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In his reviGw. G'f amJ)if'i~ale$ti.t'$ offOodpl"'iceandincOM 
el.a$ticitte$.whi~~are di$lugr.g .. tf)r! J>yincCM\Ml ,gro",p~Alderman[19S61 
find$ thatelasticitles. witbil .~.." IXeeption$,' decl.ine(in absQlute 
va lUll withinerea$lng inC<$44l.1fli's.pattern OCCQNl· a~~·Q$$ • wide 
range .of tountl'i'es, for 'CW",Q.$s-$lct'tfn dat;!\$it$cQl1ect.d At variou\'l 
frequ,ne1.esa.ndtiM 'nt.rvalS~USlng 5.v~U'·al. e$ti.tion ~iC~tliques!! 
Tl_r ,[l$alJJonwh~~e, ~\"tir:l.ttH! $ubtitle9fttli$'{)(tP.r i;t':b~$.td. 
wa$ ~hefirst toprQtJQ$e$lJebarel'tionsh1p.gQin9,$Q,fa~'a$'tCJ$Pt~ 
t:ullt,tthat thft (uti,1't~ccn$t;,ntlltpurl $Ubstltutionffterm in th. 

, ,SlutSKY equation d.clinecl(~nabso'lutQ ~'lu~) b,y .ppr,u~i .. telY balf.s 
much .$ the in~* ;eli,sticityd.clin.d,a$i"t'*'s)~,s •• 

In the fi.rst '$QctfOrt.of.thispap.r.'. stru~t.ur$nfeon$_~ 
tfcmand'beh~vior for f()od tsprOpo$JdiWhi~hc.n '~ntplairt why lpW",,1nc* 
grtuApsarfJm4rep,rice"'responsiveth.n higher i nee>me. 'grQUps ,.$ , i $ 

:apparent flJnpirlcall, from theAtdftrmanr.vtew· •. Wbil'e., the praeticll 
1m,portance of thi$ 'empirical relationship in terJl$ of P91i4;yuking is 
,wel1understQod, tbeunderlying C'U$e$gen'l"lting ,this 'd ... nd:bthavior 
are'nctwel'lundersto()d,aPJrt'fromthe intuit1ve'notionthatp.raon$ 
in. hlgh incomegrQups ar.not .fQreedbyn'te$sltytobe partieularly 
.budget tQn$~ious (pytiee-responsivt linterlls of food ~t'ch.s.$ lndst) 
.eat, ~or the :l\\O$t·part,what they prefer to eat; 

A ;'demand· for t;.naratt«u"'stic$*'apprQ<lcnis used to ,explain fqQ~ 
acqUisition beb~Ylor.inJ>a~tirrqlar ttqandfor.,ulk to al1.\I~,~ttr 
huoger,d,Efund '(oJ' v,ariet,Y 1nthe dlttt, and d_ndfortJ$t.sirthatent 
1rtP.rticulargo()ds~ The ~nt\l.vs;i$ will $bCWtthiilt,in general.de __ nd 
for variety increases, I'Jtic, respon$~, tlhiledem.ndf(n~ bulk and tastes 
de,crease$l)ricer"$pol'~.fQrfoQd 's~.ples. The relative importanctof 
shad.ow p1"i.ce$ forthesecnaracteri$ti(:$ varia!;. by int()ftlle 9rQup~aQ 
that price re$pan$e is highest for incQrnt9rQUPsWhi~hass19n arela
tiv.l), high weight in thftir utility. functions tomargiftCll increase$- in 
variety.. 'The 'impl ieation lsthltinmostemptrical $tudies 'thus far 
undertaken , then, it i sthe lQW~$ti rt.comegrDupsthatpl ae~ 'the 
highest rel~tt"eweigbt.Qn v{.riety, How,vor" in those fewer empi\~ical 
:studieswhe1"e ptiee elasticitieswereh1ghe$t for middle inc;o," 
groups.itean' 'b,sutnrisElQ that low incotne;grQups assign a relativel:! 
high W!ighttomarginal 1ncreasesinbtAlk" 

The.s.condsection.Qf this paper~eVeloP$the bordered H~$s1an 
matri x.imp'l i ad 'bythecon$trai ned maxi mi ~ati()n oftha ,uti 1:'1 ty func" 
ticUl $peeifil!d in th~ ftrst ;$~ction of the paper, frOm which the 
d$tl~nd matrix .Qf pri~eand inc;.ome.el~stititie$ for variQus foods can 
b~ de'riv.d~Giventhea$sump.tion$spe(:ified. in the 'first sectianof 
thGl.paperastofood 'consumption behavi,or. the. math"rnatical deriva
t·~t!in$wil1shQwthat onlyfourparametttrs (stladQwpri cesttnd/orprie,e 
a1ti income i$laticitifts) need bespecifled to fil1intheent1re demand 



.1.st1(;1ty,-.trix fOf,tl.$Y$tem Qfn foods an4ortenon .. 1ood. All four 
standard ,restrictions deri vaelfrOM 4em.ndtt;aory', (addi n; up.hotmJ;'
J14~1ty. s~try. lndn&glt-lvl ty )hol dfor~ .. ndel'a$t:leiti.s$o 

i,\ dlriV'Q'~ ':,' 

In the thlrd$ect1,Qnofthep!part:$'p,eifit valu8$ .:$uggest.d by 
thithe(l~Ydevel0,1)ed infirl:~$ectl~Vi Qf, thtpaper:'_nda: data slltfrom, 
,th, Phi 1 ippi ne$.are$ub$t1 tut~;1 into 'th.b(',rd.r~d Hes~1 an, fot l 
:delland syst. of fO\1" foods ( on. \\ pr,ferr,o:dandorte non-prtfer"ed 
,ere,al:. frJJit$/vegetabl .s,and ""at) ,andonenon""fq,QQ. " 'tOlJparati 'Ie 
static an(\lysis. is 'used toeomPartttht)relativ4? .Magnitudes ofpriee 
and 1nc~ ela$ticities gener,a.ted tmder \~<\r1ousass4,..."tions of rtla:
"tivepref,r.ences for bulk, :~ari.ty~.nd t.ste$f\. ,Th~·re$ul,ts.$l1ow 
th~t ·1 wide ranglof pri,ceand 1~comeelasticiti'$c.nbe gcnlerat,d by 
'the. ~de ',J depend; ngon'ra 1 ativ&''.waightsass;gnedto the thre. c;hilracOll! 
terl$ti~$.nthmed~bove" 

A fourth sectiQn .01' tbe paper implements the ehar~ct.n~st1<; 
demand f,,~ork to deriYefood d_nd~trieesforurbanand rural 
populatio ... s ~in tn,Phil ippine$,u.singpubl ishtddat.fr~tha1978 
nationwide nutritiona,1, survey~ . When observed price and inc_cb«nge$. 
between ,1978 and 1982 are~ppl ied' to the estl.,tedf<Jod, d.-nd.mat
rtc;es,'thflyarefr.undto "predict" 19S2 food·const.&1llPtion levels 
reasonably: closely, !lSM8sureclbya second nationwide nutrition.l 
'sqrvey..A fifth section, of tbepaper draws the final conclUsions. 

I·: A. ·-~lSTIC· ·.I)BfAIIJSYSTEMFOR fOOO 

l,.A. An Intuiti'J~"pprQach 

Inaserise ,thetask of to; s~aper i sto,work"backwafcis,ttfrOll 
empirical 're$ultsto athe.oty which can acc;ollntfot'thoser,s,,",lts. It 
;s perhaps fitting, then, tostatt with,sQ1'Jle demand estiMlteswhi.chdo 
not conform to theusqa 1 monotonically-declining. pattern anelto dave ... 
lop s~ intuitiveitl$ight intQwhy a differen'tpatternmight.oecur. 
This Will hopefully· add clarity to the theoretical discussion to 
follow. 

Table 1 sb.owsempirical estimates for :r1ceancl corn demandfunc
tlot\s fot three regions in the Philippines 'Wh1chw~reestimatedusiVl9 
aeros$l"',sect1on,timeseries dataset.. The ,est1rnates(taken from 
Bou,s [198211 utiliZe data, from sixteen household food.exp.nditure 
surV'~3($ 'underta~en quo.rtorly by the'Ministry of Agriculture be,tween 
1974 ~ncl ~978~ 

Table 2 shows that Vi~ry little corn ,lseaten in the north in 
Luzon,whileco~.nlsa ver.yimportantconsumption1tem in the southern 
regions ,of the\lisayas andMincianao,especiallv among low income 
grou.ps. ;Aggregate prtce elasticities for tice and corn. are much 
higher in ,the southern regions beeaus~of the. substitution poss1bili-



(} .table l--Estiutesof own-prtce.lastic1ties for rice ,and .cotn.bY 
"r.~iQn by inc_group. .; 
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11 

111 

lV 

All 

l 

II 

tIl 

1'1 

Source: 8()Uis (1982). 

Hat.ionarl '· 

"'.(;',1' 

-0 .. 1 

·~O.1 

-0, .. 4 

-0.6 

"'1.4 

-1.5 

-1.5 

-1 •. 3 

Repion. _ 

-0.2 

'·0.2 

-0,3 

-1 •. 3 

-1.5 

-2,,,1 

-2",0 

Mindanao 

-1 .. 5· 

-0.5. 

··~.4 

~1.3 

... 1.,6 

-.0 ... 9' 

-0.6 

-1.2 

"~F()reort~1 nation.1 ',stifftate$ include obserYations for C_qa.yafi in 
LU~Qn. 
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Rice 

Manila, 
11,Qt;o$ 
e.gayart 
Central Luzon 
,$ollthernTaga109 
'Bl~ol 

W'$t.rnVi$~1a$ 
E,stetn V1saY&$ 
tJortbern Hi nd.na() 
'southern Mincl.nao 

National Total 

Corn 

Manita, 
I10CO$ 
Cagayart 
Ctntral luzon 
Soythern Tagalog 
81<:01 

WesternVisaya$ 
E'$t.rnVl$ay~s 
Northern Mindanao 
$outhernMtndanao 

1.84 
2.61 
1.97 
2.44 
2.25 
1.95 

1.76 
1.17 
1.05 
1.16 

1.71 

0.,02 
0.05 
0.66 
0.03 
0.03 
o.O~ 

(t,65 
1.27 
1 .. 39 
1.28 

0.58 

Income Group 
2 3 All 

1.83 '1.95, 1.82 .1.~86 
2.61 ,2,63 2 .. 33 .2I!!SS 
2.20 2.37 2, .. 37' 2,,21 
2.39 2~47 2.51 2.45 
2,,29 2 .. ,27 2*15 2.24 
2.12 2.19 :2.18 2.10 

1.98, '2.05 2.10 1.96 
1.29 1't43 1.62 1.37 
1 .. 35 1.73 1.91 l.4~ 
1.48, 1.85 1.95 1·.58 

1 .. 94 2,11</1 .2 .. 09 1<r96 

0 .. 02 O .• O,~ 0.03 0 .. 02 
0.03 0.04 0.,,04 011 04 
n~J9 0 •. 27 0.22 0.4tl 
0.04 01003 0.03 0·.03 
0.03 0.04 0.04 0.03 
0.05 0.10, o.oa 0.08 

\i. 54 0.41 0.28 0 •. 48 
1.16 0.94 OlO'11 1 .. '03 
1.11 01083 0.54 1.02 
0.84 0.55 0.44 0.81 

