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SYSTEM OF DEMAND EQUATIONS: THEORY AND APPLICATIONS

Abebe Shimeles
Depurtment of Banking and Finanee
Addis Ababo College of Commuerce

ABSTRACT: Thiz per motes the rapid advancey thay have heen mada i i mideliing, sxtinaion and
appitcare nd o axtons af dosand Sepuaticns i tfe (ireratuve. O altimpts o empiricadiy u':f.'m.r.:re-ﬁ.:.r Erltiapian
Ata Sery wstRg o fwo period price infrmaetion foliawiag Polfok and Wales (577 Dytrie (31 and a saving
infornration ax in Liuch [38) and Howe (317 oo wlensify ol poramaetees of the Lineae Expenditure Svstem
(LESE umd i Extendid Linear Expenditure Sustom (ELES), respeciively fn spite of ihe theoretieal md
empirical fimisations of the LES | porametée extimate were found 0 aecord wish the right slgn and mogritds
reguived by the choice theorv, OF particular niorev o5 the process af ectenating divectly the Friseh Paramotor
ampd e welfinmy pmplications. The paper alin discusses e exrmalion of vipensated e wncompentated
awr-end-Cross aricl aasticiier in B comtent of Slhtshy decompagition  Same areas of future resesecl e
geented our arr exploding il Budiet stadive o v genceuted Erfapiie Netwbly, the possthilin of
g'l.nn'r::!.'.'.‘.l.:' Lre _,'{a'n’.‘:*rr.'n'.l:-.'\c.f L‘.l'r"?('.'.'r.".'rl.'rn:- NRFETIN BT R ae frrtirey s feir -_7|r1l|ll|r|'{-“,'||kv]_|| L K ,u"-'"-‘lln'l'_'l Ieniie

BACKGROUND OF THE STUDY

Fhe construction of system of demand equations from consistent utElity maximizing
exercise using the powerful programming coneepts such a8 Juality has agne through
remarkable improvements over the past three decades o so. Stone’s pioneering work |66,
Frisch's investigative result [35] set the important stage that was later (o produce alterative
systems of demand equations in line with a cerqin preference: structire imderlining the
consumner s utility, Swne's approach wis to search for ademand function that would satistv
certain regularities like adding up and subsistence consumpnon level when current ineonme
is sero. His persistence produced the famious Linear Expenditure System. Frisch took up the
aiilite implication of Stene’s demand unalvsis for coipirical works, Nowbly his instructive
observation regarding the relationship between income elasticities and own-andecross price
clasticities gave an opportunity 1w estimate complete system of demand cquations in the
context of additive preferences or whal 15 botter kpown as additively separable utility

functions: The whole body of the lilrature in the 1960 and 19705 was. devoted to the
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express m indebtedness Tor the two anonymous referees, Towever, 8]l ssrors zemain 4o be mine.

ETHIORIAN ECONOMIC ASSOCIATION




Abcbe Shimeles: Svitem of Demand Equations

expounding and derivation of demand functional ferms that satisfy parametrie restrictions
imphied by the maximization of quasi-coneave utihity functions subject 1o 2 linear budget

gonstraint by an individual consumer

The works of Theil |68, 67 produced the famouws Rotterdam model, of Houthakker
[40) indirect addi-log wility function, and the class of fexible demand functional forms by
Christensen etal,. [16] and THewart [22], and Almost 1deal Demand System of Deaton and
Muct biuer |27 ] marked sgnilicant developments in the whole episode.

Phis paper makes an attempt at estimating demand svsterms In ling with the
fecclpssical chotee theory rom svailahle daty sets (or Ethiopin, and 13 organized as follows:
Sectzon | notes o bred fempanant developments in the modelliog, éstination and application
ol et el demnnd cguativns, seotion 1 discusses previous attemipis o estimate demand
syatems i Drhiopia and the estimadion of svsem o demund equations in the context ol the
Linedar aod Foeaded Lincar Eapenditurl Systems based on bodget studies For Addis Abuba
Por (g wvears 197514979 and 1980 dnd for roed Ethiopid for the vear 1980, Sdetion TIT
afalvacd empirical parimeler estmatés and mokes concliding remarks on the uses of

svitems ob demand equotions estimuled from budget studies for miportant policy issues.

Is Moddelling, Estimation and Applications of Demand Systems.

In this section we shall make a brief antempt 10 note the process of refining the
coneept of ehoice from the [ollowing perspeciives

1.1, The search for anp appropriate demand functional form o the context ol 4 priori
sel parametric, semi-parametric and non-pammetric tests

1.2. Major problems in the process of estimating demand sy stems;

1.3, The empirical applications and himitations of demand svslems,

=
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1.1 Parametric Restrictions and Demand Functional Forms.

Consumer behavioor has been systemalically captured in the economies literature
through twe different approaches that just converge in the conclusions they fnally arrive
at: The Utility and Revealed Preference approaches. While the former dates as [ hack as
e Marshall's Principle, the latier i< asele contribution made by Samueison [62]; and it i
this first ome that we review in this section. Hicks'[39 remdrkable contribution in
interpreting Marshall's coneept of wiility (particulurly marginal wility of money) in the
context of substitution and neems effect for price changes brought forth the famous Slutsky
decomposition named after Slutsky’s impressive theoretical exposition 45", The work
after thar was the incerporation of Sheppard’s Lemma inte the utility maximizanon process
o produce the netion of duality i consemer behaviour. In fact. it has been proved that
given preferences are monotonic,strictly convex, contingous and twice differentinble, there
always exrses ooy funeuon thar sutsfy sccond-order condition for maximumy?. Thus a
withity function dees extst net because of its psyehologival connotation as used o be implicd
in the early neeclassical leratre but, as.a maner of mathematical nu:cu:r:si:g,":m]ﬂ:'gd by
preterence structure, More formally. grven o wtliy functon ©defined v exhausiive set
of quenndty veeror X de foxaxs xyoa tvpical consumet's cholce problem e given
megme level yoand preice veeror Pre, (s p) can be owritten as:

Max, fiX)
sub wz PX = Viam ol
Adternatively, doality theory has made 1t possible o specify the above problem as:
Min, o= P'X
Sub, 2 17X%) ol 2]
where, 2 stands for total expenditure

By muampulating the relevant Lagrangian function of (1) and (2) and observing that
the Khun-Tucker necessary and suffictency conditions ensare an interior and unigque optimal
solution, we have, respectively, vectors of demand functions Xip,,..p..¥) and hip,,..p.0)
that maximize wnility or minimize expenditure for an appropriately specified preference
sircture. Thes the vector of demand functions X(P. v} s kneown a5 the Marshallian demand

fanction, and of HIP, u)oas the 1licksian, or compensated vector of demand functions, 1f we
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Abebe Shimeles: System of Demand Equations
plug X{P.y) and H{P.u), respectively, into the objective functions (1) and (2} we get the
Indireet Utility function v(p,,...p..¥} defined over prices and income, and the Fxpenditure
function, e(py...p,), This synthesization of consumer preferénce generated tmportant
identities that evolved into Propositions and Lemmas of considerable analytical importance

in applicd demand anabysis.”

When the inequality constraint in equation (1) is removed the following host of

restrictions emerge:
I. The homogeneity of degree zero of demand functions.

Given that expendimure functions [inverse of V = HPY) | are homogeneous of
degree |, then demand functions become homogeneous of degree zero in prices. Thus, using

Euler’s Theorem on homogeneity | it can be shown that,
LEA+E =0 =l S E]

where, the first term stands for the uncompensated cross price elasticity of demand for
commedity 1 as a result of g chanpe in the price of commodity §; and the second term s

income elasticity of commodity L
2. Engle’s Aggrepation

Ihe direct differentiation of the budget constraimt is shown to lead o the following
identities
YV ovE =1 [4]
12

where, v=average budget share of the ith commedity, and farther morne,
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3 Cournor’s Apgregation.

Ihe principle underlinmg utility muximization resulls in the restrietion.

»-:.~EJ, vE =0 T 58 [5)

4 Symmetrs amd negatvity of the Slusky Substiunon Matre

Using the results of the problem n (1), it is shown to hold true that:

BX Py BhiPan R A )
= ke N S e 6]
bp, i, Tooby

Where, (6} 1s known as the Slusky Equaton®, whch decomposes the effeer of n
chanee in the jth commuodits price on the demand for the ith commedity, imto 3w, The (s
termt is the Hicks” compermated demand function thin measures the substitntion etfeer, g
the last qorm is e inceme effect (sectig, Cieen [38] 1 The swstem of dilferential
gquations in (6| require ssmmetny of the sabstitution matrie which is h_-m,* b the {irs
teem of the Right Hand side of [6] 1 be solved us is dischssed i Deaton and SMaellbozer
(27} Adso, sinde a direel differentiotion of the expenditare funchion with respect fe ppves
the Hicksiun Cempensated  demund function bs Shephard's Lemma o follas that
WP B =0 that s the Substtunion Matris of the Slusky cquation s pegitive
sendefinite, Por o rigorous demopsiration of the pepativity. condition sée, Tor mstance.
Barten and Gevskens |B| Further the Matrix that contaiis price und income resporises o

the Marshallian demand funetions as it elements will huve to he svmmerric snd negotive

semidefinite. This can Beoseen wohold by dimply mioving the dneome-cffect @ af the
Shnsky equation in thy 1o the Lett Tand sides The literature in s rewird ke concenirated
nthe formulaton of cither geanventent ulibt function  fosudlly indivect @il fumeion)
or demand function thar satisty these restnictions imphied by the theory Both approaclics
| ameunt to the same thing ay far s the imegrainlin condition: hy an appropriate choice of
mitwmeters 35 met, That means, o systen of demand equation that satisfv the ahei

reslretions simultaneousty implies that, o bas o coreesponding utddny funetion and _vice
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voes, A the a0 e e the aited  Einear T Eﬁmg!lfurc Sydtern, Rotterdam Demand |
Mpeltle Cluss al Mesible tranmseendenal demand funetions, the nddi-log indirect wtility
function tennstant elasticiny demand funetion), and  Almest ldeal Demand System; The
specific Tunetiomu] forms ol cach s gven in Arpendin B As empirten] studies proliferated.
e atrehtion has beerr e woothe tvpe of data noedid (o justify evidenecs and W
D dentometnl rpcedures 1 mprisee l.'1'r-'.i:||.'|||__-. ni eslimates, The works of Barten [ﬁ_|,
Warten anid Covskens |71 Dlueh (47 and Keiter (33 offered mportant and valuable

e thepretical restrictions mdicated above

st 1o thie empeat procedures Tor lest
i e e orest of the Boterdun model Besond the exervise of testing paramiter restrictions
af o demmmd sstem generated frome o specific wtility funetion . o series of attempts were
it W speerty adermand systap iat werld approsimite W any direct ueility function, The
Cle o flosihle demamd svstemis indtinted B Pieswart [29)a0d, Chasiénien et.al, [16]. in
e comtest of the Teamshae sstem operal the way for the subseguent develipment ol &
ety ol lesible semi-parameterie dumand svsems, including the Abmost Lical Demand
st ol Dheaton and Sl lBauer (275 Bnospite of al] cuch advarees, one 1ssue howesver

