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TilE SOCIOECONOMIC V ARIA:BLES AN~D FOOD 
CONSUMl>TfQ.N EXPJ~·NDI'rUJliE: AN ANALYSIS OF 
TA.l\VAN'S FAl\1ILY INCOME AND 'EX.PENDITURE 
SURVEY DATA lN 1992* 

TbiJ; .rtudy uses the flarten houselwflf .rlz:e ,.Ufocc model as rhe key fimdatfon 
co expl.ore the hedonic priccJ of smple fooc4 meat, flsh.lshell. vegetable, and [rtlit. 
in the cross .. sectJon data. The linar tlpprox:tmculon almost ideal dtrmt.md system 
Incorporating socioecnononuc variables is furthermore employed for estimation. 

Results oft/tis study indtcate that rlre MtJt.rha/li,m awn price elasticitfes and Hicks 
own price elttslic:illes arc m between .0.24 ,,. -0.33 and -0.28- ~0.55, respectively. All 
five food products are gross camp!emenf <.md net substitute. The pt'oposed 
socioeconomic varwbles and lhf! individual [nod item arc also verified to have 
d:ifforent relatonshlp and impactafion. 

Key \Vords: The survey of family income and expenditure. Barten household size 
effect model, Linear appro.xima.tion alrnost ideal demand system. 

I, Introduction 

1. Study Purpose! 
Using cross ... section data for demand analysis. there are at least two merits~ first, is 

to provide a larger sample observed; second, Js tQ include more related explanatory 
variables in the model. However such a problem as the inadequacy ofprice variation 
of product or the, lack of pdce data is frequently encountered (Heien .and PornpelJi, 
1988). The inadequate variation in price would somehow affect the significance of 
estimated parameters; the lack of price data makes it impossible to conduct a research 
on demand system. 

It has been proved as an accep~ble approach that. employ the Barten household 
model. the hedonic price can be estimated in place ofactuul price as ~ proxy to the 
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l~ck ofpricc (Barten 1964; MaJumdar. 1988). Moreover, in the midst ofBanen 
household rnodelt the hypothesis of the household si7.e cftcct model appears acs an 
ideal option because of Jls evident correspondence to reality, 

This . .study is, first, to estimate the hedonic prices of five types. of food in thl! 
household, nod, second~. t<) gauge the dcmnnd fuction by LA/ AIDS (Hn!!ar 
approximation almost ideal demand syster.n) model which comprise$ socioeconomic 
variables, .and then to ctHcul~te .and analyze the estimated result. More specifically, 
this Paper examines the consumption of five types . of food--stapJe food, nt<!Cl~ fish 
and ~hcJHish, vegetable:, and fruit Much of the data relic$. f,lpon the .Survey· of 
Fntnily Income and Expenditure (called r & E survey aficrwards) in 1992 by the 
Directorate..Oeneral of Budget, Accounting and Statistics. Executive Yu~n~ R~o.c., to 
accomplish the two fbi lowing objecfJVes: 

a. To explore the appcoprinteness of the five major foods actual price being 
replaced by the hedonic price that: rc.spcctivc families confront by applying Barten 
household si1..c effect modeL 

b. To estima(e the demand system model of the five major foods by the LAIAIDS 
method which includes socioeconomic variables. 

2. Assutnptfqm 
The following pres\lmptions are grounded in the characteristics of the data~ the 

design of the model, ~nd the empirical necessity, 
a. Some expenses on a smaH portion of products arc left blan~ In I & E survey. 

That particular part has been removed from the whole sample. Originany. the total 
number of the families surveyed is 16A34; however, this p~per takes 15,944 into 
account. Since the sample is large enough, the efficiency is still remained in empirical 
result. 

h. The per caput food supply per ycur is assumed to equate the consumption ofan 
adult equivalent 

c. The adult equivalent in respective famfHes are subject to th~ total .population, 
the hicGlrchical population structure of age/gender difictcnces, and the expendifure on 
individual food. 

Q. In the process ofempiricizing, one is added to the size ofrespective agc:fg~nder 
hierarchy lest the logarithm of zero cannot be converted. By so doing, i~ only atfectS 
intercept value; the e$Jirnated parameters of slope of each v;ariable is remain 
unchanged. 

e. Only estimating the demand .system of five ty~s of food, the utifitY$eparability 
and aggregation as wen as the satisfaction of.the utiHty maximization principle .in the 
two-stage budget allocation arc all met 

II. llat~ten Houscho.ld Si.zc .Effect 1\1.odel 

In Qemand. system analysis, it is necessary .fo. !iUbstitutc the actual price IU:khH~ 
with the hedonic price. One way to do is to use uaverage price im1¢x'~to sub~titu~e(or 

"'::,);~ 
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H (Mcn11;c Jan~; L<in, 1993). This hnpHes that raspcctive fbntiHes (Qr cor1stm1ers) .are 
capabable of getting sumcicnt inHmn~tthm nnd they resemble <me another in terms of 
the variations in their prefcrrence for products (DepJon and M\tellbauer, 1980); 11)is 
presumption) not conformtng to. reahty. is not adopted in this paper. 

l. The 1\lnd~J 
The use ofl3ntten house.hold model is mnirlly in the esthnuth:m pf ad.t1lt ¢quivatent 

The consumption of respecHve tbod by consumers depends vpon their need of 
nutrition( geJlder, age •. ~ndlor even th.e number of their family members. 1:'his is exactly 
wh.nt 13arten household size cflect model is urounded in. 

l3arten household moJel Sttpposes that utility would be changed by \he product 
consumption whtc,h has bctm modli1ed by .spec• fie<! scale flu::tor i.e .. ; 

Where Yt (i'~t ..... n) denotes the adult equivalent of that particular 
household si?..e aner the tth product has beetl weighted 
N~ (k-= l, • •• ,K) represents the population of the kth hierarchy of 
age/gender 

Under budget constramt. the maximization of utHity funcdon can be expressed as 
follows: 

(3) MAX lJ :-;; U(Q~· ..... Q.:) 

(4) S, T. L ltQ• ;;; A.f 

(6) /'/ >:.; p, }', 

M: denotes disposable income 

According to the first)"st~g,e condlfion of the utility maxfm.lzation, the Marsha.Uian 
demand fuclion is derived as follows: 



Using Xi.·~ the ith product expenditure. the f~11gcl relationship ofequation{8}c~ 
bi! rnodificd as fqllows: 

t)ue to the diflbrcnces it~ thcorcdcal hypotheses. duee n1odels in the cstimation,of 
~dull ~quivalent. of Barten hQ~tsehold model have been propos~(!t the general ·~c;,tle 
model •. specific tcaJe model and household size. ~trecf. model~ General scale mpdcl 
~s~nned that dftlcrences in agel gender hierarchy ~;ive rise to different atJo.It.equivalcnt 
but adu}f equivalent do not change because of f<>oo item; .specific scruc model 
suggested that, both age/gender hierarchy and typc.s offo.od have .iml>actation on~4l11t 
equivalent; household size effept model . ass~m1eJ. that. in ad(iitirm. Jo. a$elg!!mier 
hierarchy and types oOffood, adult c.quivaJentis atfec~ed by family size a,s well. 

z. The Setting And Tbe }~snmaHon ofllol!sc.hold·Sizc JUfcd MotlcJ 
As far .as the ith food is conccmed, the .equation listed below shows that ho\lsehold 

size cn~ct does e>;ist 

Under the linear budget constraint if lhe chan_t;c.s of family size and ~g<,!/gender 
hierarchy is ~o incresse expenditure on some foods (dXvdN~>Q) wilt'.dhninish e.x~.nse$ 
on the others (dX.ydX .. <O). Thu$, the equation. ofHnear bud~;et con.straintdenotest 

(ll) l:<dX·IdN~:)=O, and 

(12) l:(d (dX1 I dN~:) l dNA-};; 0 

As a result, hous.,.hofd size effect. proctu<:cs these three situations: 

(13) d~ldN,>O, and [d(dA';IdN,:')IdN,.)<O 

(14) dX1 1 dNt. < 0, and (d(c!X, I d/V.-) ldN~,] < 0 

(J 5) d~'<; I dN11 > o. and (d{dX, ldN~r)l dN"J < 0 

The equation (IS) is called household ~size .cftecf with eoonmnie$ -Qf 59~Je , j.~~, 
when the popuhHion(N~ )of th~ kth a,g¢/gcndcr hierarchy increases, ·th~ -expen~itMre on. 
the ith food will be·rai.sed illarlccercasin~rate. 
' The general eqYf\lhm pf lH>Usebold $ize etT¢ct m94¢l Js ~n exte11sh~ll :f!ot'n .m.e 

SJX!.cifl47-$C~le modeL Based on.tbe hypothesis of specific sc;;:~le mgdeh the eq!Ja~i<m:{9) 
can be re"'writteo ~: 
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(17) y, = Wd,Nt 

\Vhere Y~ is tb.e scale (wcightc<i househo.ld size) for incomet ilrtd is rcplax;ed hythe 
unwc.ight.ed nuni.ly populnhot~ (N). WJ( is the weight of the kth tlg~/gcndcrhicr:,~.rchyJor 
prodQct i. Substilt.H.tng equation 07) into equ~ttion (Hi) gives the following. ~peciflc 
seale model. 

