: The paper estimates the cost of maintaining alcbil different agesthe cost of being a single
and the cost of adiibnal adults present in a family with the aim ofking the income levels of different
households comparabl€he study investigates the issue obeometric identification oéquivalence scales
within a denand system modified to include demographic charitites consistently with economic theory.
It shows that a robust estimation of equivalenadescmust take into formal consideration the pnobted
econometric identification. The estimation alsogm®es an encompassing demographic specificatibich
permits isolation of the costs due to differencesiéeds and differences in household-tifgles and scale
economies.
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1. Introduzione

Equivalence scales answer the question Owhat ievkeof additionhincome needed by a family
composed by two adults and a child compared toralyawithout children to enjoy the same level of
economic welbeing.O If the demographic profile varies onlyelation to the number of children, the
equivalence scale cormends to the cost of the characteristahidO (Lewbell989, 1991,1993)
associated with the presence of a child in the lfgrifithe profile varies in relation to the numbefr
elderly persons present in the family, then thewedence scale represerite cost of an elderly.

The equivalence scale is an index number convetimgseholds of different composition into
identical individuals thus making int@lousehold comparisons admissible. Welfare compasisoe
implicitly made any time that we intertd establish, for example, whether a family is poahan
another or the most preferable policy scenariohenttasis of the impact on householdsO-bestig.
The cost of household characteristics are thereforelamental for the correct measurement of
poverty and inequality and for the construction oélicators of the economic situation based on
equivalent incomes, that is incomes corrected ififergnces in household compositidividing by the
equivalence scale§urther, the cost of living indexessociated with the householdsO characteristics
are an appropriate tool to account for househdférdinces in designing schemes of fiscal imposition
and to implement means tests capable to defineffidédrions for accessing welfare programs.

The estim#on of equivalence scales assumes a special redevin those societies adopting a
fiscal system based on household rather than iddali incomes through the computation of a
quotient.In the household based fiscal systemstthebracket@re computedon equivalent incomes
This method incorporates the principle of horizbmtquity recognizing that, at a given income, the
larger household is relatively poorer and corrdbts distortion implicit in fiscalsystem based on
separate taxation which penai the taxpayers supportip a relatively lager number of family
members and families with a single waggrner When the interest is to compare the costs assdciate
with an individual based fiscal system recognizfaqiily allowances to account for diffemces in
family composition and a fiscal system based onuatignt, we are in fact comparing a system
adopting an equivalence scale expressed in absohateetary terms and a system adopting an
equivalence scale in relative terms. If the scaleneasureatorrectly, the costs of the two systems
should be similar. The robustness of the comparieatically depends upon the quality of the
estimation of the scale.

Another relevant measurement issue is associattdd the estimation using stated or objective
data. Recent studies conducteddnulovatianos Schsder, and Schmidt (2002009 have estimated
the cost of a child asking direct questions throtgterviews. Considering that both estimation
strategies intend to estimate equivalence scdlessciicial that the estimation techniques are as robust

and precise as possible if the estimates are tmimpared.



These measurement concerns are the core of thegatioti of the present study where we address
the issue of the econometric identification glivalence scales, which is not to be confused thi¢h
fundamental identification problem of the cost ofchild. The econometric identification issue
addressed in this study is about the identificatibrthe parameters of the demographic modifying
functons used to estimate equivalenseales $ingh and Nagar 1973\iuellbauer 1977, Perali
2003:119).Interestingly, this problem is akin to the idertiftion problem of the sharing rule within
collective household models (Chiappori, Fortin, &adroix 2003.

The cost of a chilghould be intended abe cost of maintaining a child (Ebert 1997, Elzerd
Moyes 2003, Ebernd Moyes 200) as it can be deduced from the expenditures fod aticessities
such as food, clothing and housing. In line witm®ningds (1992) fundamental clarification between
the needs and expenditure question related to itheepce of children in a household, the cost of
maintaining a child should be clearly distinguishiemn the cost of raising a chil@he latteraccounts
also fa other costs associated with non necessary exjpeaslifor childrenthe value otime devoted
by parents to childrerand the value of other investments on child quaktyr this reason, it is natural
to think that the cost of raising or Oproducingild varies significantly with income, which is tho
necessarily the case for the cost of maintaininchitd. While the costs of maintaining a child are
useful to operate intédrousehold comparisons, the estimates of the coskising children are
appr@riate to explain fertility choices and should betused to operate inthousehold comparisons
and to correct estimates of poverty and inequality.

The estimation of the cost of maintaining a chiddst of a child, fromhereaftey implies to make
compaisons of different households in different sitoas. Suppose, for example, that we are
interested in comparing the cost of a child livinga poor household with the cost of a child living
a rich household. If we think at the compositiorthe toybasket of a child living in a poor household,
we recognize that it is certainly smaller than ¢ime of a child living in a rich household. Furthire
content of the two baskets is much different. la blasket of the less affluent family, we do notfin
for example, expensive electronic toys. The childhy in a poor family does not take piano lessons.
Also the clothing basket is likely to differ botlrfits dimension and the clothing quality. These
considerations can be extended to other necessii@s as food quality and the characteristics ef th
house in which they live. Rich parents, and thaitdren, consume more leisure. It follows thatsit i
possible to operate comparisons among childrerecsgms living in rich and poor families, butist
crucial to confine the attention to ObasketsOrifesidimensions containing necessary goods. |eroth
words, it is fundamental to base comparisons onlgxpenditures for necessities forming the cost for
maintaining a child as we do in the presdntg by adopting a needsased data selection rule

The objective of estimating equivalence scaleststron a needs basis also requires to deal with
two aspects. As exemplified by Blackorby and Dogald (1991), the first concerns the fact that

different households contain different numbers and tyfgseople (adults, children, disabled people,



and so on), and therefore have different prefereaogel needs. The second concerns the fact that ther
are economies of scale in household consumptiontayablic and sempublic corsumption within
the household.

The study uses an extended concept of equivalezatesswhich models household heterogeneity
controlling for differences in needs and differenae scale economies due to differing life stydesl
associated household technolog@sthe sharing of household public gootlgée also show thaha
modified cost functioncan also host a collective specification (Chiapd@®88, 1992, Chiappori,
Fortin and Lacroix 2002)The proposed model encompasses deapyc translating and scaling and
RayOs generalizedaling(Ray 1996 where differences in needs are captured by a gkned scaling
term and differences in scale economies by demddrapanslating and scaling (Lewbel 1985,
Browning, Chiappori and lLebel 20@, Lewbel and Pendakur 2008n sum, the present study
addresses the issue of econometric identificatibthe parameters of a demographically modified
demand system used to estimate equivalence scalasneeds basis while separating differanice
size from differences in scale economies.

The paperis organized as follows. The second section intredageneratheoretical background
at the basis of equivalence scadesounting for both differences in needs and hooigetechnologies
The third section presents the econometric specificatfidh@encompassingemand systemending
special attention to the demographic transformatiarapable to separate compositional from
household life styles and related technologies,simmvs how the modés econometrically identified.
The fourth section describes the data and the ggtiom choicesThe subsequent section describes
the estimatin methodthe resuts and the appropriateness of the estimated costeotharacteristics
associated with thpresence of children of different ages, of addaloadults and of being singles
The conclusiondiscuss important practical aspects related toetmnometric identification of a

modified demand system and of the associated elgniea scales

2. An Extended Theory of Equivalence Scales

The equivalence scale is an index number that atswfamilies with different composition into
identical individuals accounting for the associaditerences in needs.

The scale depends on the quantity of Opublic gooois€umed by the family which directly
influences economies of scale and on the distdnutille of both monetary and time resources within
the family. Traditionally, it is assumed that resms are distributed equally across household
members (Eberand Moyes 208). It follows that comparing the cost of living af comparison
household, indexed with superscript 1, with thetoafsa reference household, indexed with the
superscript 0, it is important also to conditiore thstimates of the cost function aoating for
differences in life style, scale economies deriviram the sharing of household public goods such as

housingand for the rule governing the allocation of resesrwithin the household. For example, a



childless couple can belong to a youngptat cohort. Likewise, the choice of a single araaple as a
reference household has relevant consequencesrrirs tef life styles and associated household
technologies, scale economies and sharing behavior.