LE

rerreomed clistve i) sleng As DRt ellen einarked [26. 24, 23] and i T"H:: niany wthers
tov e Barten | 7] Dluh (47 Blusdel] (9]0 there ds s fur no adequate general syvatem
o deiand equatier et readily lends fisell for pesled pruamettic tests e specific
rebtrie e Sl e s speehilized sofiem of demand eqtions, Wi oy Bevweser msie
e Rorienio] S linese Peminmd Xosiont datimited for instance by Ray [01 . the Quadeatic
[osmemndinre Sesteen stgpesied o esrimated B Palink i Wiales |57 S4E amd Nermuodieed
Crpadratic Pspedchtore Syatpms  of Diewart and Wales [31] asexceplions. Hut must ot
these fediee t the i Pplpditere Seslem or o ertains Testretinns withiontt mach ol

@ Chatiee 0 the upderlying preferemve strugture. Asa result there 15 no s unified dpproach

(et araa ke cdumppr=ancusie e i alteriative fumetioal ferms, Dheanon |23 [ and Pesuzun
Ao DiGsvnn 16 luy G uppled o tedlmigque 10 compane fin mested e Seslms
Hissviner, sbite uide disapree albeir o ditlerent sanse, e fustice: 0T dsiig e
Satrmy with parieln resinenns e g anan [T1]) they brgie thay the thears il
pocenlid preference. W laSametson, s more Nesinle il easily lends stsell Lo non-

i armetrie Tests: | e exible o parpinneteris demiimd avstems referred oo e fordpaing

avich othiers thar were developed e asene i, s wentinged lbove, W upproxinite an

fi
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direct utility function, and were justified on the grounds that the parametric restrictions
stated in the neoclassical choive theors would have (o be impesed and tested empirically
not built in the demand svstems, Theretore, if restnictions are rejected by a data, then the
neoclassical chowce theory is sad 1o be empirically invalid, and vice versa. We may
however observe the reservations shown and the conunents given, for instance, by Deatoin
and Muellbaver [27] on the same kind of claim Christensen etal [16] made after they found
that the Translog demand system had been rejected in almest all empircal cases thes
investiguted, That is. there is no apriopi resson 1o suppose that preferences are translog and
that the flexible demand svstems have not vet satisfactorily resolved the empirieal and
thearetical issii¢s sureounding the neoclussicul choice theory, In fach Diewart and Wales
[30: 98] strongly contended that all demand systems in the semi-parametric  family,
including the popular Almost [deal Svstemi do nol satisty the desired  Nexibility and
eongavity thes clamiad 0 Base possessed. They sugeesied o Nommolized  Ouadotic
Expenditure Limear and Quadrone Spline models that they showed satisty  importamt
prapechies that have been missing [oe 5o lene anomost demand  functional fonms, [n their
owar seords [300 98] " Frest they [l these svatens| are Nexible inthe sense “J bemng able
to locully appreximate anoachitrary twice contiruously dilferentinble preference funcyons
to the second degrees Second. the concavity in prces propeny required by well behaved
expenditure tunctons 15 mpesed  dureng the esmanion. Third: o oserme-Texible version of
the mode| regquinme fewer parameters may be estimated if there 15 a shoctage of degrees of
freedony, o i convergence difficultics ure encountered during estimation 1L renssins for
sibsequent empirical works to substantate these clanms und perhaps soon there shall be a
single framework good enough lor these looking forone, When DDiewart and Wiles |_"~[]i
apphivd these demand ssstems for Jipanese dit, results wumed out to be quite satistactory
and [naccordance with the neoelussical choice thedrs The irek that made it all possible
was the Spline techpique they aptly emplosed. A bnel discussion of this lechmyue’s

application (o cconometric procedomes §y given in lolnston [42),
L2, Major Problems In Estimuting Demand Systems

Avpart fron the theoretical problemy of speailving an approprie demand system,

7
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the estimation process is beset with a number of statistical problems. Notewarthy are the

identification and the aggregation problems.

The identification problem refers to whether or ol the parameters of a given
demand systems are esumable given the nomber of equations, number af commuodities
entering the demand system and number of independent paramcters. Thig is an issue
basteally similar with the statistical problems regarding struetural equations discussed in
lonhiston [42], As is the custom in cconometries, identification problem in system eyualinns
ean be overcome either by imposing resiricuons on parameters like the ones on demand
systems imphed by the chosce theory, or use already available knowledge aboul the vilue
ab certatn. parameters estimated may be from previous studies. We have in seetion 11 an
extension of this discussion in solving the wdentification problem in the context of the
Linear Expenditure System by Pollak and Wales [57) . Howe [41 |, and generally for all

additive preferences by Dyhrig (31,

Agpreguon over households, commodities and  prices wramiu&c broadly  the
eisentials of the problen, Demand svstems in most cases have been eslimated using dali

frum national accounts or hudget studies. The construction of system of demand cguations

iy the context of choice theory however derives its fine results fom the assarnplion of

mdividuality of the consumer. compaciness, continuity and convexity of the budget se and
A pricy veulor that forms @ separating hyperplane with the preference structure. Consistency,
therefore, reguires imposition of restrietive assumptions in applied demand dnalysis. Some
ol these are stingent, and others are quite wlerable, Aggropation problem over houscholds
arses by the commeon knowledge that observed expenditure aggresates in national accounts,
er budgel survevs represent mean expenditure villues of households whase heterogeneity
15 evident at least with respedt to family size, and agenot 1o mention those running through
religious, ethnie and cultural prounds. From the theorv. ngpregation is allowed if onl
homogeneity is maintained across all households, and this is knowit in the Titerature as (he
assumption of exaet linear aggrepation, (e.g., Deaton and Muellbaver [27]). The Engel
curves implied by this assumption are homothetic and  thus linear; and  individual

preferences can be mapped into groups of househalds if only there 15 limearity i Linavl

8
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curves, Exact aggregation iz a stringent restriction in application. Recent wirks reported that
this restriction was summarily rejected by the data, fe.g. Nicod [53]), even though other
regularity conditions were satisfied. Alongside with this, numernus atternpls have been
made to incorporate and capture demographic effects in demand svatem estimation. The
works of Prais and Houthakker [59] and of Muellbauer [50] in the conext of general and
specific equivalent scales  to bring compatibility bétween adult and child Cofsumption
produced impressive results. Pollak and Wales [58] introduced wvarious ways of
incorporating  family size and age factors in demand svslems, Micol's result was a further
indication that demographic  variables play significant role in comsumer hehaviour
determination. In cases where the data fits well into linear Engel curves, Seade |63]
demonstrated its straightforward implications to the problent of measuring consumer surplys
via Hick’s compensated demand system. To avoid the severity of Exact Linear aggregation,
subsequent works introduced Generalized Linearity of Engel curves or exact Non-linear
aggregation with different special cases: Price Independent Generalized Logarithmic cast
functions (PIGLOGY, and, Generalized Gorman Polar Form discussed in Deaton and
Mullebauer [27], Blundell [27], and the Modified Price Independent ® Generalized
Logarithmic (MPIGLOG) form of Cooper and MacLaren [17]. As a result of such
modifications most demand systems commonty used in empirical works satisfy exact non

linear aggregation, at least Jocally,

Aggregation problem is manifested also in the nature of price data used in empirical
application. Most studies take price indices reported in national sccounts as representatives
to individual prices, The uses of panel data, 2., a5 in Keifer [43] indicated its advantage
over other alternative sources in providing asvimptlotically consistent and efficient parameter
estimates. The fact that market information is asymmetrie, and that in most cases markets
are fragmented and theretore are imperfect entail the prevalence of multiple prices ata
peint of time. The chance, therefore that an individual cunsumer muy face different prices
for the same commodity is quite substantial Anglin [3] demonstrated the serious threat such
diverse prices would bring on the efficiency of parnmeters estimated in either system Teast
Square: Estimators or Feasible Generalived Fstimators. Luota systems, price controls and

other instruments af discoimination result in duplivity or multiplicity of commodity prices

9
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causing kinks in the budeet line. If one ig provided with the data modilving the buodget
constraint, or the convexification assumption applied in production (sec.e.g. Varian (700

may be used 10 overcome the problem of apgregation in prices,

Finally, ‘aggregation’ problem  over commodities led o variows interesting
specifications of the preference structure. The familiur concépts such as want independence,
utility tree and separability are known for immensely simplifying estimation procedures,
The tnsk of classifving commaodities would have been inexhaustible without a certain degree
of aggregation. In fact, all svstem demand analyss assume o certain degree of independence

in the choice process that works through either separability or twii-stage budgeting
L.} Empirical Application of Demand Systems