0 .• 46 0.,,35 0.26 0.42 

Soure,: Sp.tia"Studie~.Dfvi'$ion Surveys,Mln;$try of Agricultur.e, 
Philippines 
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ties b,blttnthe two aa:lnstapl'ts.,i'c..n4com.Note.. bowtv.r:.that 
:for t~vt$IY •• fQ~both ,riee,ancl (;o.rn.higMlt price rt$pGflSI,c»'turs, 

':~-\for '.iddl.1n':OMvrou;ps. '~.~~", this_~.lQl tbt;tXpl.itttdt 

u.ta t~bo,pr.$.ntHb.lows.bowr:atnto ba. 10Wt~co.tstapl. 
th."l'i<;t. lnt~itivel,:, . on.' tan iu,ine. 'fI1'¥ 1~in~9JII; boustbold 
haying to :spenda 'hIgh Pt~rtfonof it$ tot.lint_ on fOQdi 'Indof' c.' 

its total '{OQf1 .~nditut'$~>-"~"ing to ."",d.l.ost tht.ntir.,~t 
on <~~rntok"p. frOMtotng ~ 'tty .. _ .6iven: suchesituation", SUPOOJe" ,i 

th.tth.:pric, of ,r:orn' f'lls •.. ~HOww' llth,bou •• bo14rMetl .. The· . 
hOl:ls,hold 'co:uld '.ff~rd.to ,utJ,titutesOMrictforcorn .tlow,th •.. ' . 
Pt'ef,rttd JtaPle,w'thout,goil1g, h\Angr¥ ... AdrJWbick.·boWtv,",}$ t"a' 
ttt('I,dletwould,t111 con~dst.1MOst "t:fl"ely of bland elr.als" lb, 
bau$lhQl cI 'AlIY :prefer :in,ua:d. toc.ont1nu. '.~~dgn'lrlY the .$18 .. MIOt.tnt 
of :COf,n -1$ \btfore ito $atisf' 'b~n;trtandto'suppl..-ntlft,s$tnti.llY 
,monQtonou$' .4iet with .so. of 11lIxp,nslvtdrieclfish" .. If '\tit latter' 
$it~t-ion 'i$ tbe c.... i,fvar1ItyislJOr. '."rtant to the hou ... hold 
thantb.- 'sup'riot' tpt.of' ~'c.,· th .• " 'tbJob .... ved own"pric: •• l •• ti
;city fQr'corn 'uyb~evel'Y low. 

Now $UPPOS, th.t the lowpriee:of corn intheprevio,jl.ga.pl. 
t>revail$but,that the inc_ of ourboul.hold has go',."p on ·J,PI_~ 
'nQntbcuds" Thaf_ilyc"n afford substanti.lvarilty1ntht d1,t 
repr.~~nted .by :s,*" •• tt\t,tv,ry_._l (sQfM.lti.sl'fri.4fish, 1,s$ 
oft.".r,. ,.xpens.1",. fr.sb .. ,t)and,ven r:an, afford th,:lfl,,*xur,t'of 
s_tt~eeonsl.ttlpti~m.A;I.'.n, .S"'PPOSI thatpr1ce of corn 'rises.. 'The 
f.dlY'i,s.althytnough now nottQha",to worry' lbou,t th'$p.e~rof 
hung ..... d,.spite.thecorn .pr;ttincr ... e.. lh. :hou$.hold '.NY 'be will' ... , 
tosu.bstitut •. sYfl_tantial MOunt$ of'ri c.for~orn.,Blc.us. 1tPIY.$ 
MOre for cereal $ nowtbulk. indvar1etyuy godOtms~t. ,lbftv.r. 
although tot.lut.111.tygo.sd~t. th_.rginalutilitio$i ,of bulk and 
varitty h,ve c .. down fartnougbthat the l.a$t ·utilitJ' i's, 1.0$.t by 
~ivfp1JuP . $_ .varlQty.nd,sOM bulk. but recouping $a.tutili:ty frOM' 
tht 'superior tilt. af rice.. .1. higher .prie .... r.sp.,nQi$ol)sfn'v4lcl for 
ttl, .",idd,l, incQM ,ho·ustboldthln forth. latrincOl«ho·us,bold'. 

Wbattttept,*v1ous .~_l. has don. 'ts ,tointroduct:$QIII of tn. 
(oncIPt.,to bt dU'Jelopt4J1Or,forullyb.low '.nd tor.isltbeposs1-
b11itythlt low i ntQMIgroupsNY be con$traintd in r.spondingto 
price ehlng.~ by ,than,tdto :eo.,'.... llrg..,unts. ·OfA 1 Oltr"pri c.a 
st.pl.~ 

l.8. Modal SPleif'1clt.lon 

Utilitylsa function of bUlk,vari.ty,and tastes, characteris .... 
tiel .Qf .quantitiesof. fUQd· .c.O.n$~,.and 'ofnon-foQd purchases'! 
utllityftOiJthtcha.racteri$t1t:$ offOOQscQnSUMdand frOCftnon-fOQds 
11 '$'PI"ab1e. 'ThU$: 



'0 

Ii 

.,r.: 
U=total'utl1ity froaall foOd ;.nd non-f~ Q~,~~~. 
q ~ cw.nt1tyof.~oodj " " , 
i =: 1 ..... ,n a,. the n foo. tons.Uled, 
B =,,~ •• stlre ofbulk:in tbed1et, 
V i= ... asurlof vari.,ty 1nthe diet. 
~ ;:;·uti11ty d.r,,,.d frOM.bulk, 
U" =tJtility d.ri\l.dfr~iyari.t" 
Utli(qt) ~uttlity dertVldfr'.tb. ~.teof;,qun:itsof SlQod 'ii' 
Dnf(.Clnfl= uti 1 tty ,dlrived frOM qiunits of ·tht inQn-fooQSoQ(l, 
,Wb=we'·ghtpl.ce4 on utility frOM blllk, 
"v = Wligbt.pla~.d onutilitY,frOll variety, 
·wt,1 = wt,igbtplaead em ·~$t. fro.. ,btdividuIJfoodi., 
wnf .;: w.igbtplac.d. on 11tilit,y frOM th, ,"Gn"food9004~. 

H.xt •. t xpl1citfunc:tionsaredevelQptd for .,sure, ofb,tJlk &n4 
'v.\~f'"ty in tn. diet. ,nd 'f1rstancl. ,.(ond.derivatives 'tJktn for us. 
l .. ~r in the paper .. 

1 .. :8.:1. Utili.t.YFra.Jul~ 

j 
(.2.,'.)," 8' ~ '".= ,A .~iqi 

1;:1 

\~Jr,;z1= 'i.etor f:o·nv.tt1!11qul~tity of thft ,ith , fOQd into 
bu.lk(as$UMI tnatall fpod. qUl{1titits,Qi ,are 
,xP"'lssedtn. kilQgr,_l~ 

Intuitive"V,tb,e 'li's'arer.l.tiv.l,vhi9hfot·~en$'" f.,Qds $uch 
1,$ cty. •• l$ 'and fatslnd relatively lOW$ay for. _st 'fruits.Calori.s 
will beU$,d a$ • ,p1"O)(1fo1" thettu'~l'$ i~.tb~_irtcal WQrkp,re
slnted l.ttr _ilntl1'i$PJper,8i.stotal ~.'ori.scons .. dptr adplt 
,qtdvll.nt"'~ , 

t3) 1.11)(8) .=;. bl +'1>2.8 .., .b382 

wbtre b2 >0 anct~3,< 0 

At 1owl.v.l1oftotal bulk., •• chadditional unitef ,bulk 
1ncr •• s.sutil1ty'., but at. a4.~rtasingr.t...The functi'onalfont 
,cbosen. ,however".11ows for .. rginald.,cr.a~.s;inut11itY'fr~ addl"'" 
tional Qnit$ofbulk,~t $uffic;1.ntl» highin~kes of bulk", 



(4) It .~ wa,tbaXt ,+ ~ki»O for 1,. il't~ ... 9r"" 

(5) 

,au lUQ(a) .... i.' ................... _~~......; 

, . IUt,(J) "I 
;a1~ ~ ·~b3%i.~j ·~o 

•• ~'r.,\:lij;·"""" .. 
ltIi 

~1 .• 'oU$notationw111bt .. Jtd, btl. fo~ 'V1- VijJ Tit In''' fij* 

t~t~2~Util''ltyft. Tlltt 

(6) Uti(Qi) ~ l~·(qi'l 

(1) Ti*wt.i(l/qj) )0 

(8) Tii =·"1fti(1/Qt)2 <0 

(9) Tij ~o 

E.cb.dditionll~nitoftl$t.ofl"4i. ·nc.i .. t~r"t tht·qtml~ 
tJty •. ,1ddJ.4cti.t'o".l.~til'ty,. but .• ta4et;r.u'irtl ratt", TM 11,,1; 
derivattvtf$ PQ$itiVtand; th,'$"ondderivlt.lvl.nqative. tblft~;whfch 
'$,$1.11 • ., .t~,bulk 'for lOW.inCOMurOUtps. H •• r' .. , for taste tIM 
-.«;,fQ$$ fo~4·'"c~ndd.riYlt1v. i$ z,rojt 

1 ... ~3'1 Uti11ilfr. Variety 

:1.' .. 3.a. ,00finin1JY.ri~ty 

Wldl. th.· ut111tyofvlriet,'n ·the 'd,tli, i$'""h ••• :univ,rHl1,y 
IP,..11ngconetpt 'In:tuit.lvely., it ,ts ,.,·fr. ·1ntllit1v.hfMto .. u.. .... , 
.ticall~ dlfint"'$UtHQf vlri,tyinth.dtet.'ftd lytnMOradiffi
(qlt it(! JOrt,9{lt .... :ltfunctiO:rJal propJrti.,.:util·ity dtr1vtdftOll 
vlri·tty:,bOll14"k.,.. Sa .snotto~urd.nthl pr'$4Ifttat.ion ,of' 'tn. 
MOdllwitft thl~c ... l.x $yt'j.ltt., • r.1ltivelyslMPle,llltb_tical 
fo.,.lation for 'vl,tety' w.il1blu,.d in tfl1$~p.r.,Altbou,gh . the 
rtlltltJof 'UsinIWJrIC0IIP1.xfutletioD.ar. notpr.unud.t.,.y dO.' not 
cw:ali·tltill:t:ly,ffectth.pro,Ptrti •• of 'f;he",l.r.ll,MOdOl ~ $..o·f tM· 
i$$ut".llt.d to\, choos1ngaparticul.t ,.th_tic.lforMU·l,tiqll for 
v.rietyarldiscQi,td in AtJpIruUxA. 



1.'a.S.b\ ~_~tic.l f'Q .• tltf'-'Of Ut~!lttyfr_.¥.tf.tJ 

(101UVty) ~ lIT 

.Ire;, 
1\ 

It • ln~~·.tapt. ~i,)t.rJil$Qff~, ~.~.tl ,., .1t~''Rl,~ , 
'.nt" '", , "", ," \ 

f • 't9,t~1 t:tlot,lMof ·fOQdc~.:"','~'~lt~tv'l.tl!l " 
J '\, '- ' ~ \. 'I, 

, , ,', lbt,.r. ~~~.,",pl" ,·OM ~"$UIt$.,ythtl~""',~M v.,f'tr' 1ft .tfte 
~cUlt.. n.., .r., $~\)l.s _ ,c .... ,,; tn., l~ •• ~ .. ',"flty. 