The household ·Size e.ftccts is not included in the specific. sc(ll¢ model, Th~ weight. 
W1k, in equation (17) is then modified as: 

(22) W.11 ;:;: W0
•• + W1iJN 

Substituting equation (22) into eq.uatfon (J 7) gives .the following cxprc~sionfor Y:i~ 

Substit.uting eqllation. {23) into equation (16) giv¢s the general function of the 
household size eJTectmodel. · 

(24) X,~ L: p,, ( N~{A t+ M I NIJ + L M~~[ N•( A''*' Ml N)N] 
t ! 

P11.:: Parameters \Vithot,~t. hoyschohi size efte.c:t 
M(~:; PM~meters with househQid siz~ .~tree~~ I;~gnomj~~ ~fsc~f~, c>ci$t 

f()rproduct 1 whhr~$p~ct to ag~/gemterhiemrclly if~,~~ 

Household $ize effect model is ·~ UPO~>Ilneqr nm~tiPn~ UJmq,f?h ~b,e. :J>JQ&I]ID; ~f 
PROC SYSNLJN SUI~ of SAS. the ,p~r!imeters. ofJhe mo{fel$ an.d ther~:i~Jt qf:.~~ult 
~q~iv~tlents can L"'e figured ovt. 



J, 'l'h.e C.;tlcuhJtiQJI· qf AthiH I~(JlliY~Ieols 
11ir$t·,. to cltoose .the ·klb ~.g~gendcr hierarchy nnd household size 't .·a,'i fhe b~$'ic 

group; wiJh .the: adult equhml<:nt equnt to J, Le., 

The rest of the kth. agwg.cnder hi~mr<:hy a.nd h<mschoJd slz..e n can be shown ~ 
follows: 

lh the eqmHJon (2.8), P11,, ~nd Mibt1' ~re the .parmne.ters without lrou$ehol!J '$iz..e:~ffc<;t 
Md with hous·chold siz.e c.ffcm m rcspecti\'e basic g;:oup or food. PJ~.ri .an~ MJJ.JY'l1r¢·•the 
·parametets whhOU.t hot•schold size ef(C'Cl ustd \\'fth household si?.e effect fn rcsp¢ptiv~ 
r1.on~b.asi.c group of food. 

l, ~f()(.tcl··;t n~ EsUm :~ Ho.11 
AlPS (fllmost. JrJeaJ de.mand system) was firsr made pPbJi~ br .ne~mm Br­

Muellbauer in l980. When. AlDS is pre~ented in the form of the exp¢n<i•tur~·~b~re on 
te$pc$tive food (JP;) and vtJiity is conYerted to th(! fpedon of total e~pen<Jh~re/(M) ~r;i 
pJic~ (,l>) by indirect utility function, AlDS cAn be writt.~n as: 

(29) IV,::; a;+ 'Lr,Jnl~+/~ln(M/P•) 
I 

Afler taking in socioeconomic v~riablc$, A:ll?S model can be exJende<J .as (P<lU~k. 
and \V~Je,s., J98l ): 

(30) 1¥, == c:c; + 2,r9ln lj + /J,:'In( M 1 P')+ l:.A)'; 
I t 

Where a, P. y, p are pt1rame.ters to be esdmatcd 
/~;;;the. pric¢ .oftheJthfoou a rs inalttdeq in J) 
M ~total e~penditure 

(31) lnP•:;; l3JY,l~ .is the Stone Hnear price index 
V/;;;;;the .socioec~mJ>mic va.riable 
a; ;;: (X, + p~<~ •A~> i~ :the .intercept ofsocfoeconomfc v~uiabJe 



\P 
~i{\'.~;", 

Due .to Stone line~tr price index, the obove m~ntio•l(tp de1u~nd model is caU~d 'it$ 
Hucnr .npproxhmnu:m tdmost ideal denHlt.l~ $YSt~m, 'l~he adoption or L.A/Ani>S mlldel 
entails ~he scr1Hiny or· the three tl1Jit)Wint~ Hn~·lJfh)tp<:>lheses: 

(32) aggregation !: a; ;;; l, LIP ;;; O. 2;1~ = 0 t2P, = 0 
t I I ~- 1 

0 3) synunetry ~ ~ '11 

(34) homogeneity z>v = o 
; 

LA/AIDS hJ}s a lot ofadYa11tnses.: is the first .order a,ppro.xJtnf,lti<:m for .~ny d~m~n9 
S)'.$tcm ns well ns stnisflng the consumer .choice a;dom; m~,ctin& . the. t~rf®t 
q$&rcgatfon cond ilion .nmong consumers; th¢ consisumcy bel ween h$ dem~m~ run~liQn 
~n<J r~mily bV<Jt~et data~ the linear characteristics of.Jhe model mak~s it .--~~~~- jp 
~sUm ate and test parnmct~rs in avoiding co.mpllcate~ non~UrHmr c.$UrnaHon; Jbe $.bat~ 
eq.u11tion which is 9erived t.Jnder the f1rst order condition of exp~ndilute minimir.#tt~l~l 
is subject to the prices of nil kinds of food, total expetJdhure, ~nci .spcl~®n<'Jml? 
Yl.lfiabJes; with th~ restriction of .symmeuy PJlQ homogeneity~ llier~ Jtri$C$ Ui~ 
phenome•lon ofseeminsfy unrelated am on~ the residul,\l of the eqwltioos, 

This study adopts ZeUncrs seemingly unrelated resre~:ii<>n •n~tb<Hi (SUR) to 
e~drtl;Ite p~rameters •. which p~ssMs the statistic Cc;tf!.u:es p.s .consistenc::y~ Q$ympt<>tic 
n~mmd ami asytnptoHc etficienc.y. In order not. to be sin~ut~r in . the co~rse .pf 
estimation. .Qne equation is removet,!, Le.. onJy four of tlve share eqttti.tions\ ar¢ 
cnh:tdut~d simultaneously. Csmtinuous socfoe~onomio vnrint>J¢s pre tre~te.<f -~ 
Jog~tiHnn fn the process or empiriciziog. 

z~ The .C~culnHon of I$lasticHy 
,lJa.$CQ on th~· Gst.imAHon result, the M~rshaiHan price eJastichy. exJWnditure 

el~tieity~ ami .Hl~ks price elastipHy .can be worked ~>tJJ, 

(;~} l\'l~f~h~JJi~u Pri~f! El;t$JicHy 
OUter thin~s bein~ equal, ex.q.ept thM the price of one lype of foo4 JJucfYM¢5 

lo/c»~ .fbe raUo ofthe<:fHm~~ in ¢on.surnin~fhat p,anicuJ~r(ood, [~1) AP~ othcrJ~$'.9-f 
t<~® ~rt!lins 19 YnPo.m_nens~ted prJ~~ eJ;!s.ticlty. which have <>Wn+pri~¢ ~lttsfigHy. t~Q,d 
crqss .. pricei eJ~dcity ( !1;1). ln (.Jn}~;s~pric¢ .elti,Sticity ther<s tire ~ross substitt~t~ ®.d ~tos.s 
complement effeGt. 

(35) a,:;( %)-fl·l 
'I 

~~?:f~;~: ;~:~~j·~.;E: ' ~.;·,~ -.~i;;o,. i 1·1 .:'h~ ~'""0~· .. ~. ~ ~,;:.,~;~;:~,·<: :~ :;~~i_:, ;·"t"'. 