Aoprowang body of the bterature on optimal  commodity taxes have  ueed
extensively the concept of neoclassical choice theory, We may cite the voluminous wark
made on the Issues of marginal versus non-marginal tax reform m o revenue%eutral selting,
For example, Ahmad and Stern |1]. Diamend and MeFadden (28], Rayv [61, 60, Deaton
[22. 21]. King [44], Crage [19] applied system of demand equations to thie prishlen of
finding an optimal commedity tax rate that would maximize social welfure functions of the
community subject to the government revenue constrnl We may  elaborate this by
appealing o propositions familiar i normative welfare ceonomics: Cragg [T p:126]
explams that " the povernment is modelled s having preferences given by a symmetric.
strictly concave, additively separable Social Welfare Funclion [SWF| which s mEreasing
in the wility of eaoh houschold " This SWF is specefied in terms of indirect utiliny
functions, V'(prcope ¥ of the I houschold, h= |._H. such that the aovernmeni’s
problem will be to muaximize this SWF subject to its fiscal revenue constranl.’ Such
studies bring out the degree of income ineguality inheérent i the indicect svstem, and
whether reform is necessary or mol. Not so less important is alse the role systems. of
demand cquations play to understand and caplure the process of economic growth
Taujimura and Sato [69] dnd Lluch and Powell [69] for instance used svstems of demund

equations 1o vestipate the changes in the structure of comsumption of househalds o the

11
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growth process. System of demand equations are alse very useful In many planning
exercises to project demand aspects and are helpful to cast prowsh steategies bebund the
structure of demand, |n another sphere too, a svstem demand equations can be used to study
the problem of financing such important services as education and health in the context of
g federal government political strueture. For instance, Covte and Landon [ 18] analyred and
compared the method of cost-sharing with hlock-funding in financing health and education
services for Canada,  System of Demand equations are quite useful in measuring
inflattonary impacts on different income groups. The concepts of compensated and
equivalent variation are easily captured and measured through the expenditure function. This
brief description indeed suffers completeness wiathout the statement that there is no area
of economics, applied or theoretical, that does better without the principles of optimization

and duality theory.

1. Estimation of The LES and ELES For Ethiopia’s Budget Studies

Lstimation of svstem of demand equations 15 one of those rescarol areas tha
recerved Tintle attention in Fthiopia so far, especially its empirical signifivance to policy
formulations and to the understanding of patlerns of consumption by househalds. OF the
few contributions that have bheen made so far, some have more or less resiricted the
functional forms from retlecting the choice theery, because the estimated demand svstem
were not types which can be generated from any direct wiility function”, e.g. Asmerom
[5,4]. or used indircet ways to estimate price tesponses as in Getachew [36] following
Frisch's decomposition, The only one that directly estimated price responses from eross-
section data using the neoclassical chowe theory 15 the study by the consultancy  rroup
better known by theit acronym CESEN for ministey of Mines and Energy which reported
its findings on the demand for enerpy for urban and rural twelve repions of Ethiopia

meluding Addis Ababa [34].

[his section discusses the attemipts nuade in this study to estimate the parameters of
the Lincar Fxpenditure Svstem |LES| and The Extended Linear Expenditure Svstem [ELES]

far Ethiopis,
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2.1. Description of The Models
2.1.1 The Linear Expenditure System [LES]

The LES is the carliest empincally estimated demand system and in fact the most

popular one in the literature. [t is specitied generally as,

"
PE < ¥R 0 B - Y vp)

H -

ER, = L 7

i1

Where, ¥, and [}, stand for constant parameters. y, 15 quantity of commodity 1

necessary for subsistence.and 3, 15 known as marginal budget share, ie., it is equal 1o the
value of the derivative of (7] with respect to income, Normally the brackewed term in [7]
is understond as "supernumerary expenditure” {Goldberger and Gamaletsos |37]), As shall
be explained later; subsequent manipulations of (7) imply a linear Engthcun'c, iL.c., oo
inferior poods, and guasi-hemothete  wiliny function, Indeed there is a proporiional
relationship between income elasticities and price elasticitiss implied by the LES; this is
shown in different forms by Frisch [33] and Deaton [23], Empirical evidences shade mixed
results, The survews ( Browm and Deaton [H0], Deaton [25,23]) supgest that in mosl cases
the incame data fitted well and price responses wended 1o be unstable and statstically less
significant. ‘In general however, i1 performed quite satisfactorily  for broadly grouped
commaodities. A cross-country comparisen by Golderberger and Gamaletsas [37] , and Lluch
and Powell [48] seem to support the LES in uxplaiﬁing consumption patterns, When one
considers the visible data limirations in developing countries and the limited =substitution
possibilitics in the specifically poor ones the empircal limitation of the LES is less

restrictive,

The LES in |5] has 2n-1 independent parameters to be estimated (n-1 s and noys)
pwing to the budget constraint. Pollak and Wales [57] argued that a one period budpet

studv identify all but one of the independent parameters. Without additional informatian,
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or restrictions therelore. the parameters of LES are under-identified. A two-period budget
study however exactly wdentifies all parameters of LES, Tn other words, two budget studies
give two Engel curves each with 3 estimates. Their intersection uniquely determines the
nys | Polluk and Wales [37. P30T This line of ressoning has been taken up later on 1o
formally prove the proposition that " knowing two Engel curves is typically sufficient 1o
determine [the parameters of ] an additive utili[;': function” Dyhrig [31, P 379]. Therefore,
one can estimate the parameters of other peneral systems as the Quadratic expenditure
system and the Translog expenditure svslem [rom just two budpet studies. In fact, since
Frisch’s demonstration of the possibilities of estimating cross-and-own price elasticities
from one budger stody, vanous studics emphasized  the wider and deeper implication of

Engel curves. Tsujimurn and Sato [69] used Engel curves nat exceeding six 1o recover price

-responses using the notion of numerical preference in the spirit of Dusenberry's Theory of

Interdependent Preferences for Japan's Budpet studies, The works of Deaton [57]n proving
formally the mmplication of additive preferences with regard to the relationship between
incame and cross clusticities, and the insightiul ohservatons Poilak and Wales [57] mude
on the empirical properties o Lngel curves opened new venues in thy area of the
[dentiffvation and Recoverability theory discussed in Diwhrig [31] In this context the
ctucial role the Frisch parameter plavs nesds mentioning in idemifying all parameters of
demand svstems penerated rem additive preferences. 1§ ong justifiably lixes & value to this
parameter then. one cross-section study 13 enoueh to generate estimates of price and meome
siasticities) see Getachew [36] for the application to Ethiopia) In this particular model,
however, two period price information s sufficient to directly estimate the Frisch parameter
from the duti nstead of fixing it from outside of the model. Details of the computation are

given in Appendix A,
2.1.2 The ELES

Dluch [46] supggested the Extended Linear Expenditure System inoan attempt (o
capiure nter temporad decision problems 1o influeneing consumption’ behaviour { this is an
area of great controversy and numerous research work 0 cconomics literature, one need

unts be reminded of Patinkin®s and Pigow's real badance eftects), Howe [41)0 déveloped
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the ELES by adding savings as the n—] th commodity with the assumption that .., =0°;
{.&. the subsistence saving umount is zero. With these modifications, the LES in {7) may

be rewritten as:

ah
n Pa|
Pix =Y+ B E- perd) [8]
kel the
L]
$= Rl & = T, ) (9] 24
Where, 7 stands for total income eamed over a certain period of time: and 5 is for savings,
and, {9) results because v =0, Further more, we may consider (3., as marginal propensity fit
to save.
From (&) and (9) , we infer that,
2. The budger constraint with equality is satisfied only if we make necessary
medifications;
b On the basis of {a). all parameters are exactly identificd from a single eross-
section study if there s information on savings, Case (b} is seen 1o hold ¥ follows:
[f we let
4]
v al
w-YB, [10]
=1 g!
then,
"
(0 -wWrpns "
il :
z —= i T [11]
(1 iy et 1 =
Therefore, if we reformulate | 7 ] es,
A
P =Y ﬂ'| (Z - EF}-\'*) [12]
£
b
where, I

then, by using a single regressand, 7 and 1 for intercept term for the 1 goods we shall be

14
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"

B.'=E—Zﬂ§=l [13]
F isl

able to have 2n independent parameters which is the exact number of independent

parameters in the ELES: p, n-1 B, s:and n y, 5. The inclusion of savings therefore plaved

the crucial role of solving the identification problem in system equations.
2.1. The Theoretical Basis of LES | and ELES, and Other Important Derivations.

lhe LES and ELES are generaled , respectively from the Stone-Geary type utility

finetions, or any of their positive monotone transform which are generally given as:

Ux) = Y plack, - v): Y B=L [14]
il i=1
and,
uix) = Z BIn(X, - ¥y E B, = Ly, + 10, * s
=1 i=1l

Using Rov's identity, and Shephard's Lemma it is easy to verify that the Indirect Utility
and Expenditure functions corresponding to the above utility functions, respectively, are

given hy:

wPy) = LB, B, (y - Zpy) —Inp]
i | k=1

2R
L"E]'Ip*l .
e(Pu) =- —[u ‘ JtE Pt [16]
' =1
1B,
LER

Regularity conditions that must be exhibited by the cost function (like concavity,
homogeneous of degree 1) in line with concave optimization (duality) impose the following
restrictions on LES parameters:

Lo<p <",
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2.y X 2.
JJER =1L
The above restrictions imply a lincar Engel curve, e no inferior poods, and leads 2
te the following derivations the details of which are given in Geoldeberger and Gamalesos
[37], and also in Lluch and Powell [48] oI
L
B ’“
- b
a. E. = :, T
h. E, - $E - Ea(l:+ $EJ T
i S
== El.y:r.{i ~'-¢|£j".l
i#f
e Ef - E(1-P,
1=
=-Epd. 9
i=f [17] T
g
L [
&
Where, E, ( 1=1...n1= Uncompensated price elusticity of demand for commadity | m
with respect 2 change in the price of comnodity |, s
F'oli=l..ny= Compensated price elasticity of demand for commadity | with reéspeet 1o C
commadity |, T
& = " sipernumerary” fatio, or the reciprocal of the Friseh Parameter{m), or the Money ks
Flexthility of income , the expression of which is given by the valus of the Lagrangiam :
Multiplier in constrained maximization of the relevant direct utility function.” ¢
i
It is not difficult 1o sec the important tole & plavs i linking price clasticities with ;
income clasticitics. Asa measure of welfare | Frisch argued that as real expenditure grows, 1
w declines from a bigger negative value fo a smaller one, H’.‘- a fall in the absolute value ]
of @ overlime is reparded as an improvement in the standard of living of households 1
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23 The Data and Method of Fstimation,

2.3.1, The Data

Ethiopia does not have the practice of reporting agpregate expenditure on selected
groups of commodities in the national accounts. Esumation of Systemis of Demand
Equations had to rely on data generated through budget studies. To the author’s knowledae,
publishicd budgel studies exist only for the vears 1973, 1979, and 1980 for Addis’ Ababa
tegion; and for the vears covenng 1980-1981 for the Ethiopian rural regions. excluding
Tigrai. All these are published 1o the Statistical Bulletins [12],[13], and [14] of the Central

Statistics Authority, respeetively.

Al the budget studies use the hoasehold as baseline . and the detsils of the method
of data collection and the sampling techniques uilized are given in the Bulleting memtioned.
The mmportant mtormation provided m the Bulleting ares expenditure an broadly aggregated
groups ol commodities by ditferent expenditure and income groups | savings m the form
of lqub (the wadinonal practice of holdmg cash on wnon-interest bearing fashi‘en]. anil hank
accoumts) houwsehold size and age by expenditure group. The demopraphic-expenditure
malrix ancompleie to oflfer an opportunity 1o incorporate family size by meluding number
of ghildren o the models. The 1975 data 1s part of'a series of well intended attempt by the
Central Statistics {M1ice (C50) and the then Nonopal Revolutionary Campaign and Central
Planning Councili NRDCCPL) to conduct a national budpet study surver that would cover
3 towns of Lihiopis, including Addis Ababy, Thus far, only the hudget studv for Addis
Ababa was published in Statistical Bulletin 19 of the CS0 [£2]. The uses into which the
data were meant 1o be put could not bétter be explained than what was stated in the Bulletin
itself [12, P21 "0 Tooesamine the pattern of consumer behaviour and provide up-to-dare
and accurate weighting dingram for the compiltion of consumer price indices; i, To utilize
the result of Addis Ababa survey in the revision of the 1963 based Addis Ababa Cost of
Living Index; 111 To compare consumpiion expendilure per houschold per month for the
tewrs ancioded in the survey: V. To supplement the sources of information uwsed in
compiling the official estimutes of national expenditure in order to improve national incoms

eatiniates”. Lventhough evidence s lacking o what extent these objectives were mel,
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Gretachew [36] employed this data quite satisfactorily in his investigation of demand pattern it
tor Addis Ababa households. The sample units covered in this survey were emplovees of g
industrial establishments and the civil service®, The 1979 and 1980 data were penerated for
quite specific purpose of analyzing energy demand and on this basis to draw encrgy policy
uptions for the 1990s and beyond by making demand forecasts. The sampling units in these

data include self-employed houscholds in the business of trade, handierafis and other

househeld industrial units. apart from emplovees of government offices and the public in
sector, Pr
of

The relevant price data utilized were 1aken from Addis Ababa Retail Price lndex o
published in the Statistical Abstract [15]. The entire data set emploved in this study and b
details of estimation procedures undertaken are available from the author on request u
A

2.3.2. Estimation Methods, s

The identification problem bricfly explained in 2.1, and in 2.1.2, ¥nd discussed in
Appendix A suggest also the possible method of estimation, For model in 2.1.2, the only
cificient method of estimation is Indireot Least Squares[I1S]. ie. estimates of f are
abtained by Ordinary Least Squares method equation by equation | and structursl estimates
are derived Trom reduced ones, [t is a matter of simple manipulations o show that the LS
i$ BLUE ( see, e Jhonsion [42, P469]), Generalized Least Square methods are just
unnecessary pecuuse of the identical regréssand in all cquations. The Model in 2.1.1.( 12,
LES) however can be estimated alternatively by ILS and, following the procedure
developed by Parks [34] by Maximum Likelihood Estimator [MLE]. The ILS procedure
involves estimating the marginal budget shares for twa periods by L3 and using the price
information from outside of the model 1o derive the estimates of the structural parameters.
The MLE procedure obviously uses the price information within the model. though 1t can
not he in the Full Information MLE sense because of the very limited price information
available. Therefore equation by equalion estimation of error terms may have o be
undertaken in ling with SURE ( Serially Uncorrelaled Repression Estimates) models, In this

paper the precedure followed in this case too is the [LS for the additional ndvaniage it has

I8



Ethiopian Jowrnal of Economics K2}, Oetober 1993

in computation simplicity, notwithstanding its appropriateness when SVEIEM eguations ang

exactly idenuticd.

ITT. Analysis of Empirvical Results,

The LES and LLES parameters were estimated for the groups of commaditics given

in table | below. The commodity proups were selected on the hasis of the convenience

provided i having complete information to compare the two models. Further more the level

of aggregation 15 in line with the preference structure implied by LES. which is additive by

construction, Price elasticities tend 10 be dominated largely by the income effect, rather than

by the substitution effect when commadities are highly ageregated. The explanatory variahle

used for estimatign purposes in the case of ELES was total income per pemson, and prices

and tofal expenditurg per person were used for TES! the dependent variable in hoth cagses

being money expenditure on the i cammaodity per person.

Fable 1 Key To Commuodity Classifications.

Commuodity,. Groups

Descripion

1. Food

Food, Drinks. Tobacea

X, Housing Hems

Housing Durable.Fuel, Water and light

3o Clothing

Clothing and Foot Wear,

4, Transport

Same

5 Personal Care

Personal Care & Effects

6, Recredtion

Recreation & Reading.

L?.t']t]u:rr.

Excluding medicare & rent |
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3.1, Fstimates of Marginal Budget Shares, Cost of Subsistence, and Income

Elasticities,

Batingles of Marpinal Budget Shares. Income Elasticities, and other important
parameters of the LES and The ELES are piven for 1975, 1979, and 1980 budget sets for
Addis. Ababa. wnd for 1980 Rural Ethiopia' budget set in Takles 234, and 5.
respectively. It is seen that nearly all are suistically significant'' and comply with the
restrictions stated fir repularity purposes. 1 hie ELES was applied to the 1975 Addis Ababa
Household Budget data and to the 1980 Rural Houschold Budger data, and the LES for the
remaining budget sets The main reason being that estimates of total cost of subsistence.
which plavs a crucial role in cstimating the Frisch parameter, resulted in a negative value
under FLES far the 1979, and 1980 budget studies for Addis Ababa creating a problem ol
interpretation (1o fuct negative ntercept ferms for Engel lunctions imply Luxury goods if
the absolute value is within:an acceptable range, sec b, Deaton and Muellbauer [27] 1
Allerrintivielv, the LES offered = better estimate particularly i the context ol the Frisch

]".LI':-II"IEC“.'J' |

TARLE 2 Fxtimates 00 Selected Parameicrs Of The ELES
11975 Budeet Study For Addis Abhaba)

l I 1
[wpemlditure Liriup [ poovie ey | B b i 1 |
! Fowed B Riand L S8 TG 17153 {0138 T
2HEL BHems [ 3 TS LEER g4 1554
(REES R
S hothyte | B4 RN ES] e R T
LN FEE
oL rnsparn S5 0RS TTHAR 1= 0205l el
(23N
£ Porgaral Care B TAE07 HIER| |iHad LN e,
= | AET
& Bacreation 12T RRNEH (134 | #8352 00T
AL 35R Y
T hers 17 AT 10 [ r3 Lt AIBLdh
(04147 |
1 |

T The numiber of incame oroup <ol wed are 13 Tor aratlsincil reason s

se {apires in bracket gre standprd che N ealmintes
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IABRLE & - Estimates of Selected Parsmeters of The LES'
(1979 Adidis Ababa Budget Study)
[ [rems [+ LA v, | £ [
| Fae SBMH Ly 710 8322 [ W2 B472
| IR
200 P ELERY I RE 1 977 | il 4208
CFTE )y
b T hiy LT s T ] 4 Qu35 Rl
L LRt
U lranspon [ 232 L0028 | 12880 RLIREY | Ass AETLS
Sl e (T 1nE 0T 12701 AR
| 2Ty
o MecrEat o (3} 133 o R REA ] JRAUN U
%)
Lithers IR | 24 diaal | P 274
FOLE3TY |
T [T number of mceme wionp cells paed are I8
=5 The Frpnres o the brocket pre standard error estimites
AU L Estimates of Selected Parnmeters of 1LES 5
JEUR0 Budaer Stdy For Addis Abalia)
[y i i V., k. 8
I il 1Th| (R Tk LR B b e
LA TR
L rgime | 2o T34 |57 REa 063
N2
T Latha e (LR pRTIEH| (175 | [Hns Ti6%
TN e i
T Transsnon 8367 THRD (R ST 20634 2618
(2R
F P ersomnasl Lare V73 26252 (7ay Ml TR
1 RS 2
f et V8 - A8 (R T2 libh
[T E A
T M hers R 11258 0754 | AH5R R
(0] 250