\\ i 

(II) Vt • ~!( (f 'for is,s 
Vi '~~(JITJ(l .., ;[AA1) >' 0 fOr'I <t ;,( n, 

Mttr., f:iI,lt:«I"~\" .tll $tJpl. ff)Qfl", 

(12) Vi~#,avr3i :> '0" fot 'f., S, • 

Vil • (WyIt3'1 l~ ~T,l fCl~t $$Md; ~ <; i S ft 
Vi~ ={~!T3r ~. fl' (O-forl ~, tj~ S n 

'ot.l1thr ••• ts ,~, "I tmd, j*V'~~Yji* 

1 .. 8 .. ,3 .. t. AnElpirt~.1LOQ", ~t ,tIM 1.1.ttWtI~fp8itwt;~ 
V~ri.t'W ~,ne_$ 

'fbi ,.ttlf;ull' 1,.4f)('(lf ~'fl.t' jUst ." • .,rttld.J$,u,. OJJ.~ 
dicbQtoMybl~ ,$Qplt .• ,gd Mn~~l' foo4$" .. $ige~.1t«r_t{~. 
con~.,tsQfv.rl.tr '," tnvril~. :~rt tbilt1 two, 10Qd;,,~ln"$, ,.~th,'$ 
point it :wtllb .. ht'lpful,toel.,ir. .. ,Att:Mtb." ..,_t v.:r"t' ... n 
'in th.~tlS'btinG lost by sudt ·~,'~llrqtttlrf.t Tn. attar.'t_ken' 
ftOil 'four, :$UfVIys'uktn' ltfr>t,tr~'nthintt~.'t$: ,~ 148, Mq~ldJln, 
:1984 ;amtl98S in,BulidMtfprQvitlc" of Mhn~INo in , ,,. 'Philippi-D.', t.,e; 
'Souts ,'and,' Hlttd," forthtOMt,ng]. H •• rl".11 oftM: :h<m$lfio141.r •• tn,. in cqm"pr~tt1M 'to 1* .It.nt~1 

tabtf}$ '3. 4._nd $ !tho. 4, :br:.dd~of f~ l¥Pfmntijt.~t calori. 
inUkt,Jnd "$O$sPtnt"YI~'~ •. lort"~.XPmlf~~.quintJl •• n<lQ;V1 
leVin bt!aad food ,.gro!Jp$ ~. t~ 'food, 9tQUPS Mr'tho$tn, to o._in« 10 
'*,:Mtatl: .,tH)w4~;;;i fott(trtttn t~$: ,of fOOd~.dQfltVJrJ'lJyfn~_~ 
'Tht: .:trik\~ rlwl't, f.rt;:l tabl*3i'$ that .,toft" lncrt"" 1ft 
'vlritt, witb 'in¢rtlltng intfM;c_", f.j,tl, l;on,ilt.,ntlyft.the .•• t 
fQ~ar~p." ,~b,.ti$~ tb'~~f$ n:O- ,.."lr.nt ~rtm4( .4\yl't.Qiftcr ••• 
v.rt:ltJtbroQtb YH.tabl. c(m$u.pt10d, ltlow int*s.lmi thtn'to , 
incr.,,1 lfPttOB$ ... t,iOft:lt aid<U. int~$.and til." ·to. :~ frult,. ~~ 
tbtdftt,t :b'i,b Ine_$...Tbe ,dtcbQt_tJ,.two:n$t.~lll and DC,rt-

'. 



tabl.' .. ,.....kl' ,per capita 'foo4tx"nd,\turesand budg.t ,har.l. by 
broldfootfgrcup bYPlrc.pita 'total.xptnd.itur. qQinttl •• 
all 'r.CKmQ$(c()nst.ntRoundl.pe'·Qs) 

."'atlegIJ$lfisb 
,u11'$ 

VeQ:ttab.l.s 
,nd 1.,*$ 

fruit, •. sn.~ks 
~Q:!;~--t,$f.' 
'f;)avtra!J$$ 

Cooldng 
ingrtditn'b 

T()tal food. 

! t 

~'1, 

2.0). 
(7 .• 6,) 

9,,4& 
(35~8) 

2.1! 
(S~Ql 

1 ... 31 
(~l.e) 

2.62 
(fit'g) 
(~. 

0 .. 86 
(,~",3) 

2 .. 00 
(1~6) 

26.46 
(lOO~O) 

Ii 

10t&1 Exeendttute 
2 i 

3,,43 4.14 
(10.2)- (11t.2) 

9.10 8.95 
(28.S) (24,,2) 

3 •. 65 '3~49 
(10 .. 9) (9 •• ) 

9.93 12.38 
(29.5) (33.·5) 

3.0)· 3 •. 62 
(9.1) (9".8) 

1.72 1.81 
(5,~1) (4 .. 9,). 

2.13 2.62-
(6.3) (1101) 

33 .. 63 37~Ol 
(lOO~O) (.100 .. 0) 

i -
!Z!!tntit. 

4 &' All 

t.la 9.22: .·.51; 
19~2) (15.8) (11.4, 

9.14 4.36 8.35 
(20 .. 3) (1:.$) (20 .. 9) 

3.96 ,5.10 a~66' 
(8.8) ~41,,7) (91W2) 

18.03 2'8 .. ,99 15.16 
(40jO)1 ,.t\ ~ (37'.9); 

<I 

"t;~ 3 .. 59; 3 .. 36 
{8,11 (6.2) (8 •. 4) 

2(\48, 3.76 2\'i'12 
(5.6,) (:6 .. 4) (5~',:;) 

3.,31 3,,86 2~1.e 
(7.4,) (6 •. 6) (7' .• e) 

... l 

44".9$. 58.33 '39,.99 
(lOO.O,) .(100.0) (100,,0) 



o 

Table 4~-n.ilyealoti..v.it.bilftyp'~'dul:t.qu\v.l'nt ~1.ncl ,hart. by 
ot1>ad fQodgroup ... 4, tota:l~~itur,~,alJrtl)und$, 

i .. .,.~ 

,FOQd, Group 1 
Tct.alE.xDlJditur!Duintil! ....... ~ ... , ...... "'a' '" ········4 ", B All 

Rice 233 382 471 484 1,148 542 
(11~3) (17.0) (20.1) (19,.6) (44~S) (,23' .. 2) 

CQrn 1.502, 1_458 1.339 1.385 ~' 1,212 
(7,3.,0) t64*8) (5B",2) (56 .. 0); (25 .. 6) (M~5) 

()tb~l) staplt.' lml 115 165 161 200 l~O 
(S.'3) (5.1) (7.2) (6 .. 5:) (1.~.1) (§.4) 

Meat/eggs/fisb 84 III 121 181 260 152 
PQ1,ses (4 .. 1) (A·.~1 (5.'6.) (1.3) (,10 •. ,1) (6 .. ,5.) 

V-Vtt.&l,s 28 33 35 41 38 35 
an; le;., (1~4) (1.5) (1.5) .(1 .. 7) (1.$) (1 .. 5) 

,""ruit$"t snacks 41 71 65 74 84 61 
,ties$.rt$., (2.:0) (3.2) (2 .. 8). (3"Q) (31\3) (2 .. 9) 
b.",lr_g8$, 

COQking, '61 79 93 149' 191 ,114 
ingredi,nt$, (3'"Q) (3.5) (4.0) (6.0) (1 •. 4) (4.~9)" 

....,... 

tQ,tal food 2,058 2,.249; 2,;.302. 2,474 2,5Pl 2.3:32. 
(.100.0) (lOO~Ol (100.0) (100.0) (lOO*U,} (lOO.D) 



-11 ... 

Tabl. S·",p$$O$ $pentpe~l,OOO caloritl$,by ,profld, foodQ,roLlpby P~lY' 
~apitatotal' eX,peh<i1tur."qui.nt:tle, .11 rounds ' 

Corn. 

Otherst~ple$ 

Mea,tleggslflshl 
pulses 

Vegetables and 
legumes 

Fruits. snacks, 
desserts., 
beverag,$S 

Cooking, 
ing,!'ldi~nts 

Total food 

'~ 

1. 
.;1.' 

I 

1,,12, 

1.31 

8,.64 

181'50 

21.46 

5.77 

&.12 

1.89 

'Total EX2e,ndi'ture 
,2 3 

1.76 1 .. 73 

11136 ,1.34 

10, .. 54 9.01 

19.29 19.29 

19.11 21 .. 65 

6.17 6 •. 39 

6 ... 26 $ .. 60 

2~14 

,,"'" 
j. 

guintile 
4 5 ~- All 

1.6~ :1.72 1.73 

1.~4 1,.34 1 •. i~ 

6.8S 7 .. 68 8.55 

1,9.80 21,~4 19.67 

19.30 20.88 20 .. 47 

7.04 10.17 1.22 

5,,16 4.11 5 .. 86 

3 .. 28 2.43 



$t~ples:,th.refore .• is largely ~dichotom.Y . between the $taple~nd 
"CltfoodgrQups..: . . 

t.b1 t 4sh~thattheabsolute .lumberf)f cal Cit'l escon$umed from 
$taplesfemalns i~f.rk.abl1cor.~ant .across ltl~otnQ su'ovps,al'though ;the 
t'l\ixof plrti~u1ar ,staple goods changes. TablfJ '5 .shows' 'that :high 
Inc~ groups pa.yabout 'twlceasD}Uchper- calorie for a'1 food$as low 
1n~_groups.At ·theNrgin as inc~ inereases,h(Ju$eholdsbuy 
fO'odswhich are caloritexpens;ve. Interestingly, hOWE!Ver" within the 
brqadfood grOtlps, selected. calorie, prices do ,not vary muehby income,. 

(13) 

I joe. Some' IMPlications of tnt; Characteristic D~ndSystem 

I .. e •. l. $ubcti,tut&biJity and:Sepatabili.ty 

WbBi(qi) + WvV,(qi) + 'Wti'li{cll} 
.~ '"" ........ 
'1bBj(Qj)+wVV;j (qj) +wtlrj (qj) 

(11) states the wel1-known\ttlationsnip that· the, rl1t·iQOf the 
margin~l utilities $hould,eql.lalthe ratioQf th.,pr1cesfor 'goods 1 
a. n .... d :J.'. .0. e .. t .... 'Bi.l'";:. Bi/wt,."Vi=Vi l\fIv ' . T. 'i=T; IfIIt .•. . ·l)~· ;One ... wa ... y..o. f .th1n.klng ab. ou. t 
the substitutability of twogoQds is toreasCinthat when twogQrJels are 
pel"feetly :$ub$titu:able.apeso,(usinv.Phl1ippinecurrency}spent. on 
good j1n~teadofgood' i. lea,ves1;.heconsumerat exa'tl.Yth~$UtE leve'l 
ofu.t.i!lity. TWG gO\)Q$arerarely everp$rfect sub$titut'~ •. !lQone 
ntust judge. utility 1.0S$8$ ona r.$lative:$ca~ ••• 

con$i<ter the case: of twostapleswherego·od, i is COrn and good J 
is rice forth, data sat of T$bl'es3throYg".5" At low' levels ,of 
inc_,wberebul~, is .presuublyan,;rnporttntconaiderationinthe 
tOrt!umption decision (where ~B is high), . .bleaus, rtc,,;'h., a more 
tXPctnsive $oureeof bulk, .substituting ,onepeso·swortb of ~'ce for 
on,p,so'$worth ofeornwould'representa rela.tively lar·;e los". in 
uti.lity.. 'The largelos$ inbulkuti.litYWQuldb. compensateu fUr 
'somewnatbyg;dnsin vari'$tyuti111;y(in curpartlclJlar.thl$.tlc.' 
formulation. va .. iety goes up when staple. c<)nsumptiongoes d\)Wl1hand 
by .;9.10$1n taste utility ifs.ythre.",fourths of a kilQofrice 
delivers more "taste" thana one k.ilo llfcorn.. But Qverall. utility 
goes down by enou,gh that cO.rn an.d r1 caatenot verysobl,ti tutable,so 
that prie~ response is low .. 