(h) trlarshnUh~ttJt;(p!!n(Jlh•r.¢ .JJ;tasHcHy 
Oth~t · Ulings being ~~lurtl, exc.ept ~hnt e~pcn.dltur~ level (m) fluc.ttwte l%,. ;fbc mtfg 

ofca¢h faod consumption will b¢: atreeted; the eq.uadon to measure this is !IS folfows: 
(37) fl!!fl'!t (l~ I t~J~) <1· J 

(,Q) Jll~lis J•.tl~.e J~JnsJicHy 
Jdi(tks pri~¢ (!htstichy J!) the pur~ rea~tkw trJ the ratio or the .~hat)&e: fn corlsumin~ 

e~ch type of' food in respons~. tD l% price tlitClUP-lhm of one Jyp~ of io.oV,· ~r~ins 
to c:mnp¢1Hi~Ued pric~ etastic.hy d~e to the excJusio.u or expendH.ure (![e~J:, H¢r~t 
cross~price c.lttSficit:y has two e(fects: net substltute and net·comJlleut~nr; theequf\tions 
to me~~.s:t.m:~ ~rC:: 

3~ rrh.e M<Jdcl Testi.c.tg 
\Vben symmetry Pond homogeneity constraints are set, a&~res~uJon i~ m~t~t ·tb~ 

same tim~. Thus, th<: e>;amination on :wmmetry :and homogeneity <;on$lmJn~s · ·~~ 
~nollgh ... Whether J & f! d!lhl ~omplies whh . the symmetry and hom<>s~n¢ity in 
LIVAJOS can be tested by the method of \VnJd .. x;l with th¢ null hypothese$ asfqHoW$;· 

(40) llfl : ru t= IP 

(4l) /Jg, l:rv ~ 0 
·, 

J!(JUaticn (40} is used to examine the nuH hyp,>th~.sis ()f symme.try; eqvttnon (4l}is 
employed to exnmin~ the null hyr)olhesis on,om()geneiJy; ~nd .equatton (4~) is JJ$~(,! tp 
e.xamJne bo~h. 

~ (43) 1(,~ ~P,.t{N~(A~+m!JV)J+~M;.;:{N~(Ifr+m!N)Nl+9, k~r~z .... i9 

(44) XM = •Z: PMt[N,(ttJd~mt N)]+ 4;M~~~.fN,(AM+miN.)N},rfi.t 
r . ~ 



{45.) Xr ~ 2: p,,4 NA( A J"'HnlN)} + £ Mnf Nt( A t"'Hnl N)N]+~§r 
' .~ 

(46) Xr r.!l ·4= Pw{ N~( A 1"1 miN J} + •4= Mn[ N{A ''·Nrtl N)N J + ~, 

(,iJ1) Xnt~ 2:Pr~(th{Atll+m1N)}+ LM""H~fN•(A~-ti·M:11N)N}+9'1( 
f . . • 

V;ltiilufcs !)efinilion: 
Xi : The uh Jbod <t~pcndtl.ttr¢, J1t'S, M. F. Vt t;I~. {unit.: NT$) 

CS: :staple food. M m~~m., F tlsh and sh¢Utlsfh V: vegeti~.bt~, r:rR: fru.it 
Nl : UnwcJgiHcd pOJH!hlH.on ofth~ kdl !lg~/gcucJcrhicrnrchy (uniJ: person) 
m : 'fotaJ expendrturc- ()ll ll1e llve types <Jf tbod (.unft NT$) 
N . Household site {uml person) 
P;~; ; lS$timatcd rmtmnetcrs of the Hh food Jtnd the kth ~gc/gemJer h.tcmrchy 

without scale t~eonO!l11t!S tbctms 
,h;1,~ · JZstim!lfCU parumut,ers of thu Hh food and th<t kth flfjelgcmJer hiemr¢hy whh 

scnle economies facwrs 
A.- : SpecHTc pon~rnerers of the llh tbotJ expenditure 
J?.t ; Regression residunJ of the ith food 

(48) 1¥,;;: Ptil ·•· Li'fl Jn P1 .t· fJ.In(m I P') + f?lllrtiNC + P~'~ClTY +p,.,7!(.)J¥N 
I 

1·pl4 fn AOti + p1d.JAIJU + p1.ft NC/l! +P~' A0/?.1 i· p,J.OClY + fJI.,OCA 
+r>·•PiiDP+p,Htif)A1+p,.,Hos ... til. i\#S, M .. r, v, mt 

(49) Wu r.t!p.t" + ;£ iM In H + {h ln(m I P') +p"'Jn INC+ (>JnCtfY +()JnTlJWN 
I 

1·fA,•1n A'(Jb' + pnNADU + fJ.r~NCfl/ + tu-,AO!U 1· p.nOCJV+P,t?OCA 
tp.t~t:~l?DP + p.mUIJM + pw tdiDS ·f· t>.r 

(SO) WP 1;\1 ~7.'i + Z,: i11 Jn g ·f· f~tJn(m I JY) 1· ,t;)~,Jn INC 1· pnC/l'Y + P'JTO WN . 
+pr~loAO!i 1'/)?sNADU +p?r.NC'l11 +tm4CJIU •t•fl~,OCJ1'·+pt"OC4 
+!"'~'~"!tOP + P"' n l!DM ·I· Pr'n liDS + l)t 
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(S l) W" pel~+ 2: fh ln /~+ {J."in(m I P~}~·f"''ln.!NC,i· p:nCrrt + f/iJrJ'l'OWN 
f 

"f'J:»>"' fn ttOH 1, p~~jNt!fJU ·l·t"A~4NClH 1 pntfORI tJ'"f))·~CJCW +f)lt~OCA 
ip;· 1oh/lJP 1 p·.· u/t/')/vf 1 iJI·ulllJl;J + /,)· 

{5~!) wi'U /h'fHd .'ZJH11 fn Pt + f,~\ttfn(ml p~).l, /MidniNC 'f"l:!~'f1{~·n1Y 
I 

+t~%~,TOIJ!J'l i" /J'H•ln ;1(}/$. ·f'f,)'~.,NAl)U -t /(!f~t>~NCffl ·t· !Xrn40NI 
·t·t~'tHOCW ·i J;)n.,OCtf ·•, t~·'8•1J/U1P ,.., /"lrttmltl>M + fltsnHl>ll + Qtt 

Vnrmbl.cs Uefhm.um 
w~ ' Expcnduura $lmre ~,r fho Hh thod» i~s} M .• F,V~ .fTP .. tm{t; %) 
P1 . Pnec ot thu Hh thmtJ i'"~s, M, f~', V, FR (unh: NT~ lkJ~) 
pt srONU prw~ lndcx {unit:%) 
m Tou1l.~~pcndnur~ onlh~ Jive Jypu.s urt,hod r Jhit: N'l!$) 

(usc .the h)HJJ cxpcndHur~ on th~ five tv:--·,,:, or foo<J .... m to rcofnco. dte: mmt 
ttxpcnd.lturp .... M) 

lNC Fumily d1sposnbtc inaome (~nit! NT$) 
err\' (.J'ummy vnriable pf oily l.}f~fl. 
TOWN: Dumm}' vmmble of town on~o 

{ommed vnnoble: P~nmtry 11rea) 
A.<JS : Asc pf th~ JhmUy hcPd (tmit: yenm) 
NAPl • : Number \)f oduUs (over «~e 20) ·in the fnmily (unit: p~m~on) 
NCHf Number <)f children in the tluniry (Hnlt p~nmn) 
AOW : Dummy varhtblc Qfngricultt!ml ftlmily 

{omitted vnriabl~:. no.IMl~ric.trltuml fbmity) 
OCW : P'mnily heJ•d is n wllit\H~oHar 
OCA FamHy hend is. n farmer 

(omm~d varittbfe: Junlify hen« ts n blu¢~c.mffar) 
EOP : FttmHy bend n~q:~iv~d cl~mcJHry sclwql cdwmtlon or lo\vcr 
EOM : F'amHy h~od receiv~d Junior hl,gh cd!Jc_udon 
l!OS : FamHy heod n:qcjved senlor hi;jh ~ducnHou 

(omh.ted YArinbht ~bmHy hctHl rcceive(f <r~Hef~(.} cdm:ruion .orhfgher) 
~J : Regre:s~iml residmtl <lfthe hh food, ti#S, M~ F~ V, F!{ · 
fJg» rt~. /J, p.1, P'~*""'""''pu. J!;\mmeters to be (!slfrnntt;d 

3, nntiq 

rJ'his research reli~s mAinly upon thl} Surv~y nf P'!•mify Jm;mm<~ :m4 J3)q?C!JJ<HHJf(} 
l)n.tn cpndu.cm~d in HW2 by th~ J)irc(l~PnHel':OcncmJ ot' flud!;ctr AccPJJJHftJ~ ,;mq 
Sttuisti9s, I!xc<HHiv4 Ymm, R.O;C, Th~~ tfpftl Qftht!' AYt!ih•ble gonsumr,tion q.Y!l.Jlthy;pf 
th? flvc mojw foo<Js p~r c~pHA come from HJ992 Truwttn 'F~ma UliJAHC~ ftl!!!¢~'' :by 
Cmm~it or Aarhmfluro, fExe~n~tive YuPn, R.O.C. 'rhc ~iWt use4 h; d~~GrH.u:d Jn )hq 
foHowfnG: · 

'. 