*The number ol meome gioup cells wsed are 26

=

** The Beneiss o parenthesis aresiandand error estimaies

21




Abelie Shimeles: Svstem of Demand Equations

TARLE 5 Estimates OF Selected Parameters OF The ELES'
{ Rural Houschold Budget Study 1980)

[tem B pr Vi E; R

1 Feend AT 108,193 T034 5583 ORA621
TR

T liems 1647 33,7742 902 BH5D GR300
(0047}

A Clothing {ihf 10,307 692 DE27 B03656
(07

4, Transpott 0247 <1,2824 A08L 22747 52453
{0043

5 Personal Care 0704 RN (274 2.569 : 524609
(013 :

& Recréation A0z - 1978 A0S 2.5 s | 39654
{00271

= The number of income group cells used are 22
** The figures in parenthesis are standard error estimates
sv= The “cost of Subsistence * figures are for a vear, whereas for Addis Abatl Budget studies it

i5 for a moenth
L]

Retween 1975, 1979, and 1980 no significant change observed in the values of
f for Addis Ababa This more or less supports the LES. In nearly all cases. Food
expenditure took the highest share, and was fodlowed by Housing [tems expenditure
[ransport expenditure ok second place for 1975 and 1979 budgat ﬂud;.- thoatgeh its share

fell substantially in 1980, Expenditure share on Clothing remaned nearly unchanped,

There is n causal relationship cutting across marginal budger shares, average budaet
shares, cost of subsistence and thus imcome or expenditure ¢lasticities under LES. To see
tis. differentiating average budgel shares expressions for LES with respect to ineame
(expenditure) establishes that average budget share incresses (decreases) as cxpenditure
increases i total cost of subsistence multiplied by marginal budget share of the ith
commadity exceeds (is less than) the cost of subsistence of commodity i. Fallowing this
derivation. one observes from Table 2 that for 1975 data the average budget share declined
a5 real income increased for Food, Housing Items, and Clothing. For the ather expenditure

groups this value showed a positive correlation with income (expenditure), This 15 more

11 !
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of less supported by the averase tncome elasticity values eiven in Table 2, For 1979,
average budper share declined with respect to real income for all commuodity  groups
excepting fior Rececation, shewang o modérate. discord with mean income elasticities. The
sarme resull alse halds troe for the 1980 Addis Ababa budeel sé1 as s clear from Table 4,
The one reason for the incensistency between the rate of change in the average budee
shares with respect o income [ &0 &%) and income elasticity for 1979 and 1980 data sets
could be the use of sample averages instead of weighted mean ncome 1o caleulnte the
incomt elastcity values, IS impottan 1o mention the fact that for the sample data 19749

and T980 1neome distribution was bissed against the low income group

Aceording westimured overape income clasticities For Addis Ababu, exeept tfor Food
and Howsing all conmmodity groops werd Jugury items in 1975, and i 1979 and 1980
Clothing Became o mecessity, and the rest conformed with 1975 situation. The picture for
the raral househald Is guite revealing in many wavs: Averdge bodeet shares deelingd for
Pk, Clothene amd Tousing expenditures, and increased for Transporiation. Personal Care
ard - Pecreution wath meome. Phis more or less accorded  with IH&:‘IHC(]EK" elasuery
eatitates Tood and Clothige for the rarsl househald in F980 were near-neatral commaodities
gty g oetary reomie elasticaty, Alsol both marainal budget shares and avesapge hudger
shares values tor Food were veey high compared with that of Addis Ababa houscholds
Hurat households generally spent astpnificant amount of their income on Pood. This result
5 nor surprisang in the seting of o subsistence economy. In fact, a 67% margimal or average
budheet share 5 met fogh for a bowschold that produces and consumes generally Food ttems
11 rather guestings the streneth of the edifice upen which the assection that Ethiopian rural
howsehold s subssstence 35 formed. Housing 15 another expenditure ileny that wwas o
necossity according o the ineome elasticite, values, Considering the adeguate statistical
stemlicanee of parameter estimates. this result could oot be by aceident. We may conjeciure
thal Hoeusing iems in the firal communite do not make mueh of a difference aeiss varions
swome groups, Other expenditure groups are all Juxuries to the rurgl community, ineluding
transpettation. [0omiy e o hit haste, but wempting W onole the limited market potential
avintable for manufaciaring items and serviees inorocd] Ethiopia during thay period. In

seneral. the ver Biih inesme clasticity vilues (even for necessities) for both urhan and
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rural households depicts what is expected of a typical poor developing country scenario and
iy the process of economie growth these values tend to fall {see. for instance, LLuch and
Powel| 4810

1.2, Saving Parameters and Welfare Implications of LES

One of the uses of parameter estimates from system of demand equations is the
inference ome misy ke about important features of the household. Estimates of marginal
propensity to save (MPS) from ELES madel for the 1975, 1979, and 1980 budget studies
for Addis Ababa and for the rural household budget sudy are given in Table 6. These
values for Addis Ababa vindicate the commion perception that since 1975 things in the
cvonomy huve gone really bad and rising prices eroded the purchasing power of households
income which affected significantly their saving behaviour. MPS declined from L0964 1o

D393 in these périnds.

Tuble f:Fstimates of MPS and Frisch Parameter

i e =
Yeur Farmate of MEPS Estimate of Frisch Fotal Average cost
Parameter|n} of Subsistence
{birr per month)

(9750 A4 (196 -1, FIFHELER) 851

19790 ACA) 033 S TR2ALES) 283346
T9R01LAA) L2485 - GSEITEES) 31.7269

| Lo el y | 0678 | - A 1ELER) 11.29

i
*TILES model

| contrist 1o Addis Ababa the MPS of e rural hiuscholds in 1980 was remarkabls
bighery about J07). Herg again the common hehied that rural households in Lthiopia seldon
aive, amd when they do they spend 1t on ovestment ems: s brought 1 question. AR
axplained inseeton 2.3 the saving data does not inelude investment expenditure or other
fapms of saving than cash. When we consider the fact that the process of saving
determunation by houscholds works through the substitution effect (2., effect of alternative

lorms of savings on the decision of holding savings in a cash form) , and the income effect
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{ as is the case in here ) then, the value of MPS eéstimated for the rural households here
indicates existence of some potential for mobilization in that period, It was, in fact, pointed
oul [ege Brane [LI]) that Ethiopian- ageicoliure did better in 1979 and 1980 than in ihe
vears immediately before or after. This result, eombined with estimates of Marginal Budgat
share. therefore call for a eethinking about the depree of monetization assumed to exist in
the rural community in that period. Even more so. cffort has to be made to closely study
household saving behaviour for planning purposes in view of the growing cenviction that
the assumptions waderlying aggregate saving behaviour, which 1s frequently used. are i
practice untenable (see, Schimdt-Hebbel ctal [64] tor a detailed discussion of the
inappropristeness of relying on aggregate saving behuviour which hinge upan the Rizardian

Equivalence assertion),

The process of esumating o under LES 15 closely related with the estimates of totu
cosl of "subsistence” and the mean income. The former is crucial when 1 comes 1o the
prooper sign m should taks so that the LES demand system satisfies all regularitics needed
by the choiee theory. For this reason, LES and ELES models were a]ter&ﬂix-cl} dpplied
a5 explained in section 3.1, o the budget siudics where they appropriately satisfied these
restrictions, A anilar study by Getchew [36] for the 1975 budget studs estimated  the
Frisch parameter outside of the demand systern. The absolule value of his estimate for the
L fngomme wroup hougeholds was 3,02, which can be seen o be lurgely at varisnee with
our edimatés TRis s et @ surprising resolt given the différent methedologios emploved
and the sensiivity of the Frisch Porameter tsell w various demand specifications, | here
can be fodispute, however, regarding the odvantage of direct methods over indirect ones
i retaining relative aceursess In coneluding his wark { which was peobably the Gras ol it
kind in the Ethiopian context), Getachew |36] observed that " Fimally, to the knowledee of
this writer, na study seems o have been done o estimate the morigy Mexibilioy e the
I'risch parameter] Tor Ethioptas In this paper this valiee was interpolated: from the resuls of
nther stdies undertaken elsewhere: I would be o worthwhile research project 1o supulate
this parameter on the hasis of some Lthiopan data for the urban and rumnl popaiation”,
lhouegh long due. hos call has been more or less answered by the altempts made in this

study,
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Estimate of the Frisch Parameter for all data sets confirm again the general
impression many held about the Ethiopian Econemy at least for the periods under
discussion: From Table 6 it can be seen that the values of o increased sharply for Addis
Ababa data set between 1975 and 1979, and showed a slight decline in 1980. In facy, if we
took account of income distribution factors Lo measure mean income, then, o for 1979 and
1980 hudgst studies would be to the tune of -2.56 and -2.5, respectively, which further
pronounces the gravity of welfare deterioration. By many accounts real income of
households through these periods indeed declined quite substantially, and thus their welfare.
(Ine could not fail 1o notice the per persan estimated cost of subsistence given in Table 6,
We may go a hit further to reflect on its implication to the incidence of poverty if we take
account of the percentage of peopie earing an income below this subsistence level from
the samples. In 1980, the percentage of houscholds in Addis Ababa earning per regularly
emploved an income level less than the cost of subsistence per person estimated for that
ver was about 43, 1 we mike the not so unreasonable assumption that the rate of cost of
sibsistence between 1979 and 1980 {12%) apply to the vears until 1990, and that income
distributicn remiined neutritl to real incame changes in these vears. then in 890 the same
percentage would come 16 750 It seems that this value is not much far from those eited
frequently fn recent works ( e Eshetw [1992] ) regarding imensity of poverty In fact,
fhere is nin dispute concerning the rehiabiliy of budger stedies an providing belier estimate