Now suPpos .. thatwb=O and the o.ne p'esClel<penditureisre-allo'" 
catedas above (settlng wb;;Oinvolves an initi:al Te-alloc,tionof fQltd 
.xpend1 turesbefore theonefleso; sre-S,lent) .. .. Ri ee and corn become 
bighlysubstitutab]e...One gainsfromvar,';ety, loses on the taste from 
corn,. butgainsonthttaste from rice (decl.ining ,overal1marg1nal 
utility insures thatthereisa net 10$$ of uti11.ty). The need for 



~lk" 'tn'fl t r'duc'$th"$Ub$tltut.bi'li~tyo1F 11,QOdswitb diff.t.nt'ost.~, 
PI'tpnitofbulk,and s~pr'$*!bly re(luc'~~''',iet. respon$e. 

'. ,)Taste hastht: $_ .ffec;tof :r,ducingJlprice~r'i.ponst', ,since.by 
,th.-::~.finition of ta.te,two uoodsc.nnot i~ublti tute for on.anotber~, 
$e~tfn9 ~b=O.nd wv#O,.ndr.-allC)catingo~'t"$O of' expenditurt always 

I t,elults;in' a 1.rGer loss of utility \/lith ~.high wti ascQflPartGtdth ." 
1.ow ;w~i;. 

Vcrietyhastheopposlte efftct"ttflt o'fincr •• s1ng pr'lc.res
portae. . Consider· ,the cas.of'sub$t1t~t1'1V on, peso· of .. atfo¥' o'n. 
"sodf' corn It low' incOM'.. Thtr.i5' '.ntven 1.rger loss '1n· ... tility; 
frQ. bUlk 'thanfr.substi.tutionof ri':JQove. H~v'\\itlwbil' the 
netoy,tl.ll 10s$ 'isnlgativ. t the consf_r. couldbt ~.,.n$.t'dtoi .• ; 
«;onl1,.,a&'1. degree by iner •• sed var'i"ty,dtpend1ngQn the .gnitudl 
of 'Wy)~ 

ttsboUldbeevident at this po.'il1tthatthlstructur. of d_nd 
prttsflltidberl: 'i$,in. sens"tb., ~'rJ anti 'thes1sof .tbe ide •. of 
s'Fa'~dll1itY (ev .. :n Wlaksepar,ability!)" Th,.rgi"ll rat. of subs· 
tftutlonb.twetn two·.,tJP1.", for ii1tstance, is verYMUchdtpendenton 
tb. ~,yelof .. atcon~_tlQn (and vieltOiiv.rs.l~ . To the. exten.t 'tba,t 
theana1lsis pr"stnted 'solar's& ·true rafllc.tion of the food: _)Cp.n,
diture d.cis'on __ kingproe,ss .• l,f~ brings intQqutstlonfaod,d_nd 
par-.ter ,stiNt,s der;,," fr~'v.riousfo~l.tions Qf lin •• r' or 
quactr.ati c:txptnd1tur. syst .. , .'11 ofwh1 chd.p,ncl to $(lM d.gr •• on 
thea·$$UlPtion of $trong orwe.J~,s.p.rabi.l i t.v~ 

'1.C.2". Ch.raeterlsticO.andand H'QcmicPrices 

t.a4dand SuYannant[197.6] dlvelpped thefollowlngrelationship' 
betweertthe.rket pri cep,.1 d fQr good i:andtheshadowpri CiS oft". 
c:haracteristicsprovidedby ,that good: 

(14) 

.mere: 

iU.= utility;:, U(Hlp " .,HI1) 

good lQQSse$s.s one or all ·of h c:haraeteristic$ 

fit:; the shadow. pr'h~eofthe .rth .characteristi e 
.' ~.ich is theratiQ. of themargina1: utility 

of Hr and the _"91n.1 utilltyof ince>me 



f 

;I 
II 

!l 

""is dtfin.d; a5th. total_uDt of'·cblract.r1$ticrwhicb is; 
'present in tb.,b'undl.' of goods purchased. Typi.cll:l,y til Ire is a'".,,), 
well· 1OOdefin$(f r,lation$h1p bl.tnffri,the .untof Hrpro.vt'dedby 
qi ,tht, 'totalun'tsof' :good iwbleb are purchased, ,which can b.·,ealeu'" 
latedfro. • cOD.tant •• tecbnical cOlfficient.,whicn conVftrt$ .a~h 
unit ·ofQi; into its Hrth Iqldvalertt" 

1 

for.x.le,. with tespectto food,pu~eha$'s, 1ft.torie$ ·a'~'· .' 
desired chlraet.risti~whi ch JlQtivawsfoodpurchases ,th.ntb~,;total 
~unt of~lories.lvlil'bl.frOM acarta,in· bundleoftooQ carfbe 
calt:ulat.d.fr •• victor' of%i '.$ (to",s. thes .. notation;i\.s·in:(2) 
above. )." whit.". eonv.rts .•• ch .unit . Of .. qi in. t.Oi ...... t$ .. calor ... ie. eq ..... Ll1V •. l.n. t .• : •. 
dH'r/dCliin(14)1sthts t.c:bnic:al.colfficient. If .one has dati: for 
sewn'II differ.nt food$ alongwiththeteehn'icalcoaffici.nf.s fo:r 
eonvtrtingttte$' fooclsintocalorie.,proteins, and $0 ,on, tb,n one 
c:anrunarp,gression\fdthpricis for thti. foodsal th.:4.,pend,nt 
'Variabl'. and tbe te~hnical eonv'r~dcncoeff1ci.nts for the VariOll$ 
nutrients .s th.,"dCil~."; on the right-ha.nd zid. ,to t,ti'.t.shadQW 
'pri~.s for the v.rio~$nutrl*nt$., 

Sineethe .$hJiliif!owprlce 1'$.n 8st1aated c(:mat.nt, 'th1.$ 1.1:1'8s 
,that .fOr$UeClSs1vely high.r'increants,ofcharacteristie rthat can 
b, . added 'to ia; .unit of'goQdi •• 'the.consU1Hr wouldal'lifays be willing to; 
pay. asucce$siv~.ly h1gh,rpriee for icqu.ltotheshadqW prictfor r 
'tit." 'the .untof the incr..ent;,. On •. Cilft think .ofsev,rll situ.
tif)n$.how.vI'" ~.where dia1n1$hing fHW'gi¥1al uti '1 ity for that '~h.r.c· 
teristiewollld lowerthea.MOllnt of~.ch 'prite1ner.,s, 'tbat on. WQuld 
bti' ~J111f hgtQP'Y ,"' 

lnthedelUnd:$tructurepr."nted1n (1),8 and T, thetQt,.l 
aInOunt$ tlf '~ulk. and.tlste if you· wl11.ar.eatb "fi,lteredM

. thrcu,agb ~ 
functi~m fir.st (in~ the caslof bulk a quadratic functionandln ,the 
c~~. of taste a 109 ftJnetiQn) . sQthatdoub ling.thelllOuntof a charac
t'rls.tic: in A un1tofctnygocd, do.snctc!Qubl. 'thepricfJthatone 1s 
w'fllinotopay'forthat 9cod(lnargUMentwlSdtvelQped ~ornot til,.. 
taring V thN)I,lgh such afunction;s.e Appendix A) ... The implication 
forestimltlonof the hedoniepricefunction. ;11(14) forth.demand 
strQ,etureprtstnted inth; s paper'\> i .. s that insteaQ,of techni ca1co.f .... 
fi~ientsb.in;the. .. dJt.~ on th, right""hand 'sid., our'right-handslde 
variables aro funetions.tobec.lculatedbeforesubstltut1oninto the 
regr.,sion.. Thtst functions ,ar.e the fir,st derivatives,Bi .Vi- llnd 
'T1: 

(15) Pi == 'PbBi+PvO;" PtiTi i =1, ... ~ n 

where: 



.... IU/ltUb Wi) 
Pb,=' ~.-

.l A 

... . IV/au,,·, Wy 
PV';:'< =.~ 

A 1 

iU/atlti Viti 
Pti';: .~-

1. A 

1 :; the_rginJlutility of ine.ae. 

,(15l.y .. be rewritten as (15 l'},~ $t',.yfor·the fi rst,gQo.dJ in the 
fQ~ d_nd$)fstg:. 

(15'-') PI ;:Pb(b~%l+' 2b3B~1) +pv(·~MIT2) +.Ptl(~l/ql) 

;; ,i1 +i2fB~l;), ~Pv(~M}T2) + Ptl( -1/C11" 

~Y.nthough pb • Py.and::Ptl . ~Y .. repi n,ton$tantacro$$·;nc_groups 
(ap,art:froatehanges .. in .~)~ .• ·thefi r$tderivatives .' nside the .. ,aren
thes.$i,"(15~1 W'illvary'by . inc: •. group, 'alt&ringthe. ,compon.nt 
share, ofe'c:bchatlcter,stic (tn,. sbadow'price.s),whi.ch s .. , to the 
'.rS;;,t ,pX'iet',of thefirstgoQcI", Nott.that 'in,.st1Mting{15~.)tno 
directest1.te ·ofPb is obtained... It turns out, 'that estiNtes of 
PQ(2bSl(which 'hs.i2)anci()fil/i2'are ,su:ffic·iontfQr' deriving th., 
.trixo·f d_no ellltici.ty tstiNt.S, described in tbenlxt s.et:iQn .qf 
tbe;..per ... 

II. SOLVIIQj1mE mtmfUlCTJON TOOOllVE A COJIflEtE. 
A 'bEMJI). 'SYSl9I' OfPRI~ "AJi)'IICOfJ£ELASrltITIES 

Th. obj.cti¥'G; of thi$~nclth.fol1owin9,.ctton()ftb •. PJptris 
toshowthlt _h,ypothetical d.-nd $yst .. ba$edon the structureout:
liD.dinfirstsectton of tbQ'paper can be construeted'whith l •• ds.to 
incr •• ,ingiand the ... decrea$1ng {in absQlute value)cOlaP_nsated .price 
.luticitiesora .noton.ically decr.a$ing patt«nm across iru;OftI8. 
o.ro.UPS.d._p ...• nd.i.n .. 9 ... o:ni ass .... t.ions .... a ... st .. 0 .... t.h ..• 'we. i9 ... ht .. S.:, .. Wtl .. t.· .. WV .... ·• ,.,a .. nd. .. ,w. t.l.· .. ·,'. n the. utility function'. However, whereappopr-iate, valu8swill ba, used 
frO\itht ,d,ta s,t used forconstructin$J Tables3to5 to add relevancY 
to'tb.,c.,arativestatic analYsis presented below. 

tl .. t. The Bprdered Hlss'an Matrix for a four ,Food 
ana:6rte Non-F:ood Good ,Systett 

The deJUndsy.st-. tab. .xperimtnt.dwith (:on$ists of four foods 
l~ninf}xp.nsiv.butle$spref.rr.d$taple (corn) 'and a,preferr.d 



", 

811+Vl,1+T11 812:tV12 '13+V13 8,14+V14 Q -PI 

&z1+"21 822~ii22+T~ ~+V23 ,B24+V24 0; "'Pi 

~l+Val 832+V32, laa+V33+T:l3 
I 

Q Bu+Yti4! J!l'P3 

",1~V41 S4Z+V42 'B4S+V43 944"~i4+T4' 0 -P4 

0 0, 0 HFS5 -p5 

""1'2' .... P3 ·P4 "Ps (I 

T~l.Z.l'OS: in the fifth.: row ,n,dfifth ColUllno,ftbe abQve _trixare 
the r,.ultofan ,a$,'PMPtlon of ;.~d~ttYity "twunc:~n$ .... tion. of foods 
honon-fQOd$. 