· ' · - ' · ,·: .. ~:.};;:.,~,:·, <· r :-~,.·:' •;.)\'),n~~~ .~,:; '~c~,."i'; ,;l, :-,.'~~· ,,, ,J(~c..·r~:/,;, (,·,_~; ,,.t,;:~:t~· ·.~:- ~{1,:,-<·~ i, ::~, ~ >·;·:i, '~ r • ' ,.~ :; 4" ~~-~;}:~}~:·~\:J\~.-:· ,;·:;:~.i'~.;~,':>:.~;;fl,~:~;i~~'~1#,~~~;;~:d~·;~,::~~;~~~~~~~M:..-.·.;··.';·.~.:~~.·j.~~·~~:· ~~~~----------------iiliiililiiiiliiiiiliiiiliiliiiliiilliiiiiiiliiiiillliioiiiiiiilll 



;~., 1'h~ (tllllify~s · htunu~by of uge/~e!Hier is diviU~U into nine ~~roUp$: il~~ 6. An~ 
J>q!uw (prtl~~¢ho<>l age); aac 7,..J2 . (sclHloJ AE~); 06e 1 3~ Hl. {ado1¢Sf;;~nc~); PJ!N go~~ 
(prim~); Qge 4!h91 {}niddl~ uge); n~e 65 ~md ov<,!r (,old n~c). The adoJes!lcnc~t 'Prime~ 
nnd middh~ age nrefurth~r divided nc~oruinf5 10 ~t,;nd~r tli!fcrcnc,e. 

P" ltl 1992 .• the J<Jtttl fnmUy expenditure; ou ·,die fiV~ fYlleS of food )$ 8f~806 ·ft!f:$; 
lh~ re$pecli.ve cxmmdiH1rcs !lre: m~nt l9 ~120 NT~ {2L3So/,~); Jbh mnJ ~heHfish ~~.491 
NT$ {~2~30%); fruit. l5,6J6 NT$ {19;06%); vcgembl~ l4,36G N~P$ (l7l)S%} (Sec 
Tnbfcs r & Z). 

,e;, ln lhc :mmpte, the nvcrug~ thmfly size is 4~ 16 (pcrs~n~)i Jh¢ r~.~pcclive si14 Qf9 
~n:>Mps {lividcd by ug_el~cndtu· h~ ns follows: ng¢ 6 »nd b.<llow; 0.46 {person)~ ll~c 'l~l~: 
0.52 (person); i\ge 13" 19 m~lu: 0.48 (p<trson); ng9 20,.4S nwlc·: 0.61 (p.erson) t1G~ 46~~ 
m~l~= O,iM {p<,wson); ~~e J J.,. J 9 fem{ll~: 0,27 (person);. ~Ge 20~45 ft~mf.ll~: 0.87 (p~rson); 
il~e 4<H>4 f~mnte: OS3 (person); l\ge 65 and over: 0.28 (per5on) {Se~ tr~bl~ J ). 

Tttble l: P.escripHve SmHstics of the: Vnrinblcs In she l3m~u.m Household Sir..c Jlftcct 
M.odel 

:l~ipcnd1ture or} st~ple tood · 
· .Sxpendhurc on .meat 

ExmmuHure on· Hsh nnd shcrt nsh 
· . a.xP,enditure on vciclnbf¢ 
· J!xpenditure on fruit 

' Slt..e of ~ge 6 and bel(nv 
SJte ofn11e 7 ·12 
Size qfn~~ 13.-19 mate 
SJze of~g~ 20 .. 45 ma.Je 
. Si~e of nge 46,.64 mole 
Sir.e .ofPGe LJ .. t9 fenmle 

, SJ~t,!; ofnge Z0~4S fetnnre 
$ih& of ~ge 46~64 female 
· 3!;.e .ofpge 65 ~nd over 

tqtnl ex~ndlture on the. five 
t.Yncs of food 

· A::S: · · · ·· l41J ssJ · 
,'(JI I. 9 ,l20;2 
.. YJ.. l8,4Q7.9 
/fit 14,366.9 
/(:M l5t63o.3 

m 

0.46 
o.sz 
0.28 
CkSJ 
0.34 
0.27 
Ct.81 
0.33 
028 

8L80u.S 

~~·arnifY s.rz,~ N 4, t6 

Unit; NT$ 

a;lBO~B 
l0.59f .8 
10,672,6 
7,'76$.7 

10*928.3 

0.80 
(),11~ 

0.S8 
0.63 
0.48 
Q;,pQ 
Oli~ 
OA7 
0S7 



Tobie 2· Dfssaripnve Btmistic ofth~ Varinble$ in th.e l .• NA::Il~.S Model 
UrdJ: '~11$ N1*$/ln~.'~ 

·vnr.!abJQ · Vndabi~N'ri'm~ . ·· Mc:ah· sJh,jdf\rd'lr>~·Y'iKfl~~h, 
. Exp!'!tldiwre shnn~ of~~lir ·w~, .,, ... I. . -o:rnr ' . o.ocnr ······· 

Gxp.cudHur:e t»hnr.e ofmcut H~, O.Z3 JS o~os:ut 
l!xpo.ndfllJre shnrc ()fflsh and Hlrr 0.2230 Q;Q603 

shellfish 
t~xpenditur~ slmm of vcgcrnble 
r~xpenditut:e shnre of fhllt 

Price of stnpht fi}()d 
Pri~e of! meal 
Price of nsh on.d shciHlsh 
Price of vet~ctubl .. c 
Pri~c {lf fruit 
,.otul c>qlendiltn·e on the nve 

type of rood 

r~a.mil,Y disposable income 
City urea 
T'wm a.rcq 
Age of the family hcnd 
Number ot ndults 
Number of children 
Agrlculwrnf ramtly 
J1rimfJy head is a \Yhite·coUnr 
l"p,mily hond is n fnnner 
Fmnily h~ad as n .el~mcntory 

school g:rnduate or below 
Family heod ns n Junior high 

gmduute 
Fall10y head as u senior hish 

grt~QUnte 

W~t 
Jll,..,l 

P.s· 
Pu 
Pr~ 
p,, 
P1•1t 
m 

INC 
CJTY 
TOWN 
AQU. 
NADU 
NCHf 
AGRI 
OC\V 
OCA 

ll!)P 
ll.OM 

ltDS 

O.l768 0.0526 
0.1901) 0.0862 

2l.2 JOA 
?0.8 33.3 

107.6 S6.J 
30,8 l4A 
43 2 48.s 

81,806.5 38~JSZ.n 

64l.77LQ 398ABOxR 
055 o.so 
o:zg Q;.45 
43.2 }'2.~8 
2.63 1.0~9 
1.53 t.a·r 
0.17 O.!lS 
0.48 QSO 
O.lO o.:w 
0.36 OA8 
.0/47 OA~ 

.O.'t7 QA4 

d. 1'hmut~h l3unen household si~e Mrc9t model, th~ av¢r~.&(} V!d\t~ of Ul~ 
hedonic price of' the nv(! ~yp~s or food in lDQ.2 nrc. st~pl~ tbod ~~;~ N'f$'/k!;!i mcnt 
108 NT$/kg; fi~h nnd &h~llfish l07 o NT$/km V~f.WtAbJe ao.S NT$/~q~;. fmH 43~2 
NT'S/Jq~ (S<::c 'l~;lble 2). 