ol income digtrtbution aspects and incideney of poveny,

lioir the rureal households o was not much different {rom their urban counterpirts; in
fact better 1o some extent. A survey of the value of oo cstimated for different eountries can
be found in Brown and Deaton [ 10, Goldberger und Gamelsos [37] and Lluch and Powcl
[48] In almost all cases the empirical values conlirmed Frisch™s theorctical pbservation. as
real income of consumers increase the marginal wility of income declines, This is what 1s
exactly vhserved for Ethiopian data sets loo, We may paint out further heee the G pAITTLNITY
of measuring the ¥ Traoe Cost of Living ™ index using the expenditure function, We may go
ahout this by asking the gquestion that hew mueh income would an individual consumer
waed In order to awain e same level of utility under twi different sets of prices. Suppose

we define vector of prices’ of n commodities ax PITi=[p )i Thep(T)] and PUO)=
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lP-fE}]...uPnlU}] . Tespectively, for some terminal period T and initial period 0, Then, the
"True" Cost of Living Index for period T and 0 i given by,
E(T.0= }"{T}f}'{ﬁ] ....... (18

where, ¥'(T) is income reguired at the terminal period T to attain the same wtility as under
the initial period 0. Computation of the "True” Cost of Living thus requires cxistence of a
wtility function and its specification. In our case, since we have estimated the parameters
of a demand system generated from the Stone-Geary wtility function we will have no
problem. Therefore, we illustrate here the application by taking 1980 as an initial period (b,
and 1990 First Quarter as terminal peried T. There is no special reason for choosing the
periods. It can be shown quite easily that the "True" Cost of Living Index underlving the

LES i5 given by { see Goldberger and Gamaletsos [37] for details § -

E(TO) = (1 - [90))) ¥ w100+ |2 TT pro"  [19)
=1 il

where, w{01= pi0/ Lo (v, = the subsistence budgel share of the 1" commeodity 1
period 1,
peh= w018 pol Oy ¥(0) = the supermumerary ratio in peried 0,
pTOF il Vp (0} = the price relative for good i, i.c., the ratio of its price in period
T 1o that in period 0. The computations made by inserting the relevant information into
equation [19] resulted in the following:
E(T.0)= 3973 [ 1.6847) + 6027 (1.1516%= 1.583.

I we note the Cost of Living Index provided by the Conventional methed computed
from the Retail Price Index published by the CSA we have a{T)n{0), where mT) and 2i0)
stand, respectively] for General Price Indices for periods T and 0. In our illustration they
are the years 1980 and 1990 First Quarter. Accordingly, w(T)= 522.9 and =(0)= 353.5 as
given in Cuarterly Bulletin [51]. The Conventional Cost of Living Index would thus be
equal to [ 479 Since the “True” Cost of Living index omitted only one commedity group

(medicare) out of the eight commodity group that had been used since 1963 1o compute the
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General Price index, no doubt that the Conventional method understated the Cost of Living

Index. As it is the omission of medicare could not have made m

uch a difference since its

<hare in the 85,4 total weight of the eight commodity group is a mere 1.8 (see Quarterly

Bulletin [51]), and its individual Cost of Living Index alone was in the same neighbourhood

{1.302) as the Conventional Cost of Living Index itself. Rather,

it is interesting, more so

éricouraging to see that the Two MEASUTES of welfare changes came up with a value quite
2ing el

¢lose to each other given the distinct approaches used in their evaluation. This is further

propounced if we note the same Cost of Living Indices given by the 1979 estimated

parameters of the LES and the Conventional Cost of Living Index for the years between

1979 and 1990 First Quarter, They were computed to be, respect

ively, 1.59 and 1.54, and

<o much closer as it could be. Therefore we may be at least rest assured to continue to use

the price serics published by USA with the due reservation

as far as the group of

commodities under consideration are cancerned, A word of caution has to be made howaver

here. The fact that both measures of welfare conveniently left o

ut the rent component of

household expenditure, the above ectimates seversly understate changes in Cost of Living

as a result of rising housing rent. If, however, there were 2 reasonable mean estimate of

rent paid by houscholds in 1980, then the 1ES could incorporate

Cost of Living Index since all budget studies didd repor per per

rent in the caleulation of

son mean expenditure of

households on rent for all commodity groups. Not only house rents, but also the inciusion

of expenditure on children (including school fees, et} improve

parameter estimates and

specially offer a very useful insight inte the formulation of optimal indirect tax structures

a5 is discussed in Ray [60]. From our result above, we could onl

deteriorated the welfare of the [xed-income carning households

v say that Cost of Living

in the concerned periods

o nuch that they would have needed a nominal increase in income of about 60% in 1990

Just Lo Temain as well-off as they had been in 1980 Considering that salaries and wages

rernained unchanged for the large part of these perinds to many houscholds, one conld only

imagine the consequent human misery and plight following the i

nilationary process, As 4

final remark, it might be much mere instructive 1o suppart results of the estimated "true”

Cost of Living Index here by estimating alternative derand systems using the available

budget studics,
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In concluding this sub-section what can be said for the moment is that demand
sysiems generated as such are very useful indicators of welfare changes of househelds two
policy makers, planners, the government and others concerned in the issue. The existence
of poverty alone and its implicit acknowledgement may not suffice in the realm of plan
formulation. Tts mtensity and magnitude have to be established to justify quantitative plan
targets and to determine direction of policy actions. We may cite the concern Indian
Planners showed to the incidence of poverty and its implication for the planning process,
specially with regard 1o the setting of growth objectives (see.e.g.. Perspective Planning
Division [33], and Mahalanobis [497). It need not be argued that at initial stage, economic
srowth worsens the degree of income inequality”, and therefore in a setting of abject
poverty, no serious plan would rather dispense with income distribution matters when fixing
the GNP growth rate, In the preparation of the Ethiopian 10th Year Perspective Plan [52],
there was no an explicit attempt to treat issues of income inegquality at all, Ironically, the
domestic resource required to realize the GNP growth rate stipulated that households would
cover 4 substantial percentage of total domestic saving the manner of whose determination
had never heen studied. In his observation of the growth constraint 1‘u the Ethiopian
economy Esher |33, 32] emphasized the lack of surplus to be mobilized for investiment and
of market for manufacturing poods due to low level of income of households. Tt may be
added here that even the available savings may not be transferred quite casily into
investment the wav the plan assumed, since houscholds saving behaviour is not the same
as the government’s. Tt is therefore essential that concerned government authorities start
in earnest to generatc reliable data for the purpose of studying household consumption
pattern and saving behaviour in order to get a better picture of the growth options open 1o

the country.

3.3, Estimates of Own-and Cross Price Elasticities.

Price responses from LES models may be computed using the relations given in
eguation 17 Accordingly estimates of uncompensated own-and-cross price elasticities
evaluated at sample mean are given in Tables 789, and 10 for the periods under

investigation. 11 is apparent from the Tables that all uncompensated own price elasticities
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are negative in absolute conformity with the utility basis of LES model. In fact the problem
of finding o price response that are consistent with theoretical parametrie restrictions: have
been discussed in Goldeberger and Gamaletsos [37]. Lluch and Powell [48] and many
others( see e.g. Brown and Deaton [10], and Blundell [9]). Therefore, in this regard 1.ES
and ELES medel did not wviolate the theoretical restrictions imposed. IF we look at the
absolute values of estimated own price clasticities we notice the relatively higher magnitude
for the 1973 Addis Ababa budeet stody than for 1979 and 1980, This difference has heen
no doubt because of the varying information used 1o identify the parameters of LES. The
price information utilized for 1979, -and 1980 gave a better resull as is expected from a
seven-group  commodity  classification. That 1s, own price elasticities could be well
understood 1f they are inelastic for a commodity which is highly agpregated for the within
substitution effect has been suppressed by the additive assumption in LES. On the other
hand LES parameters for 1975 budget study were identified using saving information which
has lesser role in measuring price responses than income responses. According to Tables
T84 Faod, Clothing and Housing [tems were  price inclastic in all cases, and Reereation
price elastic. For the rural community the picture is thal only Personal Care andéRecreation

were price elastic, the remaining being price inelastic, and one can expliin the reason easily