The cost associated with the characteridtis therefore given by the ratio between the twa cos

functions keeping the level of utility, of pricesdhof life style constant:

c u, p.d';n,0.9)
E5e = C(u,p,do;o)

1
where! is the degree of public shag of household goodd, is the life style and ¢ is the intra
household rule governing the distribution of reseshbetween adults and childreWe assume that
the reference household does not have economissatdé assoaied with the public sharing of the
household good and with the number of members wbaldvenjoy the goodThe sharing rule
between adults and children of a reference houdehlmcause it is a couple without children, is
trivially known. In comparing thereference and the cqrarison household, the life $&y! is
maintained constant to ensure, for example, thatrdfierence childless couple be in reproductive age
and does not lead a lifestytbaracterized bjousehold technologies typical of elderly cosple
Household economies of scdleare produced by theublic dimension of living together and
increase proportionally tthe household dimensiofLewbel and Pendakur 2008pome goods are
fully public, as in the case of housing and heatittpers are only partly public, such as listeniag
music either aloe or in company, using the car to go to work ogaocon vacation with the family, or
the use of the telephon®ecently, Browning, Chiappori, and Lewbel (2008Vvdasuggested to
estimate these economies of scale using the scdéngpgraphic functiona la Barten (1964) which
considers each good as potentially either privatpublic in different degreesA cloth that is ged
only for one child, can be considered a privatedydiit is reused for a second child, the same cloth
becomes to a certain ertepublic. It is as if the family had bought theveacloth at half of the price.
In a sense, the family is getting more out of thme quantity of good. Similarly, eating alone othwi
other members of the family generates higher utdis if the food wre of better quality and with a
lower shadow price.

The incidence of household economies of scale fisctfd also by the rul@ managng the

distribution of resources within the household éHe2003, Ariaset al 2003, Liseand Seitz 2004).
Further,it is important to control the measurement of eglénce scales also for differences in-life
styles! characterized by specific household technologéated, for example, teingle or double
income households, families with a head employethinstate sector and many other situatiies
Santis andValtagliati 2003).

The information content of a rela¢ scale can also be expressed in absotutes as a measure of
consumer surplus:



ES,=C(u, p.d':n,0.¢)-C(u, p.d’n.0.9)

The absolute scalES, expresses thmonetary compensation needed to restore the tHvelkelfare
enjoyed by the householoefore the birth ofthe child in an analogous fashion to the comazfp

compensatig or equivalent variation.

3. Econometric Specificationof the Demand Model: The Almost Ideal Quadratic
Demand System modifieda la Lewbel-Barten-Gorman

This section describes the specificatiohaocomplete demand system allowing the researther
identify equivalence scales under an econometriotpd view. The model assumes that consumers®
preferences are PIGLOG (Gorman 1976, Muellbaued 1Deaton and Muellbauer 1980) at the basis
of the amost ideal demand system. The base model, whidheiar in the logarithm of income, can be
extended to guadratic specificatiom the logarithm of income (Banks, Blundednd Lewbel 1997)

if the model $ applied to data that are sufficiently nonlineBine base specification is expressed in
terms of prices and income and must be extenddwhs$b other exogenous factors affecting demand

such as demographic characteristics (Lewbel 1985).

3.1. The demographic transformation describing equivalence scadend household

technologies

In general, demographic characteristics in modifiedt functions interact multiplicatively both with

prices and income while maintaining the theoretiglalusibility of the model (Lewbel 1985). The

interaction with prices captureket Barten substitution effects (Barten 1984he interactions with
income can involve only demographic characteristicsan involve a function of both prices and
demographics. In this case, the function descfiilzesl costs (Ganan 1976), which repreat the sum
of the values of the quantities committed to gusgaimg the household survival in cases of a fudslo

of earnings, and generate at the demand level agiephically varying translating term.

! The demographic transformations of a demand systambe grouped into two types: a) modification with
structure which consists in transforming the partanseassociated with prices and incomes into lifieactions of socio-
demographic variables; this transformation is tame as adding to the demand system interactiomhlas obtained by
multiplying either demographics and prices or derapbics and income (Blundell, Pashardes, and W&®@8, Donaldson
and Pendakur 2004), b) modification with structooasisting in defining modifying functiorger sewith arguments prices
and demographic characteristics interacting witttgs and incomes. This is the approach introduged®drten (1964),
Gorman (1976), Pollak and Wales (1981), and Lewb®85) and is the modifying technique followed fistwork because
it is deemed as more interesting under a behaviait of view. The two approaches can coexist iwim encompassing
mockl. The testing of the best functional specificatiorer a statistical point of view will be consideiia a future stage of
the research program



Using the notation introduced byewbel (1985) ad dividing the set of demographic
characteristics into two subsdds= (r,d), we can define the following demographically modifieost

function:

J’:C(M,P;”,d)=f(c*(u,p*),p,r,d) and
p. =m,(r,d),

wherey = C(u,p;r,d) is the income coected by the equivalence scafé = C'(u, p)) is the observed
incomeandp,” = m(r,d) is the Barten price scaling functidor each good. The functionsm " 0 for

all i and strictly positive for at least omgandf are continuous and at least twice differentiablee
functionf describes the interactions betwdmth demographic variables and total expenditure, while
all the f and my functiors allow interactions of demographic variables with prices. Asvah by
Lewbel (1985, Therem 8), a plausible form for thedifying functionf is:

y=y'[BE)P (p'.d)|=y'e" (p'.r.d)

with
“_ y .
YT (0 ond)

The termgp” (p*,r,d): [B (r)P" (p*,d)] represents a sutostfunction composed by the LewbelOs

income scale componer(r) and GormanOs fixed cost compomér(ip*,d), which also scales

income at the cost function level. At the leveltlodé associated demand, the fixed cost term gererate
the transhting demographic function which has only demogiamharacteristics as arguments. The

GormanQs (1976) translating compon@efn(p*,d) depends on prices and demographic characteristics

d of the household. According to this transformatitiie Gorman effecP'(p,d) represents a price
index which interacts with the income scaling teBfn) and controls for regional differences or for
other household characteristitsiot related to household composition

ThefunctionB(r) is independentfrices. It includes variables related to housdtoampositiorr
from which the cost of household characteristidésived. Note that'e Band d € P”, otherwise it
is not possible to econometrically identifyudeplence scales as it is shown ieciion 4.Remarkably,

the income scaling functiorB(r) is analogous to the sharing rule of collectivausghold models

(Chappori, Fortin, and Lacroix 2002).



The questionthat we address in this study is the followingzegi the choice of the demographic

transformationf, can we identify the parameters associated with finction B(r) separating

differences in size from economies of schleaptured by Barten pricep* and life style effect$ as
described by the translating ter® (p*,d)?

If the modified cost functioy = C(u,p;r,d) thenis knownbecause all the demographic parameters
are identified it is thenpossibé to derive the equalence scale associated witle tost ofliving index
related to tk demographic characteristidPollak 1989, Lewbel 1991, Lewbel 1997):

Es,=2-C upr'idinog) Clup.d ) (p.rd)
Yo C(u,p,ro,do;o') C(U,p*,do)gOT (p*,ro,do)

Equivalence scasesufferof afundamental identification problem.iffierent equivalence scales can be
consistent with the sanpeferences described by observing consumersOitretollak and Wales
1979, Pollak 1991Perali 200Y. This indeterminacymplies that comparisons canarige arbitrarily
and the observation of consumer behavior is ndicerit to learn something aboirterhousehold

comparisons.

Definition 1. Fundamental identification problem of equivalenaealss. The same conditional

demands q(p,y|lr,d) can be derived from the class dafost functions

C(u,p;r,d)=G(u,p,d)m,(p,r,d) where G (u, p,d)= min{p'q|3(U'(q

r,d),r,d)z u}

and 3 (u,r,d) is any function monotone in u such th&f(q,r,d):S(U'(q

r,d),r,d). It

follows that different equivalence scales are cetesit with the same preferences.

In the case of non conditional preferences, denpigcaattributes affet the utilty function both

directly through the ten S(M,r,d) and indirectly affecting consumption choices and theel of

direct utility U'(q

r,d) (Perali 2003).The presence of a child in the household induces a

reallocation of expenditures if the level of incomaed not change, but the presence of a child affects

per sethe level of utility of the household, positivelyhen the child smiles and negatively when the

child cries.From consumption data it is possilideidentify only conditional preferences.
Nonethelessthe fundamental identification problem does not yrthiat equivalence scales cannot

be estimated uniquely.