I • h~; nvcmg~ diSflOSflblo mcoma or tho numry in JQOZ is (ilf i f17J .9 w~~$: (Se,e 
~. l). ln the distribution t>f lh~ fnmihes in thc. smnptci flunHiQs m th~ Qfty ~mmt, 
" ,, fnmilic$ in lhe town 28%t fmmlic~ In the country 17%. 1'hc nvomlle .OS¢ (lFih(} 

tmmJy h!.unl in th~ tmmpl9 ts ff3.2 >'!!.MS. 'rhcre ore 2 43 ndull$ ond J .$3 chHdnm in Jhe 
fbmily :;i~e of 4. l 6 p~rsPns. Agri~uhum! thmHlv~ 9oum J 7% nnd non<s~n~rhmftttm~ 
fhmiJics count 83%. A'l, forth~ f}nmly hqotVs occupnt1on:>1 there qre 48% WhH~~collflrt 
lO% fnnning. ~12% blue .. eoHnr. 'rfn~ ~du~atJQonl boekground or the fnnlfly hcnds 
npponr~ to be 36% rJfthcm ns cJomcmry suhoat amdtmtes~ 27% jnnfor hf~h, ~1% 
~~nim: hftlh, and lO% (SOl lege or higher. 

V, Th~ IemiphrhMrJ Result 

l ~ Unrt(nt lJgus:~JwW Sf7:e nrrce! !\:hHitd 
Tht) eslirnM~d . pnmmeters without fa•nily stzc . effect r.m~t(lrs ~n pass the 

hypoH1eHcnl u~sf. of (h~ signHlonnUy diff*·rent frpme zem (P, .. P~ in tnbl~ 3); however, 
the stutislfcnl stunitl!.mnco or the esummed parmnotcrs with family sir~ cffept fn~tor~ 
(M1 ~M9 in tnble 3) nppe.nrs uncortmn. Those with e:xpenditute sctll~ ccm.tomH:~$ <for 
instance, the sttmle fbod of ng¢ · ~0-.4 5 male~ tvf,.) shovt thm fhe tomUy exn~ndfture 
on st~lpf~ food fncrensus u~ .. th~ s1,:o of that pnrUcuJor ngc/gcnder hi~rMchy· bccpJm~s 
bigJ!er th<:msh the inert?nsmg puce Is geUh1g slower nnd slower, lloscd on the Qst'flrmtcct 
result, Ami through ()•l:,,ufons 4J ... 47, this SH~qy CillcmlntOS ndnft C(]UfVnfCnt$ fn 
corrc~pondence lo (Hffi:mmt nunily s.tzes under rl.lspc~Hve types of food nnd ngcl~~n~¢r 
hiemrchy (Soct Tnbfes 4~l to 4 .. 5) As n rc.suft, thro~t~h fh~ Ptt.e:te~md¢r strn~mm~! :h.!i 
oduH cquiw~lents which correspond wifh the tlve types. or food or the nnnfly can be 
figured out 'l'hcnt by muhiplying the nnmmHy nvniJabJe consumption p~r c~tnfta fn 
T;Jiwrm .Food J3nhmce Sheet with Adnh equivulems. the consumption qlmMfty ofth~ 
llw~ types af tbod by ro:spcctivc fmntlies is derived¥ nnd then. by dividinB the t;,n1Hy 
cx:pendiH.J.re 9n rcspec.tiv!l fnods in the survey or l & ! wid) oonsumpth:m qu~nHty, W¢ 

cnn ~et hedonic· prfcc. The nv¢m.ge value or tl1c ltedonfoprice of te$pc~Hve fpod$ thAt 
the $ampfu th1nHJcs hnve fs listed on 'rnble 2. 

·~~ J..,A/AlOS "'fodcJ 
~nlc ~omvurison of \Vold,x:~ Qnhmlmed vnlue$ ond ~heir· qorrest>on~cot 9ritJq~J 

vqfue;, fn~ictiHng HuH .thQ pondfHon.~ of $Ymmetry, horrtPJZCn<,1hy, "'s \\icH ;:!S ~ymmet.ry 
umJ homogeneity nre nil sisnWcmH m J 0% Jt,wcl, HlQ appmpriotfon of th~ I~AlAtPS 
model in this study is $upportca ('rttble.'> s rmd 6). 

!3 



Table J• Thel!stimated Result of Barten Household Size FlfectModcl ,.;, 

Variable Sttlpfe 
Food 

Intercept 9612.8 
(24.9)• 

Estimated pcrameter 
(not including household 
~i2e effect) 
Age G and below p, 0.117 

(34.5) 
Age 7-12 J12 o~ us 

{33,7) 
Age J3-l9 male p) 0.)36 

(25.2) 
Age2045 male />4 0,129 

(38..9) 
Age 46~64 male Ps 0Jl3 

(28,.7) 
Age 13-19 female p6 0.117 

(23.8) 
Age 20-45 female p, 0.120 

(37.6/ 
Age 48-64 female P, 0.}09 

(28") 
Ag~ 65 and ever P<J 0.109 

(41.8) 
Estimated pcr.ameter 
(including household 
size em~el) 
Age 6 and below M1 0.0001 

(0.1)+ 
Ag~?-12 M2 ..{),0004 

( .. Q,Q7)+ 
Age 13-19 male MJ -,0.004 

(-3.6) 
Age 20-.45 male M, -0.002 

{-3.9) 
Age 46-64 male M) 0,001 

{0.9)+ 
Age JJ .. J9 female M6 0.00005 

(0.05)+ 
Age 20·45 female A11 ..0,001 

(-1.6)+ 
Age 4 8 .. 64 female Me 0.001 

Age 65 and over M9 
( l.S)+ 

0.001 
(l.~)+ 

4': the figure in tl!e bracket is t value. 
+: not signHi.cant at 5% leveL 

Meat P'fsh aJ1d Vegetable Shellfish 
~245.6 5783.7 1619.8 
(-2.1) (98;7) (9~8} 

0.242 0.25'3 0.158 
(2.8 •. 6) (26.5) (23.6) 
0.250 0.249 0.150 
(28.5) (25.3) (21.7) 
().249 0.205 O.U9 
(18.3) {13.6) (10.9) 
0~209 0.239 0.147 
(28.2) (29.1) (24.6.) 
0.206 0,252 0.188 
(20.4} (22.9) (23.1) 
0.225 0.249 0.168 
(l7A) (17,4) (1.6.3) 
0.209 0.255 0.167 
(27.2) (30.4) (26~9) 
0.241 0.286 0.175 
(24.7) (27.1) (22 .• 3) 
0.215 0.279 0.194 
(35.4) (41.9) (34.1) 

..(}.001 0.004 -0.0(}03 
{·0.8)+ (2.0) (..(} .. 3)+ 

-0;002 0.002 0,002 
(·1.2)+ (0.9)+ (1.3)+ 

.().002 0.012 0.008 
(·0.8)+ (4.0) (3.8) 
0.005 0,.003 0;0()3 
(3.J} (1.6.)+ (2.2) 

0.007 0.()()3 -0~006 
(2.9) (0.9)+ (-3.2) 

0.003 0~001 -0.002 
(J .4)+ (OA)+ (0.9)+ 

0.006 .o.oot -0.000.6 
(J.Q) (-0.3)+ (p.s>+ 

·0.002 ..0;005 ·OJ)008 
(·0;8)+ (·I ~9) (.:0.2)+ 
0.007 -'0.004 -0~00$ 
(4.$) (·2 •. 1) (+4.2) 

14 

Fruit 

.:.3089~5. 
(-19.3) 

0.230 
(18,.8) 
0.233 
08<4) 
0.29() 
(14.9) 
o~276 
(26.2) 
0.~42 
(16.9) 
0,242 
(l3.J) 
0.249 
(22.8) 
Q.l9l 
(13,8) 
(>,203 
(23~2) 