AssUNptio)ls,ar'Rd, 1ft ·tlbl.G.bout,tM.pr'~'s, quantities,.nd 
~alorf. ~nVlr$ioncOifficitnts of th_four foods'an.don. non·foo4 
Wb1cb arenece ... r$ 'for $olYingaboy.'d~$'yst •• Th.,ho'u,.holdis 
purchas:1nUabout9075 total tllorflsPtr ,clIlitaPtr dayfor.f-il, 
siz, of 1 .. 0, or 19tQi ,c.,lortesper adult Clquiva',ntPlrdayfor. 
,ho~.hQlcl ,Qf 5.0 ,adult. eqtdvaltnts. [All figur.sU$edar.~rlor 
lets cOl1si'st.ntwitbthe dau, 'for the lQWtstl)(pend1tur'i SlOUP in 
Tabl" 3 thr(u~gb,5.J 

atturrting,tg thebord.,.dHes$la.nNtrixabova,not,4ttbattbe 
four by four.t"i)(fQ~ O¥ 'the 'firltfou'r rowslnd COlUMnS can be 
written ., thes.,.ofthr ... sepa,.tt ,.trice., •• ch in'~olvi"g Q'Blythe, 
bUlk,~ . ".,,'l'tty', Qr tastese.:ondd.rivattveUres. EI.~h. '(l1thes«thr.e 
four "by four· .. trie.s:.[B] ,,[\F),ancl tTlti~~~tric.l about tb$ 
di'igon,al' ([Tlhas,'non-,.tov.lueJonlyalong the, «I1lgo .... 1) .. , [B) and 
tV] clnb.r-.-ritttn b.v factoring out -,Bl1. Jnd, VII. $ucht.'1at th~ 
resvltiqMtrfc.s ar. ·,nQ.,.liz.~·· ,aboQtth.; 1ir$1;, .1 .. nt in the 
fi.r"trONasshownbtlow •. Given th •• ss.tion, "bout, prices, quanti
tie." an4c.lorl.cOflv.rsi~n'rat,s91ventbov't th,v.lues in the 
.. trteescannow b.filled,ip (onl¥ the di.,onal Indabove are$hown' 
be .. '1_ .. 'to_." .. k .. 'it ••. '. i •... \'to, diSC .. US. _. tho .data .. ·.wh ... i .. J.: h .,ar.fi~l.d in; since: 
ttl •• trictslre,,..trical1t WGutd'uredundant to fil·1i.nthe . 
• tri~'$:~lowtb. dilg:onal )l" 



,,' "I 

Com:, 

"R'¢I' 

:) 

t} 

'VqlFrMitl I, 1.'50 
,,,.t 
M(M .... FoO,d 

2.08 

O~37 

0':'$0 

0 .. '2,5 

s,GOO 
$.,'600 

500' 

2,,100 

0.30, 

Caloriesl 
unit of 
t~t~cY' 

a.GOO 
'2,710 

333, 

290 



c' 

-1.00 ... 1.00 .0' .. 139-0 .. 583 i 

'J 

-l",OO-O.l~ -0.583 

-0.01' ~O,.oel' 

~O.34!1 

,1.001,.00-1.,133 -1.133 

,1.00 .... 1.1a3, -1.,133 

3",266 3,,~66 

3.266 

:HOt~tbltgb,and ,Ky.r. ,bothlf~it1V' (!lsis hYPQthJ.iztd to 
n.,.tive 'wbil.,llothtt,-rattortd.Qut-,." .. ttrs 'atepo.itiv. h. 
Ft.tbtarivationsQf(15)' JncS (,lS-), .•• y .\!bSti,tut. FbI. for..,.! 
.PvAfo,Wv •• n4iZ fOl"Pb(2ba)to obt.in(16~)and (17-): ' , 

(If;,}t8] ~, 't1( -%1%'11[1] 

(llr~) fVl-'Py,1,{2M/T3)[Q) 

As$ .. in:lti\at(15~):b.sbUn , •• ti.tad,theonlyr.tnin,g unknownfn 
,(1~~).nd.(11'#)1 s lwflicbn.tdstob.i chntified beforeth.el .. nt$, 
for [8],Atl tV] un be'f111td" in. It turnSQ,ut that the c:hQi'ttcf a 
value for A, t;$, arbitrary.nd dOl$n~t.ff.ct,th •• l.$t·h:1,tY'$ti.t.$., 
'ibis "r.,ultissbown later1n,ectionlt.3Qf ,tbe paper. 

turningnow'totbe d,rivation ~ftTl.l.t :Kt==-tWl1;!;.PtlA. [Tl-y 
btl )wrttt." 'S fQ 110W$! 

". '-11(ql)20 0 0 

o ~{wt2lWtl)[1/(q2')2l 00 

o Q'.(wta/wtl1Cll(q3)2]' 0 

o· 0 \Ot(Wt~lWtlltl1(CJ4)2l 



() 

UI,t.,.'t151.it :turn.,o:utthatt~r.,t$.,.'NdY .tMojt , .. ,tnf~_~ 
ttOft to 'f1J1111\ [Tl'., To ,.-at(151 fort.h~ fir'lt food; itt.: L? 

,~-.- ". i 

(1,$)i 'PI -lbIl *~rl +~lTl 
·Pb('~~l ,+2b3~'")+Pv(~Z)' "t,Wti(~,l/q.l) 

Ap .. ~t,Jlf'~~.wbilt It i$",alr.,f4,.e:-Mtr.v to:bowta t111:'n ,cal'and tV] 
(~ifitlll, iz,MdPvl. ,tMonlJ ,Qdit!on, '·'1fM1~ ntel .. r,for 
_lvl", C1$) f.'~Nt.l.is ,(.1"" "$ -1 io (15) ). 

'Ho.Nftt'j .,.:,'lterra~lv.' .tho« 'i. tO~)U11~.*if' the. 
tllt.O • • tfMf P4'nt lttlbil:tt Mrflrta .. l.ut.,'" 11,'",it~,t,\",:bu, "lit,' ,.'~,,'" . ',',' '.'. IMPtJy .,r'. tbIN. it ,actual p., cal .dis~OtIf .. 'tt f ...... til1l.re 
'f904 •. " ,," ,., , . ,,~=S(S <.,Oi,S, ,.', ,"'''ufMd' fr.iz frofl; 

,,-J$tf.tton 'If ' 1), ,~'" :IN' ,k$Ol.vtd 'fOf' usl.,. .• Z- " ,I, intu~", 
:111(11$1 .. lat.t • ., (19):, ',' ~1. MortoY.'r . .,b1rl-lPKify1"f,(lt)for 
'f~!. , .... ·4.alltbro unknotMrattO$in$tdiofttl ',MY"-' 
,.tM4 for, ,'~lft,Cll1J' wtzlWtl* wtal'wtl,Pd:,'l't4'Wtl. 

lIt', .• fly :''''1.%1 .... " ~Ivett .• stl., . ttsof,aZ";yt1n:«S,, ..•.. 11 the .... :. 
'.lt11.tb,t$ .. 'i,fI(I],,(Vl MdD1_ b •. ff·lled 'tn. Tn.onlyr ... tQ1nl 
.... ~;tlMtnttft th.bordt·tld:HtUian.trfxOf'$t,ond d'riv&~iY'$ 
i. lf55,· . 

TodtvelOP· ... sti.tI'for<NF5~'. (20)aCd (21) "1.,11vI Ixpns
,$i.ons,fortIrJ:linc .. >.lutic,itJ: 'fOf' tbt8oo-100<1:gOO<l, and,forAc :wtrh~h) 
CIn, btM,iv04 fr'.: thl·bordtrtd, ;U.$Si,an. ~f $~Qnd: d.rfv.ti"p, I. 
$hfWD·b.l.: 

(21) 

Yl<Jnf 'Y ... ,065 
~ _ ;i ::::;. '~("'l'), !~~ 

~f'D 

y i~i V ..... 066 
.~ • ---- (-1) ~ 
laV A,D 

wf)tr •. :! 

Dfis-thlcofactor ·of th".l_rrt in tn. :$ixtnrow*nd, 
'fifth colUllMl of tbe bord·.rtdHe'$'lln (thentgttiv. 
oft"'l: dete"'inantof ,this.l,,'nt), 

066 • 'taeof.ctor ·.Qftbt.l .. nt ·i.1 ttl. $1xthrow .nd 
sixth, col .. of tn. :borG.red Hllsiln (thl 
4.t.nainantof tId, _l_nt).C!. 

D =thl dt·t.'nlfnantof ,tb"ntir.b'O.rder.d a.,s'ln", 



") , 

b,tlOMI ,"'INt. .tH·dtti.rai .. t".f. ~ ,.trf~ fO,.t~" ,'tiM' 
firat" fwtr ~tW$,.~;~fQlr' "tol~in, '~~ M'rdln4Hh,'m",Oivtdiq 
(tQJDJ~2Jl, .~1~,0a5 b¥tht;'l,~tJtn ttte'tftbrow, W. ' 
~~ .. , O&t b1 tba ,.,-.b in the '~tfth (01 .. ,1'1" (22): 

' .... ," -I .. ('.Lf', ,1.n'-,a,J,l,,1 

(ft) '...::!.. i~,~ ",,~", "'~"'~.'~ 
'W <;tf, ~S5IDMli\\ 

(23'1 

fi<l,"',;L.",',"" ...... ' ,. mrnrr .... 

,', 

IInf* 'the' ,ift~_.lut'eity fQtnon-f~. 