Property 1. Base Independence (IB) or Equivalence Scalactiress (ESE)A household
equivdence scale or cost of characteristics index igmhdent of the choice of the income or
utility level upon which interpersonal comparisare based, namely I8 (Lewbel 1989, 1991)
or ESE (Blackorbyand Donaldson 1991)if it depends on prices and degraphic characteristics

but it does not depend on the income level chosenake intethousehold comparisons.

If two adjacent Engel curves referring to houseltgfiblogies differing for a single characteristic
are shape invariant(Pendakur 1999Perali 2003) then the two Engel curves are also parallel.
Equivalence scales are therefore exact in the dbasare independent of the imee level chosen for
comparisonsilt is important to underline that the IB/ESE pedy can be rejected, but the anadysf
the observed demands is not sufficient to confinm IB/ESE hypothesis becausés not possible to
test if monotonic transformations are independémonisehold characteristics.

As a consequence of the IB/ESE property, ftassilde to separatéhe cost function in a sutost
function G(u,p), equal for all households conframy same pricesand in a functionm, (p,r,d)
groupingall demographic modifying functiorsich as the Barten price scaling funct'mr(p,d), the
GormanOs translatirignction P’ (p*,d) and LewbelOs income scaling functiBfr) (Ferreira and

Perali 1992):
y=Clu, pr,d)=Gl, pYn(p.d}o" (p",r.d )= G, p)m, (p.r.d)

From this expression, if we deflate household inegrby the (equivalence) scale factor, (p,r,d)

summarizing the needs specific to each househlatdpbtain a cardinal money measure of weliare
cardinally fully comparablé¢Perali 19992003:

o)

corresponding to the defimitn of equivalent incomeBeing cardinally comparablehis measures
appropriate to implement intéwousehold comparisons that are commonly maden identifying the
beneficiaries of welfare policies or when measupogerty and inequality.

Thanks to the possibilitto separate demogphic information and the interaction terms betwee
prices and demographic variables from the-sa$t functionG(u,p), an IB/ESE equivalence scatan

be written independently from the level of utilichosen as reference
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ES, N C u,p,rl,d(’;n,a,fp): G(u,p)m(p,dl)goT (p*,rl,do): m(p,dl)gOT (p*,rl,do).
Yo Clpr'dio)  Gp)m(pd o' (p'r'd’) m(p.d’ )" (p.r.d")

The IB/ESE property permits recovering equivalescales uniquely, but it does not contribute to
solve the fundamental (economic) identificationkgeon of equivalence scales because it does not add
information related to non conditional preferendéss worth remarking that the above equivalence

scaleenjoys the following property (Ebesind Moyes20(B) :

Property 2. Independence from théhaice of the reference householthe equivalence scale is
independent from the choice of the reference hauldeh the ranking order of the distribution
of welfare, expressed in terms of equivalent incema@oes not change as the reference

household, for example the childless couple orsthgle, changes.

By separating the source of heterogeneity relatdttséiold size and compositionfrom other
household characteristics we can control comparisons across householdsmgptom the same price
basis, but also on the basis of similar demogramaracteristicsThese properties have been

incorporated in thepecification of the demand system which is presirt the next section.

3.2. Specification of the Demand System
Assume that the drect utility function of the household is PIGLOG

-1

ny —Ina(p,d)Y
an(y,p,r,d)z (ny b(;c;()p )j +ﬂ.(p,d) , 2

where a(p,d) and b(p,d) are price aggregator functions attte logarithm of tothexpenditure is

specifieda la LewbelBartenrGorman as discussed before:

Iny =lny—Ing" (p*,r,d),
and

o (pord)=B()P (¢'d)

The term"(p,d) is a differentiable function homogeneous of degzeeo in pricesp. When this
function is independent of both prices and demdg@pharacteristia, then we obtain the AIDS

model linear inncome. Prices are scaled using BartenOs (1964) teettnigbtain the shadow prices:
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In pj* =lnp;+Inm, (d).

The vector of demographic characteristids an argument of the scaling functiog(d) describing the
household technologg la Barten. To the shadow prices there correspondshandual spacethe
shadow quantitieqj* = g/my(d). The value of the scaling functionj(d)zq,-/qj* revealsthe individual
differences in transforming the consumption of ataie good in utility units.The transformation
technology differ both among households andvitdials within the same family.

The income committed to survivakhenfor examplea household head loses the job, is a fixed

cost which translates the incenrcomposed by the sum of basic expenses for tigéesyoods;(d):

R N
Ing" (p,r.d)=InB(r)+nP" (p".d)= pr+Dt (d)np,
k=1 j=1

R N
with B (r)= exp[Zpkrk J and P’ (p*,d): exp(th (d)inp’, }2
k=1 =

It is relevant to note thathanges in life styles and economies of scaleare captured by the
presence of demographic control variablessformingprices and incomes by means of household
technologiesa la Barten andsorman (Bollino, Peraland Rossi 2000Perali 2003 Further, note that
this encompssing specification of the equivalence scale @sithe approach by Blacklow and Ray
(2000), Lancaster, Ray, and Rebecca (1999), Rag (1983)who use only the functioB(r) and of
Blundell and Lewbel (1991), Lyssiotou (1997, 2003), Pasharde¥9%), and Phipps (1998)who
estimate the scale by specifying only the transtptermP’(p,d).

The term related to fixed codtsP'(p’,d) is homogeneous of degree zergimnalogously to the
Slutsky decomposibn into the substitution andncome effect,the household technologg la Barten
Gorman, mod¥ing the effective prices through the scaling siilbion effect rotates the budget
constraint and translates the expenditure throhghttanslating fixed cost effecThe equivalence
scale functionB(r), scdes bothfixed costs and total expenditure at the same.time

The cost function associated with the indirectitytiunction (2) is

v(u)b(p.,d)
1-v(u)A(p,d)

1nC(u,p,r,d)=lna(p,d)+[ J+lngoT (p.d). ©)

¥ R
2 Note that the specification of the income scalecfion B(r) can also be writterB(r) =1 +Zk_] Py 1. considering that

for sufficiently small parameters we have tHatB(r) = In B(r)*. This expression is generally adoptegl Ray (1983),
Lancaster, Ray, and Rebecca (1999), Blacklow and(®200), and Perali (1999).
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In the tradition of the literature on demographiodifications of demand systems (Lewbel 1985),
prices are scaled whilacome is translated. In the demographic transformadidopted in the present
study, income is both scaled khe termB(r) to estimate the equivalence scale, and translatatie
term P'(p’,d). The translating method used to introduce demogcapiformation in the demah
system is IB by construction (Perali 2003).

Consideringthat the main objective of theusly is the estimation of the equivalence scaleratd
the estimation of household technologies and ecoemof scaleassociated with the different degree
of sharing of the public goods described by therittions of demographic effects with prices,dwee
not adopt here the Barten transformatidn. line with our objectives, we deem important to
concentrate on the issue of identifying the paransedf the B() income scaling function separately
from the issue of identifying the price scaling ¢tion m(p,d). This latter issue has been already
considered in the literature (Muellbauer 1977, Eiearand Perali 199 Perali 2003)Hencep=p .

The price aggregator is specified as a Tranlagtion

N N N
na(p)=0,+ 37, I, + 3, 37, InpInp,
j=1

=l j=l

while the gice functionis CobbDouglas
N
b(p)=[1r"-
i=1

The term! (p,d) is also independent of demographic characterift@gzsause prices are not modified by

demographic variables:
= A
Ap)=T1r"
i=1

The translating demographic transformation is imdtenainained.