..0.002 
(..Q~8)+ 

-Q.OOl 
(.:Q.6~ 

..0.014 
<~JA> 

-O<o008 
(~3;~) 
.:0~004 
{-L~)+ 

..(},0()3 
(-0;8)+ 

..0.004 
<~t.6)+ 
0.007 
(J.9) 

o;()QO~ 
.cojrr 

,'•,'··,·"·{:,-:1:'· 



Table 4~1: The Adult.Hquivnlcnt of Staple p:oodt>f'Resp~ctive Age/Gender Hierarchy 
in l)itTcrerH Household Size 

S.:zeo1 a1~c6aml ... 7 12 age JJ .. r9 age2045 asc46M ~tge l~h-t9 age2Q-45 il$~46-44 ~ge6S~¢ 
r.·m\Hv below ~se * male male mate female . female female over · 

I 0:97 0.97 l 09 LOS 094 0.97 0:9a 09l o;?J 
2 097 0.97 L06 L03 0.9S 0.97 0.98 0 .. 92 0.92 
3 o.97 o n 1.02 t.ot o.96 o.97 oin o .. n o.93 
4 oJn o.96 o.99 roo o 97 o.97 o~96 o.9J 0;93 
s Q.97 0.96 0.96 0.98 0 .. 98 0.97 0.95 0.94 (l94 

L.-.;...;.6--~._..;o.;.;;..9.;..7 ..,.;.J..-o~·.;...96--J......,_o;..;9..:;.3--'-o..:;.9..,..7__._,_o..:;..9.;..s _..._o...;..9.;..7--L_o.:.....9_4_....__..o:95 ., ... 0;95 

T~bJe 4-2; 1'he Adult Equiv~\len.t of Meat of Respective Age/Gender Hierarchy in 
Different Household Size .. 

.Sir.eof age6aod 
age 7·12 

age J) .. J9 age 20-45 ag<;4.6·64 age 13·19 ilSe 20-45 age'4G~4 ageGSane 
familY below malt;l. male male female fern<~le rematl} over. 

1 l.OS l.OS I 08 093 0 93 LOQ 0.9~ L04 0,97 
2 LOS JOI) J OS 0 9J 09.l tOO 094 L()4 0.97 
3 1.04 107 106 0 98 0.99 l 02 0.99 1 •. 03 1~03 

4 L04 Ul6 f.OS t.oo 1.02 L03 1.02 1.02 L® 
5 l.OJ 1.05 104 1.02 LOS I OS 1.04 LOJ 1,09 
6 L03 I 04 I OJ 1.04 1.0.8 l,Q6 1.07 LOO 1.12 

Table 4-3: The Adult Equivalent of Fish and Shellfish of Respective AGe/Gender 
n· 1 · o · m H l ld s · · terarc 1)' 1.0 · • 1 (Jrcnt · .. ou.se.to lZC: 

Size of as~6aod age 7 ... 12 
ag~ lJ;.J.9 llge20-45 age 46·64 age 13-19 age20-45 age46-Q4 age.6S ane 

family b,elow mal¢ m~le m.ale female (cmale female. over 
1 1.02 LOO 086 0.9tj 102 1.00 U)l l.l2 1.10 
2 1.02 l.OO o.B6 096 ) 02 LOO I 01 1.12 1.10 
3 L06 1.02 0.92 0.99 104 l.OO 1.00 1.08 L06 
4 1.07 1.02 lOt I J)() lOS LOI 1.00 L06 l..OS 
5 1.09 1.03 1.06 1.01 106 J.Ol LOO 1.04 l.OJ 
6 l.l.O I 04 LlO I 02 1.08 ).()2 0.9~ 1.02 1.02 

Tabl~ 4-4; Th~ Adult Equivalent .of Vegetable of Respective Age/Gender Hierarchy 
in Different Household Size 

.$i~9{ age6a.nd a e? 12 age Jl.-19 age204S i\ge46-64 a$~ t~·l9 i\g¢20-45 age4<i-'6'4 ~~e·65ane 
· fami!Y below · 8 .. mat~ male. male female. · female female ,over 

1 0.99 0:9(> Q.S() 0 .. 94 LH 1..04 t,O$ UO i.J9 
2 0.99 0:96 0.80 0.94 U4 1.04 ,.OS UO 1.1.9 
3 0;99 0.98 0.90 0.98 107 l.02 UH L09 1.~3 
4 0.99 0.99 0.9.$ 1.00 I 0) LOI L04 L08 ).09 
5 ., 0,98 l.QJ I OQ 1.02 0 99 0.99 LOl l.0.8 !,~ 
6 0,98 1.0.2 LP2 104 0,96 Q.9S J;Ol 1,07 t;oj 

JS 

.. .. . ... ····.·; ';.t~~.~ 

..• , .• ,;,.,> .... ~~··''''''·' .,., .. ,,,:: ~ •• ,;,..: •• ,;: .. ,,:.•:i.•:;,;.:.:•c·,.r:l'·• " .. ""·"·.p.;:;y,!;;;::.::.:~···· .Li\;:,:;..:,\b·;"'·:s.:,:~.:~~a;;ii,,,~;) .,.i.v;,;,;; .,·S ... ;,}:J:')~\·~i 



T~tl.>le 4 .. 5; 'rhc Athilt J!quivnlcnt of Fruit of HcspcpHvc AgrJGcmJcr J'Jierarc)ly ·in 
Oiln,m;mt Hc>usehold Si1.c · 

Sit_¢. of ~$e6;md a •et.tt 3f!¢ J),.n,> ag~.2().-tS ~g~4().~()<1 'liCe l3~"t.9 ~g~20~$ aseA~ .~se§faile 
jp~ bt:IPW ~- male ._m!l~ .. nl.l!J~ )~m11lr.: . fcm~tle female • ~~ 

I (H>.) O.<l5 Ul I JO 0.~)8 0J)8 LOO o.aJ !,);~J 
2 o<>:s !J <JS f 01 f 01 o ou o 98 o.09 o.s4 o;s4 
3 0 9:! 0 94 I 0:~ t Ol O.O•t ();95 () 91 -P;.B1 0~$4 
4 o.?l o.94 o 96 1 oo 0:93 o.:?4 o.~s o,!IQ Q;84 
s 090 0.93 o90 098 o.9l <t?l o,94 o.9:t OiM 
6 0;80 0 .. 93 OJ$4 0 9) 0.$9 0;9.2 0;9Z o .. ?S 0;$4 

Table 5.:. The Sl~tisticnl 'Testing of lh>mogcneity and Symmetry Coridid9n in 
LNAJI')S Mpdel 

Item \VAt.D·)(' 

li 
-------------------~~------~--~~--~~~--~--~~~~~· 
Symmetry 

Homogeneity 

.Symmetry and t·fmnogeneity 

5.78 

3.04 

2.66 

5.18 

6.92 

2.66 

4 

6 

lO 
Note: I is the calcuhttcd WAL£) .. X1 c>lthc expeudHI,Jre ~hare equati(msAO W$ W.~ot. W.~!~· 

and W~t. · 
ll is dtc Cttlc,ul(tted WALl)--X1 or the expenditure share equations in w.~,. Wp; 
Wv; W,, 
x~().OQ~n!;"i9.49 x:().tf!o(6Pl2$9 X100S(t<l)'=i 8,3 f. 

a. ftJco.oomic Vart:~btcs 
'fhe e$limnt~d result of the modeJ (See Tabf.e 6) shows ·that the ·cstfmat¢d. 

p~ametcrs ofc.conomic vadnbles nrc accepted wi!b stati$tic~l ~Jgolficnnce·ex~J)tlJ};lt 
a change in the total <;>ipenditure on the flve types of food docs not ~ffe~tJ,lj~ 
expendhure share of fish ancl shellfish .. M;trshaHfan own prfce elasticity for ;the:fjye 
fQOcJs i:i disclosed ·;iS st~pl.e food --0.2397~ me~n •0.3~S6t .fi$h .. ~nd .~»cUfisb .~.@987, 
vet;etnble ..0.2769~ fruit ..0,2626(Sce Table 7). As tor Hicks own pric;:e.:eJt\Sti~ity~·tb~ 
$taple food is e$dmatcq ~ -0.2804. metit n.s -.0.,3459, Hsh and shcllfi$Jl a~ ..0,~402, 
vcl}chtble ~s ~05538t and fruit and .. o.so22. 