'. • ,frtsch'" flllibllityQfthe .,gin.l 
utt.ltt1 'Qf~ln,c .. " 01' 'lIOnel' fl.xiblli,ty, 

'~#·("'Pnf.ID4,'1 

Val 
De ~tW551:0441= -- ~ 

,);.V 

:$ot\fing, (22) forlFSs ,glv., (23); 

Pnf" HFS5 i,* A ~,~ 
CJ.nf tlnf 

'8S.XottMiU1,y1$pti;ifyinQ, ,.~, 'V'l~ tot tbt 'r.tio"w/"nfjHf'$~i$ 
ckttndntd .a,tbt''"tirtbO't4arIdH.s.iu.tri)(ofstconc .~iY.'" 
ttVt$c~;"ftl1"in ,,( '9,in 1'.,a11 ,thltt9thotctof ). il~tb1 t
'rary; (st. $ltt10fl1,t .. 3),~ 

ll.2. '1,llationlbfp ·to.FtischLtU'.,t £)t~1tur'·$~.t. 

nt ,I' ,ift$tfQf:ttV •• t. 'tbi$po'int, 'toUSl(23) to:. r.lltt.··tht. ',.rt.i," 
~;jllrd"""syst •• , ',.pruentld.1n (1) to adll'lbd. .,su. wbl~h .is 
.11kftOWftin 'tbf 1. ttratur •• ,$pc:eifi.CIll¥ .'1' 1Jttl\tYQf"11'b\~U
vt~.l.~ i,lst~'lf ..,.r.b1 •• ort*iitiVG,anatl\IMPt,on .deb 
'tn. ,Fris.ct. ttetmtqoe;MP1.",$lI/ . (11u$ott,'l1l'd1uces, 'to 'tht. :$Y$t., 
~Qr !Wb~!1t1J !fy~t,lftdl!btr"no.~plltt,tf~tfonfor Uti il.'~ifil4.~ 
in, ;(6) .. ThijS •. lll 'dl~.le.l_nts; 1n.tttt bor4tttcl",ssi.nof s"c~a 
."iativ_l ... ' .al:.",. ·to (23) ·,ndtllCltbt, .e1 .. t51 .. '.'1 .. 0 
(:elttPtofcovru fo.f tb.ptic:.bor""<J alongtht l.$t row ",d last 
~ol'UIln) .if 

;Uft4er 'tU'us_tiO,ft'~f$t~~ntsQar~bt11t1t fro. (23). t!=.~ 
pl •. ttbotdttc4.HtI$~~tin .. ,*ft·l1M 'inl'yeninc .. ~l.ltieiti.$for 
~11 ~t..n4Qt1 .. ttl:of W ,_n4 ,1,. A 'MYhI.idtntifi"fr~'(24) 
.[Ht, ~r$Oft*Qu.ndt*p.36l;! 



:aol.P3;1~ 
~ =. _11._1 .......... ""'" 

-SD 

;tl.311' Tht, :tff.1:t of l 

:t~oelIM1,rf(.'.,11$tfCitY.$t.t .. t .. do •• ~ •. ,W.:fmtdohdt 
~,Oft;) •.. 'To ·Sftow,tJd','. ~ .. , hit """4Cftrtd, Qutof (16"'. (11;~r. 
(·1~··).1nd (23lf.1M.tCltfftlth.~ .• ll tI.NSidthe btr.erld HI.,i.lnt tdttl the tXtQtiorl of. -till prJ':1 bot.,., tlttfte list row~: tbI list 
col~f ,r.' .ltlpl'f.a:&1 A# .*ltip.l,tng .1bJ\anlrbi.tr.ry,on$~t 
k., . tbt'n.b&., .. thltfftetof' ch.notM. tb •. "alue.of tb •• ~nttnent o.f 
''tbt:.ntiJi_.bOrdlrKHfsI1.11\ ,by • 'flttot-~fktoth. J)OR~. of th 
rn' .... ';offOod'. 'fn tb.d . tystM\", 

.mtr.: 
,J[ ~··dt$fgn.t'$.ny .l~.ntin·th.'ft'r$t. fau .. 

rCM$ o~tol"""I,:of' ·thtborcs,r,4t(f Hft.$$iln, 



f~' ! 

IOMt :# 'tba~tt.tnMt of ··tk.l~ts .ht,~ 
firltfou~ ·~ .. ·aH tolUWtt :0,: tie :1>0, .. -
,de,.. !Mot_ ,(fr •• ten '.1 .:1 .... ttlW . ., 
'ire 'f~to't4i ·'<mt) •. 

FurtMr I~'f~ of.the dttt,.t ... t· 'ib the ft~$t _til in·fIS) 'bl tbt. 
1"tr. ··Ind.· 1 •• t ~ol ... ,1*1" tbt "fIt of stltftb 'h".helt 'of 
tftft:_'tetU io,.l., 'u.' 4.tt,.h ••• tof._ f:tt*'3tJJ th .... tMxof 
'·~'·f;·.'t1plf.d: by Jftce. __ (f,.~tdl • ):. \ .ttnl '.,h" 11~torH 
OIt): •. ·Sfftce "6$'11 •. liM'" fun·ctton·of 1 I '."tip1.11tG ,A. b, l~ 
Irbitr.ty "'KtQ't k •• ltiplitl ·botb't.fJ, fitlt Ind·M,cedt.,. ia (25; 
by.f,etcr '~f It tli$td.to.tMfourtJt .'. . .. ~ .. this ... tu.t .ta 
Qlnainlto, of botb t,_· ift(24, 'i,fIM II k ~" the fou'tbtM~~ 

I· x X x; ~})KI· .' 
'. .. J( 1:. X ~P)t . ~'l X X XI'· 

# IF 55 •.•. x.... Xc "'. ,.op ... x ... ··. ',,",. 1'5". x X .. ·· X ..... ' .• ' .'>c, ""x"'P;xO I ..::K X x 

Futtn$tlIP'tl#lon of ,tb. det • .,.htlnt inthtffr$tttNl' in (!6) t>y the 
lut ~ttM Wld l.st tol." giv,'s tho s • .(J1nift.tt"$~ i.choftmu 
tf.~hlVb lV"$ .tbe, dattl1iinantofa2two: bytwo, .. trtJOf .-K,f :$. llUlt1p,
l'n;I)Yln-'ce ttm(~rr.Wh1ch J; "~'. ,'t.NUY ··t.f.ctOl'Hout. Slne. 
NFS5, ,i$lltn.ar' 'fU~ttion ut ~J. Iltltipl,iftl.1bY.Jb. tbr,tr.ty fl.ctor 
k. :wlttpl f'$;~oth tt. fi tst.net ,.cond, tent ·tn'(161by. f'.ctorofk 
t •• std. to"th.thltd :power.., 1hi$'I' in. ttU"h. ."S .tb.ttft.:rt_r.tQt~;, 
tnd ~i·natQr$ of . botb . 'tem 'intl4) :lNt. tllJ,d by .f.,tar oft tQ 
th.fourtttJ)owtt., ·Which clnc.l •• crt. oth.rout" . Ttl, :t>.$ult f.$invlt~ 
'tlntwttbth. ~UMbIt' olfoo<l$ in. th\dtfO.nd .trix.nd with tnt v,ltJ. 
ofk. 'lh.fJJl ihMndela$ti¢ititl.rt ,ot • fUnetiOJtQf A. 

'To $UJrIIIlritl.i1v.1l only fe~rY.l u.s.,i2 . (l 1 in.l~fun~t1onof 
tht:$badQl4prittfJr bulk*:$p.t~fitl,l'lY pb2ba):t pv(tbe $badowpr'iet _; 
forVlrittY)'i$ Ith.pQint. at.wbitbpulk hlldiJUtilttYtorb21tba ;: 
1,1 ... 1. Ind .. W/lJolJ...tn .. ·. ·"ntlY' .•..... ·.t"fiX .. ··Of d ... n4.1altieitt.$ ..•• Ybj, 
1$ Udfot' n 'fOQd$~ Three of tb.$.'.l"'~$ .(afib •• $tiRted fr ... · 
(15"')~. .' Th" fourt'l vllul.w/nnf. --'J 'b. obt.,incd fr~tUr.et .st1 •• t., 
:of w .n4tJttf~ 



/ ' 11.4., An AIUot'ithM fo.r Solving thff!kld.l 

Sintt, nQn~Qt~c~'$. ,four.\l.lt.t.$lr.~~~ly.titi .. ttd ,pa ... eter$ 
(to s.y:/~h'le'$!tl"" _pr.f.r,.ble .It.rnativ. :pybe tC», ... b$tttute frQrft 
on.: t~l '(~ul"inc,~ q~ ,pJ'ic" \.l •• tici,ties, for an,YGra11qftnefour' 
Y,ll"t$, 4us;t, 1 l$t.d .... " That ls·..nY~O$lrl nltion,~ffqyr·o, .. t cfa.tot!' 
9·f (n+ll ,tl.$(n+21.deund,.4!lqti<;ltt$' plus, ':the foul'vCllu1'$,a2T PVt 
S,J.ncSW/'lnf •• ,. ,.J)«sel,cted·to identify not-only th~,.nti'r. demand 
syst~.but tb$$', four ;ldditionalu,'tt1 ityf.uncti(m~~'t'''''"te,r value$ as 
well. 

'VariQ,l.tstomb'1natio.n~lofarbttr~u"y v.1U~$, .yb. $pecifi~IC'JfQr i2~ 
pv,S,.andw/1'lnf,-.nct VE!rious, d •• nd mltricoscomputeci,untilth, 
unique'demanoutrixisfound,which :contlin$ all of ,the four~g()gen~ 
,()tJsly $pectfi~dRrice 'Ci.u;l: incomt:elastiei:ties...Toa$$lst in 4" Qrdet""' 
ly soarch:f:Ql" tbe 'pa'rt,i'cu 1 ar cOfmbi'n.ati. o.oQfi2,PV,S..andw/fJnf. . 
whicb will \live the 'four eXQg_nQl.1s1y sptcifi(#(t &l~$ticitie$, .{SOl.ls 
dev~lopeQ ,btlQW;OcFirst. rewrite (2S),(whlcbgive$·an;expresslon fQr 
tne d·.tel"min~nt oftbebord&fe'd He$s.i~n),a$ (26), using.aqifforent 
.notation~ 

.(~7)D - NF 651 Os 51 .. PS2 I 044 1 
whereO,55,anc{ 044 are: values()'f .a five by fi·ve,and'~ four 

by fourd~terminanttre$pectively~ 

tQ ,c~m:putt.the' incQme,laticity foran,y fOQd •. 'say TO't, the fir.st 
fOQd~,. a V.,lueneed$ to: 'be ()btaine(i 'for the ,cQ-fac.tor fill" the last 
elem$llt i ... the fir.strdw of the 'bordered lJe$s1an: 

l2S) 

Xl~ x 13 x"l4 0 :~Pl" 

O 
)(22 x23 x24 'OQ"'~'2 

. 61:: ')(32: xaa X34 "< ,-PS 
.X4, .'.~ X.43 ~44, .0 .' -P4 . o 00 NrSSO 

XIZ ,x1.3 X14"'P.l 
)(22 .x23 XZ4"'P2 

~·NF55 ,x32x33~34"'P3 ::;. Nrssl0141 
x42 x4a )(44 -P4 

$y an~lo9y·.,for ,the n,extQr second food, (29) maybe written: 

(29) "06Z :: -NFssIOz41 
Tb, .lqu.ival"nt.expression for thQ ;nQJ\"'"fcQd ifltQmeela$ticity has 
already b".,l1 Qerivedand 1$ gi'ven 'in thentlmer~tor()f (22) above. 
Note that the ratio of any two food income elasticiti,es does nct in
volv.s w/flnf;thatis, theNFss tetmis abs.ent, as shown in (30): 



'fll_QZ 1'0141 
~-." ~ --
llZQl 10z4'! 

T~"flr$t,stIP in the': ~*putation.'algoytit .. would b. 'toarbi
trar;ly select. ttl., •. JOVfestvahlefor .S(b2.12b3)With .. ln _ ..... f'.a$ihl .•... f.,angl' 
(whi cb th,n·eanthenb. incr-.ented indiscrete'steps 1$. the. process: 
to 'bGi4,~cr1bI4:b.l~ i.sr.PI.ted $,.ve,a1 ti_s).S,co,nd t threefoC)d 
int:~.'a,sticitles out of 'the total of- fo~r elastl~1t1es 'ara,sll.eted 
WhichGi vetwo,rat1os.a$'expr.s$ed'onthe 'eft .. handsid,*of ,(.301". 