The application of RoyOs identity gives the sysidemand equations expressed in shares:

A
b(p)

w, zai+Ti(d)+i)/ilnpi+ﬁf (ny -lna(p) )+ (1ny*—1na(p))2. (4)

Relatonship (4) describes the specification of the estéd demand system.
The equivalence scale for tligAIDS demand system demographically modified using Garma
translating described in equation (4) is the saegamdless to the linear or quadratic iname

specification when the IB/ESE property is imposed:
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C(u, p,r',d’) _ G(u, p)ymy(p,r',d") _

C(u,p,r’,d")  G(u,p)ymy(p,r’,d")
@ (p.r'd") _BE)P (p.d) B()

=50T(P”’0’d0) = B(rO)PT(p,dO) = B(ro)'

ES"(u, p,r,d) =
(5)

Recall that when the Barten substitution effeces albsat, as in our case, the equivalence scales
derived uniquely from the translated demographiea$ andfrom theincome scaling functioris 1B

by construction. @Gren the specification of the equivalence scalepselb in the estimation, the cost of
charactéstic index is obtained as follows:

C(u,p,r',d") _ B(r")
C@u,p,r°,d") B@°)

=exp(pir'y ) (©)

whereB(r0 )=1 because for the reference family, leanchildless couple;” = 0 in order to ensure

the property of independence of the equivalencke $oam the choice of the reference household

Now we showthat theparameters of thgeneralized income scale teBfr) canbe identified

4. Econometric Identification of the Equivalence Scales

Dealing with equivalence scalet is important to distinguish between tigsue ofeconometric
identification (Lewbel and Pendaku2008) and the fundamental identification problemised by
Pollak and Wales(1979), which is due to the fact that two families with dan characteristics and
conditional preferencewith respect to the characteristics for consumptionds, can have different
unconditional preferences and equivalence of scales

This setion is concerned witlthe source of the econometric identification prablassociated
with the estimation of a demographically modifiednthnd systena la LewbelGorman équation
(4)). The system of equation (4) risproducechere in asimplified linear ersion of an AIDS demand

equation:

w, =0, +1(d)+ B, (Inx-B(r)- P (p,d))=
=a,+8d+p, (nx—pr-56,(dinp,)),
where

t(d)=6d; B(r)=pr; P'(p,d)=06,(dInp,),

andw; denotes the budget share of gocd 1,2, p is the vector of associatadarket prics, X is total
expenditured denotes a household characteristictsas the age of the household head,rathehotes
a characteristicsuch as familysize. The econometric identification of equivalence ssatan be

extended to the case of a demand system quadnatmtadl expenditure following the same line of
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proof described here for the linear case that we chosthosake of expositional conveniencee \ate
not proposing the proof for the quadratic systescause it does not add useful information to the
comprehension of the estimation problem. Tluenber of goodi the basket has been limited to two
for illustrative purposes.

The objective is to verify the identifying conditiefor the paramete# argument of the scaling
function B(r). Interestingly, this line of proof is similar to thene used by Chiappori, R, and
Lacroix (2002) to prove the identification of tharpmeters of the sharing rule, because the sharing
rule is a function that scales income as the foncB(r) does and in Perali (20Q3:9) for the

identification of the demographic parameterad@arterAGorman model.

Proposition 1. Given a structural functional form and the corresding reduced form, dth
continuously differentiablef there exists an orm®-one correspondence between the elements of the
Jacobian matrixes, or the Hessian madis, of the structural and the reduces fotiren the demand
equationw; is the solutionof the utility maximization program and all parameters thie demand

equationare identifiable.
Proof. Consider the following functional structural sgegtion andthe associated reduced form

Structural Form Reduced Form
w=0,+6d+ B (Inx-pr-6 (dinp,)) w =a,+ad+ar+anp +adlnp +a Inx

w,=a,+0,d+J, (lnx—pr—62 (dlnpz)) w,=by+bd+byr+bInp, +bdlnp, +bInx

the oneto-one correspondence between the coefficients oétivetural andeduced forms is found
by differentiating the elements of the Jacobianrimadf the unrestricted reduced form and the
elements of the Jacobian matrix of the structuoainfthat describes the theoretical restrictiong tha

link the reduced form to the stitwral one

Structural Form

2 5-pnp 2o rainp
% =Bp % =49
aizlx =h ai:lx o
8?:}91 = §.(-6,d) 8?:}1 _ o, +ad.

Reduced Form
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Becauseifst and second elements of the Jacobian matrixardinear in the parametense proceed

with the second derivative$he two non zero elements of the Hessian matrixegtgl to

Structural Form Reduced Form

L:_ﬁg ﬂ:a

ddolnp, dddlnp,
o, ow,

_ M __3s — -

dlnpdd Ao dlnpadd “

Equating the corresponding elementstaf Jacobian and Hessian mas@nd solvig we have

131 =ds,
a
2
p - >
as
a
4
5=,
as

where the parameters of the equivalence sdaléise structural form are function of the paramste
identified in the reduced form, and hence the farare identifiable as well.

Differentiatingtwice the second demand equatisniwe obtain the following relationships

Structural Form Reduced Form
ow d
L B ¥ 3 o,
dddlnp, dddlnp,
ow, ow
—2r _=_f6 —2 =},
dlnp,dd & dlnp,od

from which we derive the followiniglentifying conditions
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ﬁz =0s,
_b2
p_b5 >

5t
bS

The overidentifying condition of the parameter assted with the equivalence scale is:

2
as by

Remark 1. Note thatp =a,/a, =a, /8, =b,/ 3,. It follows that the estim&n of the paameter

associated with the eaquilence scale is inversely proportional to the disien of theincome
parameter. It is therefore important to verify dgrthe econometric execution the effects related
to the choice of the price level and of the defigttermina(p) on the dimension athe parameter
associated with income, and, as a consequenceajuviagence scaleS.his effect is similar to the
one documented by Pashardes (1993) in relatiomdodistortion generated on the parameters
associated with the use of theofe index in shstitution of he termIna(p) which introduces non
linearities in the parameters of the estimatidime problem is exacerbated in the quadratic
specification because the deflating effect of #ventina(p) can exert a strong scaling effect on the

level oftheincome parameter.

Remark 2. Theidentification proof shows thahe demand system is estimable both in the straictu
and in the reduced form by estimatim the first stage the reduced form and imposing second
stage the parameters of the stawe applying the derived restrictioriEhis estimation technique is

known as Minimum Distance Estimation (MDE).

Remark 3. Note that if the translating term describes Gorrfiaed costsP'(p,d) includes the same
variables related to household compositiopresent also in the terB(r), that is, if it is specified
asP'(p,d,r), then the parameter associated with the variaidenot identifiable The proof of this
assertion followsstep by stephe demonstration line offered Rroposition 1 ad is not herefore

reproposed here.

3 For an application see Blundell, Pashardes, andeWgl993), Chiappori, Fortin, and Lacroix (2002%r&li
(2003), and Menon and Perali (2008).
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As urderlined in Remark 1 the demonstration showtbe importance ofhie dimension of the
income paraneter in the determination ol size of the equalence scalelt is therefore critical to
verify that the estimation of theapameter associated with income siable andnot biased, for
example, by endogeneity problems of tineome variable or specification problems of the price

aggregator terrina(p) when it acts as income deflator.

5. Data Description

The estimation of the contgie demand system uses the household budgetstedllby the Italian
National Statistical Institute (ISTAT) in 200Z.he sample, after excluding the observations with
household head older than 65 cepending to 30.75 percent of the entire sample,omposed of
19,04 observationsThe households with head more than 65 yeddshave been excluded because
they present an expenditure behavior significadifferent from the expenditure style of the younger
households.

The composition of expenditurescinde the expenditure flows and exclude expenditure
durable goods and expenditures loouse rentals. The purchase of durable goods idraqtent,
though durables are used everyday like the othedgidhe quantity and the value of the daily use of
durable goods is subject to often large measurement. The inclusion of durables therefore may
introduce asignificant distortion in the estimated parametéise choice of excluding housing rents is
based on the fact that the imputation of the retias for owned houses could introduce significant
distortions in the composition of expenditure fauking especially if one considers that 72.4 pdrcen
of the sample lives in a owndmbuse. As a consequence of this choice, the egtihtmand system is
conditional upon the decisions made about the copsom of durable goods and housing. The
conditioning has been modeled includitighotomicvariables for the presence of a owned house.

The equivalence scale describes the differencéiseircost of livingassociated with the different
socioeconomic characteristics of the households and thighrelateddifferent levels of necessities
For this reasomand in line with thealefinition of thecost of maintaining a childhe aggregation of the
expenditure #msin groups is made up only of the necessity comptn@hipps 1998)with the
exception of the residual categathergoods For example, the group of food items does not ielu
the expenditure for foedwayfrom home, and clothing does not includeenditures for furs and
other luxury goodsThe non necessary components have been includée icategory Oother goods.O
This aggregation permits computing absolute eqaiveg scales corresponding to the difference
between the cost of living of a commm and a reference household expressed in tefnlseo
expenses for alhecessargoods. Expenditures for necessities do not vaygificantly as the level of

income increases.
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The following table describes the components ohea@enditure groudnterestingly, a similar
reclassification of the basket of goods based tasic needs approach has been adopted by ISTAT

(2009) for the measurement of absolute poverty.