l'able 6: 'l'h~ l!stim:Hcd Result orthe LAIAIL)S t\1odcl 

Item 

lnl~ll( 

Economic ~·ali~ble.s: 

l'Tke9ftt;~ple (,xxt 

rme or tne;lt 

Pri~;e o( CiJh AIJ4 shcUM.t 

Pri~.c. of V~gttable 

rnce•Qftruji 

T ~tal·. e:,;pqlditllfe or U\C 
trJle$offood 

Fan#b~ <li.stxullblc. in ~me 

Sod~OI)Oin~Q v:uia!>lcs 

Cit)• area 

TOI.\11 area 

(01UiUe.dn.riabJe· rur;~l an:•) 
A£c.uCf&Ulily head 

Siu: of eduJ1s 

Sile c;>(ehlldrcn 

Agr\~ltur:~l lautll)' 

(Oruittca ~·~able: 
OOI'I•agr'kwluraJ.(:uml)) 

F~ty. ~ad is a ~\hite;<:olhu 

'f)mll)• head IS a faro)CI 

(Omi"~ ~·ari~ble; 
f1Jl'l1ly.ll!ead if.a bluj:-<:ollar) 

FamjJybl;~d ~h~ 
#c:rnentll)' JehOQI 
~~atl011 or lower 

· F,\li\ily head f'!:(drc:d junior 
h;gh c::docaliQ!'I 

F~lyhcad.rccci\·ed .stnior 
~igh~~ahon 

(OJUiltc:d ~·ariabJe: 
f~lyl~~d ~hcd college 
c:d\l¢alionnnd blgl~) 

lhp¢11dilure 
Sb:i(i;:p( 

S:tl!Piert'lt)i) 
(t2~3 . 
{33.(>)• 

!•s OJJ. 
('t7S.~) 

Pu ..().040 
(·190~5) 

/'f· ·0;038 

p., 
(.187.7) 

·0.018 

rr~ 
(•l.l7Q) 

.(lO;ll 
(-\4$.8) 

m QOO') 
(lL1) 

lNC 0002 
(6 .. (1) 

c1n' 0,002 
(6.~) 

1'0WN o.{)():t 
(7 .. 6) 

.AGti -0.0/,)4 
(·$J}) 

NADU .{),QH 

NCIH 
H6A) 
·tl004 
<~7.6) 

AQRI -0;000.1 
(·O,l)t 

ocw 0{}()2 
(U) 

OCA 0,()93 
(6J)) 

EPP O.()QJ 
(4.6) 

EDM 0;®3 
($.~) 

e:os 0.002 
(4 .~.) 

Npte: Systcrn R},~.933 .• 
•: ih~ fig!Jre in the brack.et is l value. 
+: no~ signH1cru1t at S% leveL 

n,~,>CMititr~ J4pc.l)dittu:Q 
Sh;a'~ 9rr;~h SharcofM~l 
andSel.llish 

()J),SJ (}()'17 
(9.~) (13.:3) 

•Q;(M() .q;.OJ8 
(•l90i~) {·l~7;7) 

0.159 ~OJHS 
($00;7) (.l&?,S) 
•0.04.S OJSG 

( .. 139.~) (~lOA) 
.()Oj(l ·0,036 

( .. I~?:S) (•l<!Z .. ()) 
.().()39 ..r().Ol8 

(·ll'lJ) (·190.3) 
0,014 -0:00{)1 
(2:2.?) (.O,t)t 
.()001 .. oooJ 
(·3.?) (-10.8) 

.o .. OOI -O:C:Kll 
(~1.4)1' (•3.$) 
0.091 .(1c(XlS 
()J)) (.'2.1) 

0.00) 0007 
(7.4) (1$.0) 

·0.0® ttQQ.( 
(.J.2)t- (~·~) 

O.OC»J OJ)OQI 
o.t).t (Q.2)t 

•O.OOJ ~.!)!JI 
{·l.CI) (•3.3) 

.Q.()()J ·Ooot 
(•2,)) (•2J) 
.();~I .;0.001 
(-3,{)) (4,7) 

.Q,9()9<)3 -O,PQJ 
(.0.1)+ (·~.8) 

0.000009 .. (tQ02 
(0.()2)+- (~.S,Q) 
o .. Q<>O,l .0.001 

(0,9)+ <~Z.'2) 

17 

uij~inlilwt; .... 
Sh:u!:'pt .~pcayjj'~··· ' 

Vegetillile Sh~c 9(f~{t; 

0/l.SO Q~H 
(44;0) 07.i) 

.Q;!l2- ,g;Qjl 
(,-1)7,0) ("t4S~f) 

.:om.G -9.()3.? 
(~J.,S?;I) (~~1?.;1) 
.:0~036 ;;o;p)l 

.(+1.~2;{1) 
!>.n& 

<~t?M> 
;.()~()21 

(U79} (:-lHi'1J 
.• (1,028 Oi.ll6 

(·l4f7) (37):6) 
OM2 •0.0.2' 
(M) H7+.l> 

..0004 o;QO,s 
{"ll6) (H.$) 

.-Q,OQI .0,9(>$ 
(,.., •• }+· (•7t~) 
O;Q()l -().()().4 
{1;6)t (-6.1) 

().Qil ..0.011 
(~.2) (~2();~) 
..0.002 Q,f}IJ 
(.2J)) (?~~> 

.:0,0()6 0;()99 
(4~.fi) (}l~6) 

0,()(12 o;oo• 
(3.$) (1;.1)+ 

-():(}01 (t0002 
(•2,4) (().~)+-

4),001 0.()()03 
(.!Z,O) (9;4)+-

-O,Q!JJ ().~1 
(•l.$) (Ll)t 

O.()()Q! ,;(};()01 
(Q.~).f. (•J.,;Dt 

0 .. ®03 ~.oo~ 
(0.~)+ (~~;§.) 



The tbct ihnt MarshtdH~n cms$"priee ~l~slieilie.:> are nlt minus n~d nt~f<s ~r9S$"' 
price t}J~stfohy . are un plus exptntns the relaUo$hip of. gn)ss .compfemenr An~ m~t 
substhutc. ln other words, expenditure ~fli:ct ;is Jar~cr than s~1bsdtute: efH~ct Fig~r~ ,l 
shows the relationship oreros$ ~omptement and net sub.sHtutc; tor .cxampl~~ ~wh~n the 
price of stnple food .is rafsc<l fro.m v: to 1~1 , th¢ ·coo.sttmpdon of meat decreel$es:frorn a 
to c. ln fact, $Ub$J.&tutc cni!ct. js from t\ to b; WlH!Illbc pne~ of~ staph~ Joml.fs ··goJog 
qpward. the gonsumptiun of the Jn¢tH is h1gher. But, Whl!n O.(ber ¢0n~:fitions tem~in 
unchanged, th exp.enditur~ efJect.ofthe ·purchasln!} power deere~$~ c~vsed by th~''Prke 
fncreasc is from b to c. That'is to say, the decrensing nmQI.lnt (bc)<>fm~+lt c;onsumpti9n 
(museu by expenditure effect i~ Jnrget t.han the increasing amount (ab) ofs~bi?titut~ 
enect. 

Table 7; fvfnrshollino Price l!lasdcfty ami Expendhure ElastiC'hY 
Fish and 

Item Stnple Food Meat Shellfish Ve~etable fruit 

Price of staple food ..0.2367 .. o.tS37 

Price of meat -0.2157 ,.Q.3256 

~rice{.}ffish and sheHfish ..0.2235 ... o.2ooo 
Price of vegetable ,.QJ669 .. Q,I{)$1 

Price of fruit ;oQ.J8S2 ~0.1801 

T~tal expenditure of five l.0480 1 .. 0605 
types offoou 

~ruble 8: Hicks Price Elasticity 

Item St;.~ple Food Meat 

Price of$Iaplefoo(l -0.2804 

Priceofmeut 0.0299 ,.Q.;!4S9 

'Price or fish and shellfish 0~0454 ().1364 

'Price ofveget~l>Je Q.l040 O.l266 

~Pti~<! affrt1it 0.0763 O.lJS2. 

..0.1700 

.o, 1998 

-0.2987 

..O.l6~5 

,.QJ686 

0.9996 

F.!shMd 
Shellfish 

,.(),3402 

0.0805 

Q,Jl$2 

.;0.1619 

.0.2050 

.,();2078 

..0.2769 

-0.1601 

1.0124 

Vegetable 

-0,5538 

o .. l6$$ 
·: 

.o0il4l5 

-0.1749. 