Third'~a·slJb"'al~aritt.." $0 to ,speak"ts $et~pwhldt .. fora 
01 'l,n S',deterMines.tb$, :unlqMavll utsfori2and·pv.whien 9,1 ve thl~ 
the, two rati.osselect;1<i ''in ,st$p. 'two-: . Th~$isub-.lgorith.WtLtld 'invo1¥. 
Irb1'~rarily$p.t"<ifYiil~avalue$aYfor &at an~thens~eJ)j)ing through a 
S.I,..,i8$ of va. 1. U.'$ fc.,r. ·.·.flV (tht .. three"al.~.s, $., ' •. 2 .•. 11 .. an.d p .. y . are .. SU.bs. t1. tu
ted for the three .unknowns, on, the right..,hand .side IOf(30» uVltilone 
rat:lois obtained' exactly .... This .a.lso ,gives aC'*Put,dvalu" fqrth, 
:$.~tSnd ratio, which t$MQst likelynottheseeondrattc \7l1uebeing 
's.ar~hed for. ,However., the diff.rence b'etwten/ tb.v.luetomp~ted in 
the firstiter.f;iQnandthe ta'~lJe.t 'value (;for the secondratiQ)prQ
v1de$:ln ;1ndi~at1'fjnof' how to 'ad~u$t, A2 ... for. asecon.diterat1on' and' :$0 
Qn •. untiltbe 'correctvaluQ$ of a2 and Pv -are found'whicb give the 
desired ratios" 

finall.y~in $t~p f9UV. the tnree:valu.sj"stid~ntifi.q' fQr-i2, 
PVI and S,. are~ttbstituted intlJGh.,borderred He$si~~h Values· for the 
fMI1n.10g. unkn~,:nlntbe'bordefed Hes~1an •. specifically w/9nf.are 
$t.p~d.thrClu9hand~ ... ~ice$ of:ela$tieitie:$ 'comput,d untl1th~ ~~tri)( 
containi.ngthf) df)$~r.ctfQutthe'.sti.el.t.y found •.. Th1sc~lGte$. the 
fi·l'st iteration ()f 'tnt OV(t~l't'J l'fAlgorithmand ,SJ'htAS'#itili,«1.tO$ ·of the 
fou'P pre-spetifiedel.stic.iti,es, ,most likely o~ly one of .wl1i~h (the 
fourth)utehftstn. four .elf1sticities exogenously specified. 

Return tost.P 'on... Incr8ft1ent,$ and tii!peat a.l1steP~.Contin~ 
,uing to: incremtnt Switbina. feasible range willg;ve severalcc..m:bina
tion! ofestiutts of the four elasticiti.es,whichoverall (if the 
proposed defQnd ,strlActUte hasa"yvalid,.t'yandassuming~f.'alist1e 
e$tiutesofth&fO'Jr' elastleiti$sl.should '·bracket-- tt;fitst three 
elasticltie$ abO'll and. below. with onec:omblnation bet(~ ·a c:l()~iCt est~ .. 
matt ,of all fQurexogenously,speci'fiedelasticities" 

The praetica.1' 'imp.lication oftbe ilbofJeanalysls, whicbmaybe 
g.n,trali zed to a d-.ndsystem Cl f any n~erof foods and ooenon
fQotl. isthat,giyen: 

1. househcld-1evel dataonpri~es., '.quantities,and calorie 
conversion rates far n foods •. which in¢ludeallsources of 
ca:1Qri esfor'the household; 



2... dl._, on tot.': non",food:lxptndltQr ••• nu.bt" of hous.bold ""'1'$, _nath.'lg.sand .,.)Cof thesfthou$.hQ1.d ""O.rs; 

3., .~rfoti'knowl.d.oeiof .artlc.inatio» of fout-of the following 
(n"~1) t,1.s . (n+2) p 1 us four par_t,rs!, 

(I) ,i2, (a 1inta'i '!tmction' ,of th.$hldow' 1'r1".10r bulk, 
r' $"cific~lly Pb2b3),' 

(blp" (the shadow .price for'var.ety). 

(c};$' (the·J)o,hlt.tWhieh bulk hl$ disut111,tY.·or; 
,bz/2ba .:; ,i;1112' 

,(dlwllJnfCthe ratio of thlJlOneyfl.x:ibi 1 ityo.vertheineQMt, 
. :elast·iclty'fornon-food$,. 

tel· 'tht: {n.+li b~(n.t2}.1~<~ticiti'$, in the d-n4, .trix, 

anent1r ... trix of dINndel.$ticit.ie$;IlQb,construct,d which do.s 
nQtdlPtnd,on ·the,assl,IIption .ofadditivityofutility bttw.en foods; tn' 
the. utility functi·on;~ 

To inv.,tigate ,sOIWIprop.'rtits.Qf t.h.ch.ractert$ti~ fcod, demand 
systqpropotied in,tbis paPer and to gain s .. intuitive insight 'into 
hcwvariQus~ss_t1on$aff.c:tpar ... ter estimates,. a·bas .... $etof 
dgandparameteresti ... teswillbederived bY'Is'Ulting'nypothetical 
values for i2;PVt ;S.and W/nnf, and' 'then var.>ting ,thaseval uesone 
ata ti~to S'~' ;~he dlrec:t:lon'of ande.xtent towi'ich: the 'base,la$ti
cites .chans,,. 

'Table 7g~ives the val",ls a$sUtned: foriZ J Pv, 3, .itn~ W/1Jnf for 
th.,based.undall$ticit, matrix.. The.$8 cOlbine.o With the datag1ven 
in TableGgene,ate.th,thlf., sets Qf thmandmaty-;c.s. given in 'r.b105 
8,9, .10 Whicbshow thf. observed (uncampensated) demand,matl'ixel'as
ticitymatrix, 'the. eOilptnsat,d.elasticity (utili~yconstant;,income 
elastleitiesare,not,apP·licabl.) dfttlnd> lIatrix. and the cOIIPensatld 
aq/Jp (par_ter.$ncteupressed in. terms of percentage changes), demand 
lQtrfx. 

ettore procetding,note 'that the fourc~nre$tri<:t;on$ derived 
frOM'd .. ndtheorY"'-adding UPt homogeneitYt$YllHtry.nd negativity 
.,u~ hold: 'for thest Istlutes,. Th~ ealc.ulat;cmsare not shown her., but 
tht bord'l'edprin~ipalminQr$of the bordered Hessian alternate in 



D 

,ikCalQrles·expreS$.a· in c~nlts of 
1.OOQper adult eQt'valentpe,r day. 

'\ Frult/' 
Deptndent Corn Rice,Vegetlbla MeatHOn-Food ~~tOl'B 
Variable Price, Price Price Price· Price 

Corn - .. 391 
Rice .. 539 
Frt./v"~ .057 
Me~t " ... ,.,259 
N(m.~fo()ci$ ,,.. .499 

Dependent 
Variable 

Corn 
Rice 
Fraitslv",*tabl.s 
Melt 
Non'!'>fQods 

D.p.nd.~~ 
Variable ., 
Corn 
Rt~. 
frults/v'Ott.bles 
Meat 
,Non,""food$ 

.157 
-1.136 

.:006 
'-.045~ 
·.,083 

Ccwn 
Price 

-.369 
.. 702 
.198' 
.. 126 
, .. 024 

Corn 
Price 

- •. 761 
.260 
.. 099 
.031 
.024 

.062 

.002: 
- .. 645 
-.052' 
..... 138 

Rice 
Price 

.162 
-1.098 

.039 

.JM4 

.D3B 

Rice 
Price 

,,260 
-.313 
.015 
.O()8 
.029 

.088 

.. 023 

.'Q·86 
-.996 
"".121 

Frtdt/ 
V.gttabl. 

Price 

.071 

.. 060, 
... 594 

.. 086 

.051· 

fruit/' 
Vegetable 

Price 

.099 
.. 015 

-.198 
.014 
.034 

Meat 
Price 

,,109 
.165 
.209 

...... 661 
,,335 

""at 
Price 

.031 

.008 

.. 014 
-.023 

.046 

.086 

.. 512 
,,496 

1.351 
1 .. ,842 

Non-Food 
Price 

,,026 
.171 
~149 
.405 

"!'t.447 

Non-Food 
Price 

.024 

.029 
,,034 
jOO46 

.... 204 



fJ 

$1," '.ith,titt;'firs1;p"cneipal.inor'posith/l. "this .nsut':e$a CQn$
tr~ined_'.i%ation (".Chia .. gt196'11,.p~, ,'360). Other vaJues(ould 
bav.btI," chosen f~r th. variabl.s in: (i,blt:'Qwb1ch 'WQuldnQthlVt 
M~isf'ledn,,,~tivttl(th. bordered principal ,.1n"n~s of the :bordert(l 
Ht.siln do not .1ternate, in signor the firstprl.nei,pal.'nori$llot 
PQ$itivel. It-tAs.,lre.d111ointldout .bov. that, t~#f;!:&ordered', He$si an 
: .. t't'1xl$$~trie.Mc.Ung ·up is assurec:l by deriv~t'R~\,)J)fthebor,-
de ... fl"$sian under .budg.t~onstrlinth " 

tn,: Tabl •• 11 tnrot&sb 14b.low. v.1 .... sfori2'PV,'$,andw/llnf 
art ".ried 'one ,.tatlM'tosP howchlnge$ c1n the$6' valu.s, :af"irEtl~"t 
tt,dtoth ... gnitu4esof the ~est1Mat.d d.an.d,elasticiti)~. for w~rluU~ 
food •• , tnt_vitwing these t.bl.e..k.ep inmfnd th~ta~~~ .. ~~lfla.ti on 
offpur1 fteoe ,or ,C)Wn-pJ''Iee"lasticitie$ ('in ,anypartleu;t~'(~Y'ow) ,coul d, 
be$Wit<:~1d with the ,.sstaedvaJue$,forthe,patamete·N~ (!'i.the 'utility 
ff4nction to 9,1'1' idlntlcal .lasti~ity ood.,p'l"amtter'estimat$$,. , 

'Tabl.ll$nows, 'thaeffeet,of'val"Yingthe sh,adow :pricEl for bulk on 
th'Pl,.,.tlresti' •• tes.ln,genoral, 't~e :bighel" i$,the$nadpwprite 
fotbulk, tbe lower aretht inc~ "last~lciti,es fO'rstaple,sandthe 
bigher,.r. the in~OMt ;,la$t;'cities for ,~ats (Qr,nQn~stap 1 as)!! Tabl. 
,11 '.1$05I1ows: tnatlngeneralpr;c: .... respon$ivenQs$ 9,Q$$ ,down ,<t~the 
bulkshld4>W p'f'ice ln~re.$es •• ~ 'hypothe$izedearlier ln the:papet" 
'.lthoughpric.,.sponsive ;,nC1"I$e$ fOY'rl<;e. 

Table, 12 shows that, as the .point :ofbulkdHsutility isincre~$'cl 
(for eXfdlPl,foy.' ·popul.ti~nswnichar.ephysi'callY a,ctive because of 
their ,occ~p.tions):.it.e_, •. lasticltle$,t$ndto "'1creasefor,bulk-, 
inten.$ive food$,such as rice 'and ,corn.. Incomeela$ti eiti,.decllne 
for food'$·.ttich providevtrietyin 'the di.t. 