{(R]4}
Table 7 Estimate of Uncompensated (dwn-and-cross Price Elasticities
Addis Ababa Budger Study (ELES), 1975
I 2 3 4 3 & 7
I LR 1S -0.02a2 L0261 L0002 00ETE 00174 giRHI
2 1748 183594 -0.0325 (o002 00720 041216 BIREE
3 b4 -0,0208 - TIT 0002 L0595 0.0l BRI
4 0224 =0,0306 00555 -101s2 {LOETS (LIR26S -UOE2]
o] -0.4076 -00388 -0.0757 (0003 17808 L0305 0232
fi -3114 -0 0444 -aTe 00004 01283 = 14500 -0
7 Q1751 00253 11,0326 Q0002 L0722 L0247 -0.8342
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Table & Estimate of Uncompensated Own-and-cross Price Elasticitios
Addid Ababa Budget Stodyv(LES) 1979
[ o k] a | 3 iy 7
mThHi i| SO 11253 1S =LA TIT IR 0 O0E 50 A0d
A5 Ll k040 0,0287 b 2T SRR Q060 =103
! 0247 11220 16122 R R IR =L 200 000820 A1,0070
4 ELG DTlsn a4 ) RFRED 000200 ]300 L
5 [ 3reT Al 5458 -T1.030 S <302 180 T30 N dQnnos
fi A7 TNEG 134340 -0 1o -6 [1R350 0 IERD < RNTEN ST
T =01 4291 S | v At AL TER 3310 | LHEI A0 [HIF RS -1 5134
Tible 9 Fstimate of Uncompomsatod Owas-and-cross Price Elnsticities
Achilis Ahaba Hedger Stody (LES) 1980
I- . 1 4 5 i i)
| I RTRT {07 3eals A5 [ RN S A26E [NRRIHLE. ) TR R
E: 1212 } AR ALHATR 1 kPR b 00nTs B 2ED
3 B LT | 1 (RN RN U (IR R SN OAa07s S0NEAED
1 SR RS (T ENRY -;I.".':'t-l -] 22044 =EhAI o 76 SO
3 -6 2131 (g 103565 O GG SRR HRHE BRI
B 0 ARG AR 7R N o 0 (6 LA (RS
5 N3 o T oudun | oorakd ANk FHERRT il §e2 50
Luble |0 Fstimate of Unenmpensated Owneand-crmss Price Flasticitics
Rl Housebiohl RBudpet Swdy (ELES) 1980
| k. 1 5 fr
| ETAT _'|-:-.:|:_1| 1 (a0 s Gl 740 RITER]
) Mt ek wand | Cineran 0027 (7R 000[5
4 B21a AT [ R EES HEIDE i (IR0
4 1BIEs --!-I 13573 {0 i A1 TS (LRI B HAGAIRE
] -h f.:ﬂ'-‘ll. ] JLGRAT 4121 51) hip1 02 SO 110411 340
& :..',_{-.{-.x:-u PR AL 18K 7o (s oA THAD
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By construction, all cross uncompensated price elasticities under LES and ELES
have to be negative in view of the regularity conditions delineated in section II, This means
that all goods are gross complements, implying income effects completely swamp off
substitution effects. From our empirical estimate we observe that Food, Clothing and
Housing were gross complements in all cases, and Entertainment a gross substitute with all
other commodities, Personal Care expenditure and Transport were gross substitutes to the
rural household, The issue of complementarity and substitutability may not have to be taken
literally, more so in case of an additive preference, as in LES. In fact, we may reflect for
a moment on the intuitive interpretation of our result by observing the fact that goods are
gross complements if substitution in consumption is less important than the purchesing
power implication of a change in price. This is mainly true of goods that are either
independent or complements in consumption. By construction, our estimated demand system
rules out complementarity. Thus, Food, clothing and Housing may be independents in
consumption but complements in income effect because of their relative importance in total
Budget and on the average they are necessities to the individual consumer. The LES also
has a clear implication to the issue of compensated and equivalent variatfon regarding
consumer's surplus discussed in detail in Seade [63] and the distinguishing feature between
Marshallian demand function and compensated demand function as in Hicks [39],

For the empirical application of price responses a recent study by Cragg [19] to
issues of indirect tax reforms pointed out the differences between those obtained through
additive preferences and those from semi-flexible functional forms like the normalized
quadratic expenditure system in terms of their implication to aggregation. We shall
nevertheless draw the reader's attention to the remarkable result of Deaton [22, p. 360] that
says " Provided preferences are weakly separable between goods and leisure, and provided
all consumers have parallel Engel curves for goods in terms of income, then, the differential
commodity taxation is unnecessary given an optimal linear tax. Further, if there exists a
separable group of goods for which the within group Engel curves are linear, then, all
goods within-group should be taxed at the same rate.” While this is a subject that indeed
needs a separate treatment of its own, we may just reflect here on what the linearity of
Engel curves implied by the LES, whose parameters we estimated, might mean to empirical
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issues such as optimal tax rate determination. We have come quite close in supporting
uniform commedity indirect tax rates for all commodity groups in question! 1f some more
generalized systems like the quadratic Expenditure system and translog were estimated
using the already available data sets there might be a broader room for making comparisons
to the direction of reform the Fthiopian indirect tax system should take. One more
constraint, however, that can be anticipated is how to find reliable actual tax rate for the
groups of commodities considered in this study in the absence of published input-output
data for Ethiopia, Nevertheless future investigation in this area is worth a try if at all we
are supposed to know the way various economic variables are linked to each other in our
economy under alternative settings.

Table 11: Percentage Share of Own-Price Elasticities to Expenditure Elasticities
for Addis Ababa Budget Studies

Commodity | 1975 1979 1980

group

1 103 83 34

2 B3 70 2

3 B5 62 64 \
4 EE 60 9

5 78 58 64

6 83 57 59

7 85 58 62

Further more, based on the Homogeneity property of demand systems we may note
from Table 11 the relative importance of own price elasticities in the overall elasticity
measures. Moreover, the importance of Food price increased between 1975 and 1980 in
total expenditure elasticities, being in the order of 18% and 25% to total income elasticity
accentuating further the sensitivity of overall price-clasticity to changes in the price of
Food.

Finally, making use of the Slutsky decomposition we can compute the compensated
price elasticities. Again as can be verified from Appendix C all compensated own price
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elasticities were nepative and compensated cross price clasticitics positive, e, goods were
net substitutes, All budget studies satistied this condition in our empirical estimate. The
issue of symmetry of the Slusky substitution matrs implies unitary price elasticity and thus
equality between marginal budget shares and avernpe budget shares, this can oceur i only
Engel curves pass through the origin, Nevertheless coneavity of the Substitotion matrix iy
satisfied if marginal budger shares sum up to one, and all lie within specified range. In our

case this has been satisticd inoall coses

CONCLUSION

e [TF% amd FLES have been estimated wsing budpget stadics for Addis Ababa and
Rurdl heuseholds for the vears 197519790 1980, and 198081, respectivelv. Paameter
eslimates i b barger extent satsfied the theoretical restrictions inberént i the models, An
impartiant insight was gained from the empimcal results regarding the saving behaviour and
comstmption pattern foe groups of agperegated  commuodities: by uroan s el as rural
households. Particularly. the saving pehaviour dmplicd by ELES for Bthiepan sl
househalds ran aeainst the demman pereepiion ordimanly beld byemest of us: prevalence
uf subststerice consumption: The discussions brought cur nte Hicht the wellare jmplheation
oiwhanges in real tneome through the estimation of the Iriseh Parameter which confirmed

s theoretical edifice

Further more, while in the literature much effort lkve gone mle the fask of
ermpirieally testing parametric restrictions implied by the choice theors, the simplicity ot
the LES does not  require much of 4 convern an this regard. The Hamogeneiy any
Aggresation restrletions are immediate results 0F e model. Uoneavity (hdgative semi-
defimiteness 1 of the Slutsky Substitution Matny 35 guarnnteed 0 marginal budeet shiges
surm up, As-they must under OLS, woounity, Therelire, one cannnt elaim o bhave Tounl
Certpin restrictions satisfied empincally thal are already Built in the model. Howeser,
impuriant resirietions embodied in the wility foncton that generated LES need to be tested

empiricaly, Regarding this. restrittions on marvinil budeet shares have all been sanisficd
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by our estimates; estimated cost of subsistence obeved 1he restrictions implied by the niadel,
As a result, we can say the LES and ELES more or less fitted well into budget studies for

Ethiopia for the period under investigation,

Estimates of own-and-cross price elasticitics gave results that are normally expected
from the models except in some cases, In fact, goods were found to be gross complements
if they were nevessities and gross complements if they were luxuries. OF particular interest
15 the continuum obsérved regarding price responses between urban and rural houscholds

fir selected commaodities, especially in regard 1o gross complementarity.

Finally, the possibility of esumating peneralized svstem like the Chsadratic
Lxpenditure System and the Translog Expenditure Svsiem for available Fthiopian hudget
studies using the Recoverability Theorem discussed in Dybrg [31] is an issue of interest
for luture endeavour, In this regard one may proceed to study the Ethiopian indirect s¥slem
and incidence of poverty due to rising cost of living ameng different income groups using

estimared demand ‘systems: %
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APPENDIX A

Derivation of the Beduced Forms of LES and ELES

The LES demand sysiem may be writlen in stochastic form ¢

Py =, v BiCY, Tpy, ) vy [1]
¥ ST TR
h=1.....H
= | 1

whire, W s for the wial nember of commodines, B oos (or the twotal number of households

and | g5 Tor Ume 1o vears,

Feonematric estimation of the parameters in 1] involves the pooling af cross-section
and time series data, and standard Feasible Generalized Least Soquare methods are applied,
The mon-linearits within the parametars are taken care of following the alporithms
developed by Parks |34] The essential point o mark in [1] is0the singularity of the
Covarnoe: matriy of s dimension s MxN Barlenf6] showed inothe contesd ol the
Rederdam model that dropping any one of the equations solves the singularity. Thus one
cun procesd with the estimation process along these lines: However, when the price
ntormation s lomited toojust a pair, the reduced form lends as well a convendent procedure
to estimaie all parameters of [ 1] through Indirect Least Bguares. In foet; two Engel curves
provide estinuates c:ul'.l:uch periods B, Their intersection uniquely determines the noy, s
i Pollak. and Wales [57: 35000 The reasoming that  there is a oog o one relationship
hetween the number OF equations, number of paramelers fo by estimaled und types of
demand systems run deep int the Recoveralility and Wentification problem distussed in
Dvbringf3 1. Thos we may wrile |1 for cach period and | | respeclively as | where &,
angd e, are stochastic arror terms, respectively for the i commuodity of the B household in

period and 1, The rest of the notations lake the definitions ised i the exi
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a !
{-pll'l xl’:’ﬂ“": 'nl'{-"rl.l N I}IUE _'|r'|-| _iL P-ig.rlx } il ffﬂ
=1

* L
oy = pk v B0 Epgr) i)

2]
Al et
8 =P, ﬁr‘ﬂil:1ptﬂ?i

f TP B I*EIPHJ'I" i

g that, we miy’ rewrite [2] g5 :

h [ A
Pl = B By » ey
{ar’frx:?]' ”n‘ﬁ.:)': = t.’,:'

Fguatwon by equation OLS regression ol [4] on the n-1 commadities wive 2n-2 indépendent

estimates: for cach period. Thelr intersection determines one more unknown o that the fw

equations in [4] can individually and jeintly  determime the estimate of 2n=1 independent

parameters which s the exact number required 1o identify all parameters of the LES. We

iy demonstrate this as follows:

Intersection of two Engel curves 15 given by the relation -

i i

i Yo B ¥

:Elnb'-_=_ ES Bhl e

P o Py My
15]
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sel
LI
Yo M.
Pl =}-I_
Pl’l’.‘l‘ pé.f
50 that,
BBy
FPio Py Loy
iy
I?Jl'.'_i'-"‘ﬁ'.'i‘
..... [6]
Using |3] and |6}, and the following identity at point of intersection:
o 8 o
R A e T
k=1 ksl
%
we have:

L n

EPW"{, = EJ By
A L i
Ep, =50,
bal £=l

..... 7]

that completely  identify all the independent parameters of LES for each peniod.