Good categories included in th Goods excluded because n{ Goads excluded becaus

analysis necessities andncluded in the durables
category Oother goodsO
Food Food away from home
Basic housing expenditures Gardenersmajordomos Repairs, refurbishing

expenditures for second hous
purchase ofechnologies

Basic clothing expenditures Furs

Basic transport an( Air tickets, taxi and house| Purchases of autos, cycle

communication expenditures | removalstaxi motocycles, telephones

Basic education, recreation ail Travelling abroad Purchases oboats, autos, eyq

health (dentist and medicine glassesprothesis

expenditures

Other goods and luxury goods silverware radio, computers
cameras

A limitation of the ISTAT household budgets is thbsence of information about quantities
consumed by each household. If quantities and adipgas were known, then it would be possible to
derive the associated household specific priceanéisvalues. This information is fundamental for
demand studies having the objective of estimatimifare and utility levels necessary to derive cost
functions for the estimation of equivalence scalebas been therefore necessary to estimate tiie un
values with an alternative procedure describedtelld Menon, and Perali (2003) and Hoderlein and
Mihaleva (2008). This technique impute to the IST@®nthly price indices, published at the province
level, the variability of unit values which incomates the spatial differences in prices and the
objective and subjective differences in the goodaslity as they can be deduced from the household
socio-economic characteristics.

The set of demographic characteristigsis divided in two subset® = {r, d}. The subsetr
includes the household characteristics for themregtion of equivalence scales = {r; (number of
children less of 5 years oldj, (number of children of age between 6 and 13)(number of
adolescents of age between 14 and 18),(number of adults beyond the couple members),
(single}, with associated parameter vectr= ($,, ..., $) with i=1, E, 5. The complement subset
includes the demographic variabldgss{d; (=1 if resident in the northy}, (= 1 if resident in the south
or islands)ds; (age of the household), (= 1 if the household head is a dependent workleJevel of
instruction of the household head classified as, laverage or high)s (= 1if the household lives in
rural areas)d; (= 1 if the wife is employed}s (= 1 if the house is owned)} with associated vectb
demographic paramete¥s=(%, ...,%) for s =1, ..., 8 The reference household is a household living in

the Centre of Italy, which is the region excludeaini the estimation, for which all variables of the
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andd subset take the value of 0. Thanks to this constmu and to thechosen functional form, the
value of the cost sufunctionm(p,r®,d°) in equation (5) is equal to 1 and the propertjndependence
of equivalence scale from the chosen referencedimld is maintained.

The budget shares for male, female and childrethicilg, for education, and health are censored
in a non negligible size. The proportion of zerdocommes is the following: male clothing 56%, female
clothing 53%, children clothing 43%, non assignatiiething 48%, education and recreation 16%,
health 49%The realization of zero expenditures is in partlaxed by the short duration of tihecall
period of the survey design and in partthg budget constraint (Pudney 1990). The choice of the
recall period for the expenditure of sethirable goods is onef dhe most important problems
encountered by a researcher when designing an éipen survey (Grostand Glewwe 2000). An
excessively long recall period can lead to undemegion of the effective expenditure. Considering
that the zero generating procesof different nature for each expendituréecmry, the specification
of bivariae models, in alternative tdobit models, whictare appropriate only in the cases where the
consumption participation decision and the choigeua how much to consume igt@rmined by the
same set of covariateas it should be the case when the denisiot to consume is a corner solution
of the classical consumer problem, has been stumliedocfor each censored expenditure category
(Blundell and Meghir 1987)Total expediture computé from the imputed expenditures of the
censored goods corrects in part also the measutesnenm often responsible for the endogeneity of
total expenditure. Despite the correction for thoseasurement errors stemming from the lack of
continuity in purchases, the endogeneity problem of ®tpenditure persists. According to the results
of the HaulsmanWu test, total expenditure is endogenous with retspe all budget shares but for
housing.Total expenditure has been corrected using ttlenigue shown in Mroz (1987

Table 1.1in Appendix reportsthe definition of he variables used in the econometric analysis
along with their mean, standard deviation and mimmand maximum values. Theubsequent
descriptive tables illustrate the consump habits of Italian households, expressed in terms of
aggregate goods, as the household typqlogpome, family size and macro region vary.

Table I.2in Appendixshows the different consumptidrabits of Italian household typess it is
reasonable texpect, the comparison between consumption pattetreals very different lifstyles.
For exampleit is interesting to not¢he differences between young and old couplesowtitbhildren.
While the young couple without children presenfsad share lowethan the food share of the couple
with children, the elderly couplgdevoteso food more money than the couple with childr@this lack
of monotonicity in the increase of the food shasdanily size gets lagaes an apparent contradiction
of the secondEngel law which shows how, at same level of hoakkmcome, a large household has a
higher food budget sharfPerali 2008. Further, the elderly childless couple reports thevdst
transportation and communication share with respeetll other househd types.Because of these

differences in consumption patterns, it is very amant to control for the OlifgtyleO effects both in
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the specification of the econometric model anchimderivation of household equivalence scale which
should beindependenbf the choice of bothhe reference householand its lifestyle. If we consider
the food share a reliable indicator of welfare, esn plausibly observe that the meparental
households are relatively pooré&n the other handhbse who live alone anthe couples without
young children are the household types with highafget shares on luxury goods.

Table 1.3 in Appendix shows the variation of the consumption shares bintidgi of total
expenditure.The first row related to the food share is in lw#h the first Engel law. Household
expenditure, on the other hand, weighs relativetyramin the budget of the less affluent families.
Expenditures for transportation and communicatfongclothing, and education, recreation and health
do not vary signitantly as the level of income changes. This ewigeis not surprising if we consider
that the selected expenditures are those relate@dessary goods with the exception of the OOther
GoodO category, which includes luxury goods, whicreases sensiphs income increases.

Table 1.4in Appendix describes the variation in consumption shares &sgcwith household
size and the macnegion of residencel he level of the food share for the North, Centnrd &outh of
Italy is in line with thesecondEngel law with the exception of the transition frohetchildless couple
to the couple with one child because of #ifect related to the different lifstyle of the young and
elder childless couplet previously showmoking at the table moving from the Nb to the Centre
and the South of Italy we see that the level of ghares increases in line with the first Engel law,
because the income levels decrease with the latituindthe North, housing expenditures are relafivel
higher because of the heatingimilar considerations can be extended for the rotfmods. The
presence of one or more children changes simifly both the household organization and the
consumption pattern.

The horizontal differece across levels of shares var@ssthe number of hildren varies and
expresses a rough measure of household scale emmofese are present, as it is reasonable to
expect, especially for housing and clothing expemds. However, the effect is modest. This is not
surprising because only 3.7 percentted sampled households has more than two children.

The evidences reported in Tableg - 1.4 show the importance of conducting astimation
conditioning both for differences in life styldsand for the presence of scale economiedhe
possibilites to control the estimates efjuivalence scadealso for the rule governing the intra

householdillocation of resourceg requires a dedicated studyyt is in principleestimable.

6. Estimation Method and Results

The adopted estimation technique is maximum likealith The share omitted to avoid singularity of

the variancecovariance matrix is thether goodsshare.The demand system has been estimated with
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the restrictions of homogeneity and neyety as maintained hypotheses and the conditions
guaranteeing the econometric identification ofeéheivalence scales as shown in Section 4.

The joint estimation of the complete demand systmprising six goods Ofood, housing,
clothing, transportation @hcommunication, education, recreation and heatid, other good® which
exhaust total expenditure, has been carried ontubkie quadratic specification of income transfatme
with the translating demographic modification cgpending to relationshipty.

Table 1 reports the estimated parameters. Theynageneral significantly different from zero.
The statisticasignifican@ of the demographic parametarsnost equations is an evidence in favor of
the importance of controlling for differing lifstyles and scale economies when measuring
equivalence scale§he parameters associated with both the linearcuratiratic income terms are
stable. Considering the attention lent to guaranteghe exogeneity of incomes and to the
specification of théna(p) price aggregator, the income parameters are xpeated to be biased. As
stressed irRemark 1, these estimation features are cruciabfoobust estimate of the equivalence
scale.