,0.1684' 

..Q,JZ4l 

-Q.26J6. 

0~8706 . 

Fn.ttt 

Jli5022,c 



Figure L Oross Complement and Net SUb$tilute 

a. So~ioc~OJH)mfc v:-riablc.~ 
(i) The,·t3xpenditprc. Sh~rc on S.t~pl~ Food: 
F~rniHes in city and town tl.tC~$ spend .. more on sta,plc food than .thO$c.in .. atea.s~. Th~ 

c)l:pem:Uture share on staple food lessens as (he fiunily he.a9 .i$ ~cUing ot<i¢r ~nd: fu~ 
n\lmbcr of ;tduhs find children becomes IArgc.r. Pam nics whpse he1:1d~ a,re agricultJ.Jt;JJ 
and whfhe,eolJa.r workers spend more on staple food than those with blpe<QU;ir bc~d$~ 
F;lllliUes \vh.ose hea~s are college graduates or higher spend lcS$ on staph~ food thtm 
\he rest oft he familic$. 

(if) The Expenditure Sh~re on MeAt 
111e expenditure share of families in towns is more than lhose in the .mml ;l.f'c:L 

Th.ere is no clear distmction between tho$e in citie.s and in the roral area. The ~ge·<>f 
the family head and the f.amHy expenditure :S~~rc on me.at· isin dir~ct pr<>portio~··t() 
(!ach other. The number Qf:Idultsandchildrcn ~swell a$ the famiJy he?d'~ edu~~tional 
bl1ckgr()und h~ve nothing to d9 with the f;}miJy expendhurc shnre on meat, 
Agricultural famHi.e$ ~pe.nd less on mca.tshare than non .. agricultural families, Famfli~ 
w.hose heads ;1re bloe .. collar spend more .on meat than those whh white;;co1Jiit·hea4$ 
and farmer heads. 

(iii) The Expenditure Sharc on P'ish and >Shellfish 
The c~penditure sht1re in chy an~l,town Mc~s is less than in.rural a.reas. 'ml~ ~&e·pf 

the family head and the nt1mber of adul~s an~ in di!'ectproportion J9 Jb~ fam(Jy 
expenditure. share on fish ~nd .$heHfi~h. The number of chil~r<m in4h!!f~Hy h.~ n~ 
c9nn~cdon whh the expendhPre $h~re. AgricuhJJmJ fami.lies spend lc.ss pq,;ii~h :.~p~: 
shell fish than nOJNlgdcultunll. families: Families who~e hea(.is ar~ wbii~~QU~ 
workers t1nd .t:1nners .sp.end le.ss than Jho.se with blue.;coUar family be.a~.$. A;s.for.tb¢ 
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rcJAtlon of the H1miJy hendts cduc~lionnJ bMk{1round to the c,xpcndiHJre. we s¢e lh~ 
9XpcnditJ;Jrc of tlumhes whose l~tmd$ received college ~\luc~tfon or hiuhcr fs~ in tum, 
higflet· thnn ramfhes whose hea9s rcccivfn~ high school educsul(.m ~nd famiJJe$ who~<} 
he;tds receiving ~lcmentary educntion or Jower. 

(iv) Th.e Expcndnurc StHm; Qll Ye~et:tble 
ln tetms of c);pendirurc ·share Qll vc~e.tubJe, Jh¢re i$ no clear ~fistinction afl}Oil~ 

different ~reps, 'l'he ngc of the fhmHy hcQQ is in direct prtmonion. to the expen~it{Jre 
sbnrc on vc~etablc. how.cv.er~ l.he number of ~dults Plld children i$ in inverse 
proportion w the expcdil.ure portion en ve,;etttbfc. Tin~ cxpcnditpre 9f :J~rfct1Jt1Jr::J.l 
t:"UnJiics on vc~etnbJe· ·is more thM thilt of norHtGriCtthuml fatniHcs. H11miHes wb~se 
b~p.ds nrc bJue .. colhH spend mor~ ,pn YC~<!Hlble thnn those wh0$4 .hefids t.lre whHe~<>llw 
workc.rs and f~irm~rs, FmniHe,s wlmse hertds nre cJemcntnry graduates Qr belo~ $~nq 
less on vegctablf! than those whose heads received college cducation or hi&hl!r. Bm 
Jhcre is rlo clear dtslinc.tion .Qf tilt: cxpenoHvre ,on vegetAble among families Whose 
h<!rid$. reeewcd junior high .• senior blglumd college cduc.ation. 

(v) ThB E>:p.e.ndih.Jrc Shaf'e on Pn.t.it 
1'he expediw.re o.n fruit in rural llrt!as is more lh!lnthose in city and town,wcM. The 

age of the f~miJy head is in HWersl! pn,>pordon to th.e fpmily expenditure. share orrfndt. 
The number of adults and children and the e~pendfture on fn.ti~ is in dir~Ji<m 
proportion. There is no qifferencQ. 'between a~riculturoJ an.(! non,.a~ricultural {amiUcS"·in 
th.is pnrdpu.lar expenditure share~ The o~pupatioo .. of th~ f~mity hc~d h;l.S, nPthins.rto d.9 
with t.hc frnit exncnditurr; :ihnre, As for Jhe rclflti<>n of .lhe family h4!act's educilli9n;U 
backGround to the expenditure, we $Ce no evidem dfsthHnion .~twcn<!. (;,imilic~ Wh9Se 
heads received hiuh SPhool cducttHon <>r lower f!nd fhmllics Who$c hcilds te~lvcc:l 
conese cducnJion or higher. 

Vt ConcJusion 

This sfu(fy, basc~f on Ottt1en houscbPfd sit~ effect moo¢1~ ~timatc~ the ,fl~wti~ 
price in pla<;c of the ~ctual price .of the fqmify'~· five maJor food$ ~s .a proxr. The 
C91PP!:lrison ltCtwcen hc~<>nf9 price an~ acnml :price as well;~ the:cstima(~,r~~\JI~<~f 
L:NAlOS empiricAl m()(jel wen ~emon.$frate the ~endemic iin4 pmgmt~dc Y;I~Yc 9Nh.e 
,methodoloGY .employed he.rc. . -

MarshniHrm own pd9e cl~dcity of the five mqJor food$ nm~~s '(r.9m. e0,~~§1 JQ 
'"0~32'56, Hi~*s own pri~c eh{stlcity mng~$ from ~ •. :2804 to ~OSS:J8, OoUl, ci~Jiglty 
figures are not. qonsid¢rcQ .big~ As fppd ,~upply _gJwn.~~~. ·the proaJJ~!!f$!,lf1Jl~$ Js':~~Hy 
!l.ffectcd by tJOStftblc .price, The ~mssrpdc~ cl~$dctw .of .tfl~· ~:itlmPt<.!<l r~s~U indfg!lt~~ 
Jh~· relAtionship betWeen th~, live lyp¢s Qf t99f :~ ~~~m.~~ ~Om,Plcm~nt ,~~~ '.O~t 
t>l1b$dtute'' prove$ ~hat cx.p~n~fturc cff~.t:f t$ll1nwr limn $ubsli.H-!te ·<:ffe~l· ~n~ the n~t 
s~b:Uitutc ~t.rr!QOJl foods .i$ not con~fdercd bi~. · 

~I;his 1uudy JHiopJs thl.! dtlla of Hf .~· Jl" $UfVQ)', Whf9h .. ppss~~~t!s 'ihc .$J~JJ~Ji:9 
41dv~ntt)g~s .of' (1. Jpr~e .SPmple. beer~ us¢ (lfhs extensive. dPta. obs~;.rvc~~ 111~m; J~·P··c¢.rtplo 



de~r:ee of relcvnnc~ ~nd influence berween d'tfterent, .SO¢Ipe~onomio V«!d~bJe~ 9n :tb~ 
~xpenduun.~ sh~ue .. of the th,e types of foo~t 'fhls stvdy misht serve.~ A.·ref<;renpe for 
th~ pri"·ate (tnte.rpri.se.s' markeHng .st.rntegy in the m~tk.ct s~gmcn(~Jion on~ in Jh¢ 
$cslcodon of l.~rgeJ mn.rkc.t PS well as ftu p.oliey cva1Utld<,m by the publiq septor$. 
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