QED.
The ELES stochastic form 15 given by -

where €, is a stochastic error term for the i, commuodity.

Letting u= ¥ we have i, = l-u. therefore,
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Pl-tl ™ "ljllhrlr1.-I'}|'[z_kzllp£-=ri:::I ! £|

Wl

S= B (Z-Epx) - e
k=1

wherey, =0

8]

M il
Lpx =Lpy cpll-Epy)
=l =1 k=l
(91

Combining [8) and [9] and setting pry, =y and {7 = T i, we Have

PESY B Z B Zee,
k=]

=-(1-p) D yi (1 w)Z e,
k-l
[10]

The reduced form i [10] has n=1 independent equations with 2n independent

paratnieiers to be estimated (0 oysand n=1 b5 and w). By rearcanging [10], it 18 possible to

gstimate In ndependent paramelers wsing # and | as regressands from o ¢ross section

budgel study. Since |10 is exactly identified of we drop one equation and cach  contains

identical explanatory variables the Indircet Least Squares Method is efficient. For details

see Howe [31]
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APPENDPIX B
Funetional Forms of a Few Noted Demand Svstems

I The Linear Expenditure System [LLES]

i o ﬁ:("'zx Bty

3. Bl

k=10

where, x.y and p, are, respectively, quantity demanded of the |, commodity, v is total

| . ;
" commodity; [ ois o4 constant

income of an individual consumer., and price of the |
parameter, interpreted as marginal budget share (= 8(px )}y ; and vjisa constant parametes

interpreted as minimum quantity of the i, commodity necessary for subsistence.

See Goldberger and Gamaletsos |37] for the theorctical properties (H the LIS, and
Huowe [41], and Pollak und Wales [57] for their identifieation in empirical works and Lluch
and Powell [48] for empirical application

2 Indirect Addilog demand Model,

b1

by'p
ﬂlJ.J} "rl

xfpn=—r
F=lam,

The above demand system is generated from an Indirect Utility Function (IUF} ol
the type:
Wb
vipowh EH al=—)
L
=] an

where, a and b, are constant parametersi for the rest of the notations see the definitions
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given above or in the text). The ccunometric procedure to estimate the addilog demand

syslem is discussed in Johnston [42], Varan [70],

3 The Ronerdam Diemand System.

l'Tir""|l { LTIJ:H] Sy hu‘Ek ;Az‘i { |1'I.1’h} % Zt sn‘kﬂ" f‘l"”ipkr:I
LEk=1,....m.

where, Min sl =Inx%, -In %

Minp) =Inp, -lnp .,

_F:‘r“a'.u - pi:r-lxs:{l._

~1 o
PR W o -
thk=1.0m

We= VI.: T, 1.’u

= vk By By

where, { and t-] refer to current and preceding period. respectively; v, E, and T are as

defined in the text, g and b, are constant  parametets.

The theoretical basis and  estimation procedure after the impesition of restrictions
implied by the choice theory for the Roterdam model is discussed in Barten [6]. Lluch
[47]. Barten and Geyskens [R], and Keifer |43],

4. The Translop Reciprocal Indirect Unility Functions,

Drefine: hix,.,. %0 1 vipo. e e, BX)

is o reciprocal of an [UF and g, - py,
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Int(x, ,....,t“}=ag+zl anx,+ ;E. _, by lng Ing,
Where,blfbﬁ.‘é"i o

a;. &, b, are constant parameters; and consumer demand functions are piven by -

q:.llzal i Zr i bj.lmqu

El 4y +Zx- I Z«;-L hﬂmmqm

ikam=1.00m

xiq)=

Vartan observes |70, p, 132] that, " I the b= 0 for uny i and |, then the translog
[unction will not satisty the reguirements: for an indirect wility lunction globally, but may
be reparded a3 approximation to any |UF, The translog function will be homogeneous of
degree | il Ya = |, h=h.and Eh=0 ¥i since the demand equations ar@homogeneous
af degree U in the parameters @, and by, it is necessary to impose mormalization. The moes

corvenient normalization is T ¥ by, =07

3 Almost 1deal Demand Svstem

The model is given by,

prtl e _.“I'-‘-EJ ?JIIGEPJ' : |3|‘]u__g{ %:I

NS
where,

1
logP=a,-y, «logp, "?E_. Y, vilognlogn,

where, o fhand 5 oare the constanl parameters o be estimated under the
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following restrictions implied by the choice theory:

o=l Iy=l. LP=0  (additvity),
b Tt (homogensity),

=T (S}'mmﬂu’}’_}.
P is gensrally taken as an approximation to the general consumer price index,

Details of the properties of this model and their estimation procedures arc given in

Deaton and Muellbaver [27], and Coyte and Landon [18],
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Abebe Shimeles: System of Demand Equations

APPENDIX C

Addis Ababa Household Budper Seudy
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Estimates of Compensated Own-snd-Cross Price Elasticities
Addis Ababn Household Bodget Study
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Motes
1: Eventhough the eriginal werk of Slutsky appeared in French
as early as 1515, it was only in 1936 that it attracted the
acrtantion o©of English speaking world and became a famcus
analytical tool in subseguent works | see for example, Brown and
Deaton. E1D] ).

2imonotonocity refers to  dinvariability of prefersnces to
appropriate transformations; for the proof of the. theorem gee
varian [708].

3. The most impoartanc idencitcies of note are the following: (A11
nobationg below takes the definitions given in the text)

ai 2lPywiPyyll =y, the minimal expenditure to reach utility
VIR ¥ Ls ¥;

Bl v [Bj={P,u)) =, the maximal utility from income a(B,u)

FohiR,0) o= » (Ppe(Poul) o the Bicksian demamd &6 utility
U 15 the game as the Marshallian demand at income e (P, ul .
L]
3] ® Pyl = h(P,viPLyl) , bhe Marshallian demand at incone
Che =zame as Che Hicksian demand at utility « (Pl

ollowing these we have Roy's Identity, and Shephard’s Lemia
ezspectively, given .as:

bl Pyl

; B,
X == . —
i G T e
by

f=1..n

By (B u) =Bl Ul
v B

The proofs for both. of the abaove rezsults 1s given o

Varian[To] .

4: Che derivation of ChesSlutsky Eguation and a very simple proat
of it ig given in Varian [70] . and for intuitive interpretacicn
goe Orean [38], The original sresectalicn i given in Slucsky
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3 above,

(K
I
i
I
L
]
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6. Let the gowariment s problem be statdd ag fol lows:
Maximlea,

gro= vt (o oo T2 N [N -l - SO ol c S, £

_q'l.l'p'.'j*"-'."' Lo }:L:.“: =R j=:| v

18 the SWF of the governmest),

iz ghe 1rd11nct Lax mabe on commodity i,

is &, %, (d=1,...H, the sumof guantiry &f commodity
®: oconsumed By the i, household.

% iz a lump. sum flegecal revenus censtraint. The solutisng
to The above prabiem and its empirical investigation leads o rhe
issie pf takx reform. For the theoretica! exposition ses Dea—an
:/I_; Diamond and McFadden [1874] and for & rYeoent applicatics

Cragg [T91.

W
=i

he demand systems estimated by Asmerom [4, 3] wWersa I the

Cobb-Douglas family which do not have & direct utilzty fur
| pes,e,g., Grsen [3B] 1. Thersfaore, all the regularitiss
sutlinad by the cholce thessy are net exhibited in thess aystems.

8. Ffeor LES &and ELES, " superaumerdry’ ratio is glwven oy,
"Egpﬁ‘-lvnl

1 2P
]

9. Buch a sampling uhit ig rpot bypical of Ethiopaia, rather common
zlzewhore, Fior sxsmpls data emplaoyed by Tarrough ec.al [20] were
geperared o like martar in Lhe contaexy o Japanege hnuseholda.

10.Estimardcn of demand Svstems Tor rural householids hare assufies
tharn  Cheir preduccicn and, donsumption decigicns are made
ingependent of each gther, The prosedupd is fairly juscified on
various grounds | 2.9 Sse Oeatcn and Muellbauer [27]), AR
alecernacive s 3 model chat  ipchrporatss horh  decizions
simultanecusly, seaAlemayetiu [2] for the cheoretical Sxpositicn.
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in all cases; thus OLS egtimates were bLaken. For 1975

the 29 incame groups, the lower 16 income groups war

oY estimation an the grounds that Engel curves tended oo
=

11, Adjustments for pessible heteroscedastic arror berms
i

FLLISE

ar when the gntire cheervaticon was taken. A semi-icg
on, however, did oot do well either.

entage of houssholds below
QHEEthE_Y 34,3, B%. 4, BT, 2,
gba bhudget sets. The =amule si
. srudgdies for 1375, 1379, snd 1980
550, dﬂd 500,

kiiown :v:dence to the :ont:af?
connection an atbempt was made to
high and low Income groups
=ally idsignificant it 18 nog
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