The observationthat the parameters associated with thedoptic term are all statistically
significantly different from zersupports the fact thaihe Engel space underlying the demand system
has rank three.

The parameters associated with the equivalence,quasented in the lasiw of Table 1, are also
significantly different from zero. As described in equation &)uivalence scales correspond to the
exponents of the parameters.

Tables 2 and 3 describe the matrix of compensatieg plastities and expenditure elasticis
and the matrix of the marginal impacté demographic variables computed at the data means
respectively.The own compensated price elasticities along thgatial have the expected sigte
demand system, therefore, satisfies the reguladhditions at the data mearihe Slutsky matrix is
negative semdefinite. It is then possiltd to integrate the demand system and recover ttefwaction
uniquely. The estimates catherefore be properly used to operate inteyusehold comparisons
because they comly with the requirements of welfatbeoy.

Note that income elasticitiesre less than one for all goods, in line with theiture of necessary
goods, with the exception of the good Otransportadind communicationO and the Oother goodsO
category which presents an expenditure elasticity lar¢fgan one. This effect is not surprising
especially for the residual category Oother got@s@use this expenditure aggregate is composed
mainly by less necessary goods.

The relative equivalence scales are presentebable 4.The presence of a chilegds than six

years old indoes a maintenance cost increase of 19.4% with cespéhe cost of living of a childless
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couple? With reference to an adult equivalent, that is ggually weighted member of a couple, the
child less than six years old co€8.7%. The cost of maintaining a child of age betwé and 13
years old increases the costs of a childless cduplE5.3% which corresponds to 32.6% of the cost of
an adult equivalent. An adolescent costs 35.8%mnadidult equivalent, while an extra ajukho can
also be a child more than 18 years old living ia lousehold of origin, costs 13.3% of the costrof a
adult equivalent. For example, with respect toraeggnbers household composed by a married couple,
three children distributed uniformly acsoshe three age classes and an extra adult, wauéd ay
household equivalence scale of 3.2 adult equivaldifite effective household size is almost halved
The difference between the real and effective famize measures the economies of scale that the
comparison household obtains with respect to ad¢tmld composed by 6 adult equivalents.

The household composed by a single person hast afcaknost 80% with respetd the cost of a
childless coupledue mainly to the impossibility of sharing the fidecosts associated with the
expenditure for the house includirrents and other household public gooWéith respect to an
equivalent adult, the person living alone bearest of living of about 60% more.

The cost of a child can be expressed in mogemms using the concept of absolute equivalence
scale corresponding to the difference between tst of living of the comparison household, for
example a couple with a child, and the cost ohlivof a reference childless coaplf we consider an
aveaage monthly expenditure of a childless couplehaf $ample for necessary goods including house
rent of about 130@,° the cost of maintaining a child in absolute teffimsthe age classes defined in
the study corresponds to-86-14,1518}={252 &, 212&, 233&;.

41t is worth remarking that equivalence scales bartranslated in terms of equivalent adults evalgagach single
component of the couple as equal to 1, not 0.5 Ehequivalent to multiply the scales by 2. Thesmalization in equivalent
adults makes the scales comparable to the housdirakhsion and is therefore possible to put sideitg per-capita and
equivalent incomes. For example, suppose that wen&grested in comparing two households with e income of 60
units and same household size of 6. If we do nee Harther information about the composition of the® households, then
both households enjoy the same welfare level afrfis. Suppose now that we know that family A isnpmsed by a couple
with 4 children with a household equivalence sa#lé and household B is composed by a couple, & edult, and 3
children with an equivalence scale of 5. The mbwe iumber of equivalent adults is less than 6 gtieater economies of
scale are. Therefore each member belonging to holseA enjoys the same welfare level of a referehoasehold
composed by a single adult of 15 units, while hbott B enjoys a level of welfare per equivalentladf 12 units. Note
that the per capita income of the two householdslavbe 10 units. In utility terms, the welfare aiily A corresponds to
90 units for the 6 members, while the welfare lesfehousehold B is 72 units. Alternatively, housiehB to reach the same
welfare level of household A should enjoy 75 uwoitsvelfare.

5 In separate calculations, available upon requesh fthe authors, we also estimate Engel equivalagates. The
equivalence scales presented here are less thah &ades as dictated by the theory. Such cohererideh predicts that the
theoretical scale be less than the upper limitesgnted by the Engel scale, is maintained for iffierent age classes. This
degree of conformity with the theory can be congdeacceptable because the test is empirical abdsigally intended to
control that the estimates are reliable under an@uwic point of view.

6 Considering that the expenditure for necessary gandhe sample used in this study does not vayyifstantly as
income, the macro-region, and different life cyclesy, the choice of a single level of expenditorewhich to base the
derivation of absolute equivalence scales is jiestibnd is in line with the concept of independenté¢he base income
chosen to implement inter-household comparisons. ddta show that household with double-earners bawpenditures for
necessary goods greater by about 15%. This differean reasonably be attributed to differencehenquality ofnecessity
goods. This evidence can in part explain why at&odost of maintaining the child can grow as incaneeeases (Donaldson
and Pendakur 2004).
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Table 5 proposes an international comparison of equivaestalesThe problem that is found
when comparing householtianslates alsthe comparison across societies or across the saaiety
at different time periodsHowever, if equivalencescales are effectively measuring differences in
needs, it is then plausible that differences ingsmates of the relative cost of maintaining edcim
different societies vary within a relatively smedinge independently from the methosed and the
peculiarities of he survey data used for the estimatidn. other words, it is unlikely to find a society
where a child costs as much as an adult.

In general, the comparison across equivalence scialecomplicated by the fact that the
equivalence scabk are not reported in terms of the same referbocsehold.In some cases, the
household chosen as the basis for comparison ishitdiess couple, in other cases the person living
as a singleThe comparison requires a change in basis astiditionally done in cost of living
indexes(Atella, Caiumj and Perali 2001).

According to the clssification proposed by Buhmaat al. (1988), the household equivalence
scales can be divided into scales based on theriealpilata of household expenditure seys and
scales based on expertsO opinions about spegiofsiyical needs or socicultural necessities he
household scales derived from microdata can bédurivided iio subjective scales, based upon the
individualsO perceptions aboug thinimum income necessary to enjoy the same level of utility of a
reference family (Kapteyn and van Praag 1976, veamad® 1991, van Praag and Warnaar 1997,
Koulovatianos Scrh3der, and Schmi@0®5), and objective scales based on consumption. diatine
with the classification by Banks and Johnson (1993), thelescbased on demand analysis can be
further distinguished as a) scales based on basiessities, b) scales which approximate the exact
measure of welfare, such as fRethbarth and Engealcalesand c)scales based on the estimation of a
complete demand system which are reported in Télidecause comparable to the indexes estimated
in the present study

The comparison presented in Table 6 refers onlthéocost ofmaintaining achild because the
studies estimatig also the cost of the characteristics Oliving gdner Obeing an elder,0 orwoth
houshold characteristics are nag frequentin the construction of the tahleve assumed that three
hypothetical children are spaced accogdio the followng age profile (<5/40,>10). When the cost
of the child is not directly estimated in the exaed studies, then the cost of the child is compated
the average of the cost of the first, second aind thild.

The list of estimated equivalence scalediiolv is not exhaustive, shows that the interval of
variation for the cost of a child is [0.19, 0.69jtlwrespect to the cost of an adult equivalent

corresponding to the member othildlesscouple.The comparison of the equivalence scales reported

7 Equivalence scales based on a complete preferdneetuse are in general base independent by castigiru This
property, which maintains the cost of a child canstalong the income distribution of a societypaisduces the variability
of the scales across countries and time becais&#s sensible to changes in income distribution.
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in Talde 6 shows further that the equivalence scalemestid for the Italian case are comparable both
across countries and different periods. The Itadieale is slightly higher than the average of #teo$
estimates based on a complete demand syatéencan therefore maintain that the estimatdsthe
Italian case are coherent with the other intermaticestimates related to the cost of maintaining

children.

7. Conclusions

This research estimates the cost of maintainindhid dor different age classes, tteost of the
characteristic Obeing singleO or Obeing an adulben® of a household in order to make the income
levels of households of different composition conajide. The estimated scalewe denved using a
method consistent with economic theory, agaless to the real cost of living index, based on a
complete quadratic demand system plausibly modif@dnclude demographic characteristics and
consistent with an extended theory of householdvatpnce scales.

This paper contributes to the existingldture on equivalence scales under 2 point of stiew

a) clarifies important issues related to the econoimadentification of equivalence scales and

the estimation procedure to guarantee robust etfina

b) it separates differences in needs, described bgnarglized income scale, and differences in

life styles/household technologjess captured by demographic translating (fixedsjos

The cost of maintaining a child less th@nyears old increases the cost of a couple without
children by 19.4% and correspds to 38.7% of the cost of an adult equivalertie Tcost of
maintaining a child with age between 6 and 13 ahadnoadolescent correspond to 32.6% and 35.8%
of the cost of an adult equivalent respectivéiyn. extra adult costs 13.3% with respect to anltad
equivalent, while the cost ofsingleis larger than 60% witmespect ta childless couple.

It is important torecognizethat the estimated equivalence scales are a holgsedncept which
refer to the welfare of the family and not to thadividual welfare of the household members.
Implicitly, equivalence scales assume that houskhekources are shared equally among each
household member. The situations where resoureesarequally distributed are in fact frequent. We
can think at cases in whiane or both parents are not altruist, or extreases where one or both
parents are addicted to the consumption of alcamotrugs. To overcome this often unrealistic
assumption, many economists are moving their atterto the estimation of individuabemand
systems derived from member specific welfare fuordiwithin a collective framework (Ariast al.
2003, Borelli and Perali 2003, Browning, Chiapparnd Lewbel 2008, Chiappori, Fortin, and Lacroix
2002, Menon and Perali 280Menon, Perali, andi€coli 2008). This extension may represent an
important progress becausenitay allow to estimate equivalence scales accountingtifier intra
household allocation rules andiould make not only intenouselold but also intepersonal

comparisons admissib{eewbel 2003).
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As Sen (1983) remarked, moving from interusehold to intepersonal comparisons, implies
abandoning the assumption implicit in traditionajualence scales of a Oglued togetherO or
OdespoticO family where the parentsO indiffereaps are considered as representative of each
memberQs preferences or a family where all merebgg the same level of welfare. To accomplish
this task, a more articulate welfare function woh&lnecessary in order to describe the collectfon o
unequal leved of welfare of each household member generated®miniO social choice problem.

The knowledge of the rule governing the allocatafnresources between adults arfuldren
(Bourguignon 1999, Ariget al. 2003) permitanswering BrowningOs (1992) expaumé question and
estimatingthe (full) cost of rasing a child, given by the value of the amount dtenial and time
resources invested on children, which is not diyegbservableThis informationwhich depends on
income, howeveris fundamental toxglain fertility choices (Lazear and Michael 1988enon and
Perali 20®) and shall not be confused with the cost of maimg a childwhich is more plausibly
independent of income. The specification of the dedhsystem used in this study has the p@ktd
include aspects related to both the publicnes®o$éhold goods, with a Barten type transformation o
prices into individual specific shadow prices, dhd sharing rule for a collective specificationtioé

demand system. This is next in our @®sh agenda.
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Table 1.Estimated Parameters of the QAIDS Model with=B(r)P"(p,d)

Food Housing ;Li';sr%%r;_
Intercept 2.649¢ -0.0287 -1.174C
0.049¢ 0.044: 0.058:
Lnp(Food -1.039¢ 0.1451 0.654:
0.040¢ 0.020¢ 0.0287
Lnp(Housing) -0.039¢ -0.0481
0.006% 0.012¢
Lnp(transp&commun.) -0.5554
0.0337
Lnp(clothing)

Lnp(educ&recreation&healtl
Lnx -0.491¢ 0.076¢ 0.3291
0.0127 0.011¢ 0.015¢
(Lnx)2 0.023( -0.0081 -0.019:
0.000¢ 0.000¢ 0.001c

CommoditySpecific Demographic Function

R1 -0.021cC 0.013( -0.015¢
0.001¢ 0.0011 0.001¢€
R3 0.015¢ -0.015z 0.001¢
0.001¢ 0.0011 0.0017%
Rural 0.012¢ -0.006: 0.0061
0.001% 0.0011 0.001€
Age Household Head 0.0237 0.010c -0.001¢
0.001( 0.000€ 0.000¢
Education Household Head -0.012¢ 0.003¢ -0.002¢
0.001( 0.000% 0.001(
Ts -0.005¢ 0.0031 -0.001:
0.001¢ 0.000¢ 0.001:
L_indj -0.0097 -0.002: -0.001cC
0.001% 0.0011 0.001¢€
Ownership 0.0021 0.003: 0.001¢
0.001¢ 0.000¢ 0.001¢
Ncho05 Nch613 Nch1418
0.177C 0.151: 0.1647
0.0087% 0.006: 0.007¢
Mean of loglikelihood -3.324¢

Note: Standard errors are in italic.

Educ-
Clothing recreation-

health
0.116% 0.062¢
0.026¢ 0.022:
-0.0062 0.011¢
0.011¢ 0.009¢
-0.037¢ -0.020¢
0.001¢ 0.001¢
-0.007¢ -0.006(
0.007¢ 0.006¢
0.0601 -0.064
0.001: 0.001:
0.019%
0.001¢
0.014: 0.015:
0.007z 0.005¢
-0.002z -0.001:
0.000t 0.000¢
-0.002( 0.006:
0.000¢ 0.000¢
0.0117% -0.011:
0.0007% 0.000¢
-0.001: -0.000¢
0.000¢ 0.000¢
-0.009¢ -0.001%
0.000: 0.000:
0.003¢ 0.003¢
0.000< 0.000¢
0.0047 0.001:
0.000t 0.000¢
0.000¢ 0.000z
0.000¢ 0.000¢
-0.0021 -0.004¢
0.000t 0.000¢

Adults_ ag Single
0.064: -0.226:
0.004¢ 0.011¢
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Table 2. Elasticities of the QAIDS model witf® '=B(r)P"(p,d)

31

Compensated Price Elasticities

Income
Elasticity
Food Housing Transport& Clothing Education Other
communicatiol Recreation  Goods
Health
Food -1.22¢ 0.262 0.514 0.034 0.0632 0.349 0.488
Housing 0.65€ -0.99¢ 0.42¢ -0.15¢ -0.03t 0.103 0.662
Transport&communication 0.78E 0.26% -1.74¢ 0.122 0.14¢  0.43( 1.2432
Clothing 0.10€ -0.194 0.248 -0.27¢ 0.054 0.06( 0.8132
Education, recreation and
health 0.192 -0.04¢5 0.30C 0.054 -0.69E 0.197 0.96&
Other goods 0.62E 0.074 0.50E 0.034 0.112 -1.351 2.004
Budget share means
Estimated 0.307 0.123 0.201 0.099 0.100 0.171
Observed 0.304 0.123 0.202 0.099 0.100 0.173
Table 3.Marginal Impacts of Demographic Variables
Age class of Education Wife Head House
Shares North  South  Rural Houserhold Working Independent
Level . Owned
Head Condition  Worker
Food -0.071 0.052 0.043 0.080 -0.043 -0.018 -0.033 0.007
Housing 0.104 -0.122 -0.049 0.083 0.030 0.026 -0.019 0.026
Transport&communication .0.078 0.009  0.030 -0.010 -0.013 -0.007 -0.004 0.007
Clothing -0.021 0.119 -0.013 -0.094 0.037 0.048 0.009 -0.022
Education, recreation and
health 0.062 -0.112 -0.004 -0.017 0.039 0.013 0.002 -0.045
Other goods 0.119 -0.018 -0.066 -0.129 0.0%6 -0.013 0.072 -0.001
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Table 4.Relative Equivalence Scale®Base= Childless Couple

Base

Childless couple =1
Adult equivalent = 0.5

Childless couple =2
Adult equivalent = 1

Child 0-5

s.e.
t stat*
Child 6 - 13

s.e.
t stat*
Child 14 -18

s.e.
t stat*
Additional Adult

s.e.
t stat*
Single

s.e.
t stat*

1.194
0.010
18.646

1.163
0.007
22.274

1.179
0.009
19.468

1.066
0.005
12.690

0.797
0.009
21.340

2.387

2.326

2.358

2.133

1.595

Note: * - tests the hypothesis that the scale is statiltisgnificantly different from 1.
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Table 5. International Comparison of the Cost of Maintaining a Child

Author (survey year) Household Types gc&skt]”%f <18 Comments
I 1] 1
Consumption Scales derived from Complete
Demand Systems
McClements U.K. (1972) 0.34| 0.42| 0.44 0.40* Quastutility
Blundell, Lewbel U.K. (1970384) 0.18| 0.29| 0.65 0.37* AIDS
Ferreiraet al.- U.S. (1987) 0.26 | 0.17 | 0.13 0.19* Endogenous ChildrenAIDS
Ray- U.K. (196879) 0.42| 042 042 0.42 Extended AIDS
Ray e LancasterAUS (198488/89) 0.23| 0.23| 0.24 0.23 Extended AIDS
Phipps- CAN (1978, 82, 86 & 92) 0.31] 0.25| 0.21| 0.26* Translog
Merzet al.- U.S. (1986) 0.43| 0.24 | 0.03 0.23 Extended Linear Exp. Syste
Merz, Faik- GER(1983) 0.34| 0.21| 0.13 0.23* Extended Linear Exp. Syste
Menon, Peralt IT. (This study) 0.39| 0.33| 0.36 0.36 QAIDS
Subjective Scales
van Praagt al.- NE (1982) 0.25( 0.17 | 0.15 0.19
Koulovatianoset al- GER (1999) 0.22| 0.20 | 0.20 0.21
Expert Scales
OCSE 05| 05| 05 0.5
Scale of International Experts 0.45| 0.39| 0.34 0.39

I"#$ : a) The temporal distance between a child and éx¢ corresponds to a hypothetic age profilg$%#8&'($%)'(*b) the
cost of maintaining a less than 18 years old clsilghed with an asterisk, is the mean of the cbshe characteristic Ofirst,
second, and thirdO child, ¢) Metzal. (1994)



Appendix: Data

Table I.1. Descriptive Statisticsf the ItalianSample ISTAT - 2002; N. of Observations 19,94

VARIABLE DEFINITION Mean STD.DEV. MIN. MAX.
Demographic Characteristics
Sex_cf =1 if head is male 0.81¢€ 0 1
Age_cf Head age 47.671 10.549¢ 19 65
Fsize Family size 3.032 1.268¢ 1 10
Nch018 N. of children 018 0.687 0.904: 0 7
Nch05 N. of children G5 0.17€ 0.446¢ 0 3
Nch613 N. of children 613 0.30z 0.5957% 0 4
Nch1418  N. of children 1418 0.21C 0.473¢ 0 4
Adults_ag No. of additional adulf 0.574 0.845( 0 7
Single =1 if single 0.14¢€ 0 1
Tj =1 if head employed 0.65¢ 0 1
Ts =1 if wife employed 0.41¢€ 0 1
|_dips =1 if wife dependent worker 0.35¢ 0 1
|_ind] =1 if head independent worker 0.177 0 1
Ownership =1 if house is owned 0.724 0 1
Edu_cl Head educatidh 0.45€ 0.657¢ 0 2
Age_cl Head age class®s 1.424 0.734( 0 2
Rural =1 if living in rural areas 0.164 0 1
R1 =1 if living in the north 0.44¢€ 0 1
R2 =1 if living in the center 0.187 0 1
R3 =1 if living in the south 0.36¢€ 0 1
Budget Shares, Prices and Total Expenditure

Wfood Food 0.304 0.115¢ 0.001 0.74¢
Whouse Housing 0.12¢ 0.061z 0.00t 0.58¢
Wtrasporti  Transport and communicaiton 0.202 0.091¢ 0.00z 0.75¢
Wocloth Clothing 0.09¢ 0.0367 0.004 0.53¢
Weduricr  Eudcation and recreation 0.10C 0.030¢  0.00C 0.407
Wother Other goods 0.17:2 0.1297 0.001 0.85&
Lnfood Food price, in log. 6.292 0.345¢  4.70C 7.192
Lnhouse Housing Price, in log. 5.20¢ 0.417%  3.70¢€ 6.07¢
Lntrasporti Transp.and Communic. fice, in log. 5.50& 0.587C  3.55E 6.594
Lncloth Clothing price, in log. 5.00C 0.9477 2.222 6.37¢
Lneduricr  Education and @eation pricein log. 5.24¢ 0.766¢  2.547 6.55E
Lnother Price of other goods, in log. 5.29t 0.863:  3.073 6.85C
X Total expenditure in euro 1706.02¢ 933.313: 151.20% 10771.55(
Inx Log of total expenditure 7.30€ 0.524: 5.01¢ 9.28E

Note:? the additional adulis the dependent person more than 18 years. Thadetember of a coup
has not been considered as an additional afuit. 0 if headhas a primary school degree; = ff

secondary schopk 2 if high school or college dege

and 45 years= 2 if > 46 years old.

0if age heack=35years = 1if between 3l
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Table 1.2. Consumption Share per Household Type

Childless
Childless Couple  Couple  Couple
Single < 6f Couple >45and with young with older  Single Multi

Expenditure categories  years <45 <65 children children parental nuclear
Food 0.29 0.248 0.323 0.283 0.303 0.314 0.312
Housing 0.143 0.116 0.133 0.117 0.113 0.13 0.117
Transport and
Communication 0.2 0.212 0.187 0.19 0.197 0.2 0.211
Clothing 0.069 0.104 0.089 0.129 0.114 0.094 0.1
Health, education,
ricreation 0.096 0.1 0.095 0.101 0.108 0.097 0.099
Other goods 0.202 0.22 0.172 0.179 0.164 0.165 0.161
Frequercy 2653 1021 1503 1496 3229 1861 7014

35

Total

0.304

0.123

0.202

0.099

0.1

0.173

19045

Note: the single parent househdklthe household without partner and/orhwather adults and/or childretie
multinuclear household is formed by a couple witeo adults and/or children of which at least aen

overeighteen.

Table 1.3. Consumption Shareper Expenditure Quintiles

Expenditure Categories Expenditure Quintiles

| Il 1] v
Food 0.353 0.339 0.323 0.3
Clothing 0.159 0.138 0.124 0.114
Transport and
Communication 0.202 0.202 0.199 0.204
Clothing 0.109 0.112 0.112 0.106
Health, Education and
Ricreation 0.084 0.098 0.106 0.106

Other goods 0.093 0.11 0.135 0.17

0.254

0.1

0.199

0.091

0.097

0.259
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Table 1.4. ConsumptionShares by Number of Childrenand Macro Region

Macro
Regions Number of Children
0 1 2 3 Total

North Food 0.268 0.268 0.271 0.288 0.27
Housing 0.135 0.13 0.122 0.118 0.129
Transport and communication  0.191 0.198 0.199 0.187 0.196
Clothing 0.089 0.101 0.101 0.098 0.098
Health, Education and
Ricreation 0.105 0.106 0.111 0.116 0.108
Other goods 0.211 0.196 0.195 0.193 0.2
Total Expenditure 1460 2167 1523 247 5397

Centre Food 0.299 0.286 0.298 0.306 0.293
Housing 0.121 0.115 0.111 0.112 0.115
Transport and communication 0.2 0.21 0.216 0.207 0.21
Clothing 0.09 0.105 0.102 0.102 0.101
Heakh, Education and
Ricreation 0.097 0.103 0.105 0.111 0.103
Other goods 0.193 0.18 0.168 0.162 0.178
Total Expenditure 466 862 726 88 2142

South and IslandFood 0.349 0.34 0.338 0.362 0.343
Housing 0.116 0.111 0.106 0.107 0.109
Transport ad communication 0.203 0.209 0.201 0.197 0.203
Clothing 0.107 0.119 0.117 0.108 0.115
Health, Education and
Ricreation 0.081 0.087 0.097 0.102 0.092
Other goods 0.145 0.134 0.14 0.122 0.137
Total Expenditure 744 1369 1971 528 4612

Total Food 0.296 0.294 0.307 0.335 0.302
Housing 0.127 0.121 0.113 0.111 0.119
Transport and communication  0.196 0.204 0.203 0.195 0.201
Clothing 0.094 0.107 0.109 0.105 0.105
Health, Education and
Ricreation 0.097 0.1 0.104 0.107 0.101
Other goods 0.19 0.174 0.165 0.147 0.172

Total Expenditure 2670 4398 4220 863 12151