T.blt13shows tblti ncre'$1ngth~varl ety :shadQwpriee ,bas 'the 
oppos'1,t"ffect fr. 1 neMitsing the, bulk shadow prlce:ion; nco. and 
pric •• lasticities for corn .... -elasticities '111<:1"6-'5,&. , For foods that 
adttvarietyto: th- dJ.t~at low cost,income.ndprice r,esP(msiven,s$ 
godOWll., Th' .$trQn9desirefor "Iri,ty' CQnstra ins the l'eactionstfl 
'chan.,.s 'I'n thttptit.'ofthe low-var1ety-costgood. 

Tabl. 14shQWSthatpric.~re$ponsiv.' of,fQods iS,little, effect • .d 
byvlr1ationln w/'lnf..HowJ".r, ~ne~ elas,ticittt$ f4r a.llfoQds" 
..,dincOMandprice-r.$ponsivt forthenOfl""foQcl,good are extru'.y 
l,n$it1.". to tt1'{spar.-ttr If 

Rty:i .. 1ng theov.rall'pattern ofe1.a$tiQ.ityestintes in Tables 
11 tht'o~Gh 14".llst1citY tsti.tes in gtn6r.l.but :'specillly for 
~Qrn,.r •. s.ns1tive ,to asstllldvl.luis for i2,'Py. S.J, 'ndw/~f. This 
is in on':$.ns".ncouraging •• nd ,in ,nother sense cUscouraging.. :It is 
encouraging ,in that,t"epropos*dd_ndsystlileanacc_date a wide 
",Qg.·Of pa .. &MQftsti.te$ which a,recon$1$tlntwitbttte ,four 
gtn.ral.rt$t"i,c.tions i...,,()std'by deund thtor,y. Such generality,. how
.vtr,.cQAteswtthl pr;c;t. Apparently,. 'fa'u*lypreci,sl estintes .of 

o 

() 



o 

0 .• 41 
Ow21 
0 .• 09 
0.02 
-O~02 

Corn 
... 0.15 
-0.49 
-0.39 
-0.35 
... 0'.33: 

·0.,10 
-0,.·61 
-0.65 
-Q.62 
-0.58 

1.20 
1 .. 32q 
1.35 
1.34 
1.26 

-1.00 
'"-'1.00 
-1,,00 
jIII',l.0'O 
-1.00 

*i.bb2vari.$ directly withPb2b3: (S,ts.constant),$Q.tha!,thtfirst 
derfv,t;va 'or bulk .in"easesasth« ._bsolute value of ··Pb2ba1n
creases., in th",.ange: w.re the, u,rginal uti'lityof bulk i.$po$i" 
't1ve. 

1.1. 12--Effec:t of " ... ,fng tbapoint ofbulk,disuti'li.ty (bZ/2b3) 

InceM' Elasticities 

Cor" 

0.~8 
0.08 
0.09 
.0 .. 11 
0.36 

Corn 

fru.itsl 
Rictt. Vegetables Meat Non""'food 

0.42 
Q.48' 
0 .. 57 
0,,70 
0.54· 

0.51 
0 .. 50 
0.50' 
0' .. 48 
0.82 

1.42, 
1.40 
:1,,35 
1.22. 
0 ... 56' 

awn-Price Elasttcities 
Fruitsl 

1.82: 
1.82 
1.84 
1.91 
2 .. Z0 

Rice V.aetables Meat Non.-Food 

-0"179 
~O.94 
-1 .. 14 
-1.39 
-0.93 

-0.06: 
-0.06 
-0'165 
-0.60; 
-0.29 

,..1.03 
"'1~03 
.... 1.00 
-0 ... 90 
'''0.40 

-1.00 
-1.00 
.... 1.00 
-.1.,00 
-1 l1.OO 



'" Ass tioft",; 

·.ev;: 0.000 
!v =: 0 ... 300' 
~\I.*o .. ;65Q(a) 
i~;:; 1.000, 
'Py= 1.30·0 

O'!'ii,.~"'""'-""""""''''''''_ ',Fruits] . \:0 

'Corn.' Rite" V!i.tabl~s. . Meat 

COrn 

"jf '< ,-. 

,I; 1.,,50, 
q 1 .. 11 
\,1.8(,-
\ 1·.;9% 
\,)1.;95 

r.1.e 14··.£ff4Ctofv.t1.i~,th. tatlQ,of'the _n., 'n.x1bi'11,ty 
o,,(.r the: i"c~ elasticity for nort-'food$(w/nnf) 

'+¥ 

!1~ueetion 

w/rtnf·. "O.2(): 
w/nnf:;' -0 .. 60 
w/flnf;:' -1.00(8) 
wl1lnf·a '-2'.00 
11I/fJnf:; -3.,00 

Corn 

fncOM'El ast'tci.uies: 
Frult.st 

Rice Vuttables Meat 

I fruits/ 

2.42 
1.,1. 
1.35 
0.87 
0, .. 64 

Riee Veq,~t.~bles Meat 

-1.16 
-.1.14 
-,1.14 
~1.13 
-1,.12 

-0.67 
-0.66 
-0.65 
-0.63 
-0 .. 63 

-l .• 07 
.. 1.. .. 02 
-1 .. 00 
~O.,96 
-0.95 

Non-Food 

0 .. 66 
1 .. 42 
1.84· 
2,.37 
2.63 

Non-Food 

-0.36 
.... 0.71 
-1.00 
-1.29 
-1.43 



i2,'v., s.Md;:'lJlftnf~"" "ttdtd;to obtainpr.¢is..t'iute,fori ll1, <i 

",1Mtnts,in, tht dIji~. ,.trfx. 

, . III $.l.cti~g liIhich:in(GNlor ~pric •• '_$ticitie$to $,I)K~fy(.'t1'. 
, .tll;')(OIMOfJll.~" 'tb.h,t.PlJrtad'l WQuldap,pearW:b.toehQO$. 

Plt_tel.fot ~$,withhilh bvdGtt ,'~B •• t¢otn and.non-faodSusini 
wr ,h~"tMt.icll.tas.t):'.n4 ',\rideli art'\~,n,~i'1v. to ttl,utility 
function,par.tar' wbiehn'~$ 'to.k1dutffiti.thop ,.,deh; wdriv,
th., c_ti'ondecl,lon. "ror'exlIIPleJ 0.,.. would_"t ttl,identify 
;y,bJ' .• ,.i.,rl :$,p'.cif1e.tionof~,i ... eOlllt.llltt'ity . offrutts, :and 
J('Btib'IJJ.rathtr than,theine_ ellstic,iti., of •• t otric.,w, The 
i~th0401atyis ftexibl •• nough tbatd'J>lndiftgon 'Qulv.il.btll~.v anet 
esti_tts, aVli1abl. ft_otb~r'stgd1,'$t ,qn.-.y choose, toexOQlnously 
$,ptC,ifl_certain, Plr_t., w.ich~'ntbUs~cQ!lficl.n'.inJ sa,tht 
non,-food! inc ... e,la.tic:i/ty,. ,lnt$,RQt toehQD$.,tQ, "se1IAt, .... oth.' 
plr.qt, '$I¥')tb.,.",y fl.ltibili't.Y.. ' 

fin.ll"ih.wicW.,tuI' of.,1.st:icit1'$,Pf'O'clt..ctd in T.bl~s' It 
throu;bl,4,.odt..~"IPlCt.ttcn that$had.owpr'fces for tbtVI'rious 
:char.c:;tlristic;s will Va,rybyinc: .. gro.,."detlOnst,.tethattb, ;pro" 
~t4frllltWOrkcon ;lccount.botb'forap.tt.rQ'Qfdtc:lininQtl.stic1-
ti'$f:in~$Qlut.'vllu.).s! 'in~ .. incr, •• ,s1!.nd, .a,patt'fRof first' 
incrtuing',Wtd then d.t;r!"$ina,tll$~lcit1.s ,a$.jncQrfte 1n«:r,$$,.'.) , 

,IV.M IIPLleATI.,USIJIG'PUkISHEl)'. 1"""11011 
'F*IIAMll.uQE IlRIm. SUIV£Y' 

JV, .. l;.Oerivfnl tb,r:oo<lo.an4Matti~.s 

Th1sMthodololY (a food. d_nd ..odel 'bastdon' d-.n4forcharle~ 
t.ri$tt~I), i$~pl1": her, to'publf$bed dat.,fr. the 1915,Pbi11p'p1ne 
natio_dd .• ,nutr1tioux ;!turv'Yt ,to .dlrivtsfooGd_nd • .1.sticity ,sti" 
.t-sfor ltrban: Mdrural ,o,pulations.; Tl.bl.1S pre.ants da" on 
per-capita eonsUMPticnlfcn" 11 food group$:faV'l".g.ipri~Q ,pai'd per' kilo 
for .•• ~bof tit.,. :17 food, ,groups. and ilv.flag. household sil •. :and 
n,._r<lf aoultequiVt".nts, disI,9irisated by ,urban ,anet ruralpopula~ 
'tfons. ..:IJ1',O'proYided in Table 15Itl'k.ilogr~to~c.lorlecornier~don 
fatt$(wbichat. :avail'abl'l:for the 'surve;ywidedlta., but not broke" 
dowrtby,urban and.furalgfOtlp$)', ,.n(1 nonfoQd 'budget; ,$hilr.·s; .wh't ch.re 
not tlkt'" frQitthefNRl$lJtvlYS ,butef. SU991Stedby othlrnationwid,. 
e)tptnditure ',UfV'1$ (NEOA 19$5). 

I\f1n.,1. r,q,uir .. nt, fot ,applic.:t1onof. th •• thod~lo9Yis pt,,, 
sp.~if'icattonof fc.v~ .. pric. and h.~OtMela$t1citi.$,on.set.ofela$
tici,ti'$, far tb ..... rb.n food' deund.trlx .ndaseparat •. setot. 1'$.
tic1'tf.s forth';furalfotld dtund_trix. Unfortunately,no direct 
tsti.t8$art av .. il'.ble frOM 'qther,'tudit$,specificallyfor ,urban and 
'.rur.1PQiPul ations. .. H.ver, sev,r", 1 .. d,"t1cl ·,stiptes'areavail abl e 
for riCI.ndc:otn(sn8.nn,g.n 1982 fora $urv.yof' foodd-.andel.s
ticitipfor the Pb'U ippines). which.". di$a99rt,lttd: by 'r.g1onaml 



~al'!" 

1.'.,15.,·,., capita cO ........ ;\.Qn l""'l •• 'c.l()rht~omr.r.ion ... t ••• prt~.$p.idfQ" v.rI Q.Uc.fOOd 
··'lr __ .~hotI""14 ' .• 'z ••.• 1t. ~tv.'.tl •... ...a food~tWrN, ·by·~.tbet\ ,~, rut.l 

,~l."'Of1 •. for the: fhnfppine ••. 1,1' . 

,* .tto~~ 

Corn 
JUc. 
,Othet' 
F'ilh 
... _t 

,",..-11 
f'rvl~ldv ... ~lbl .• ' 
A.n others 

f;~~t'b.r. 
ou.t . o:ftot.l *" 
.~~'tur .. ~· 

~l4:.b:. 

:Mtilt -..h'.lcnh pWn.._.Ud 

Jdioa; 
Pet' 
~ 

O"U. 
1.'9 
<h~7 
0.11 
.~ •. ~1 
1: .• ". 
'\ .. 31 

Prtc:. 

"". Kno 

tfOlf 
1.25 
3 .• "1 
!.7i 
7 .. 25 
1,,51 
3,;'3 

l~E~ 
.e,lor" 

PC.r 
w.no 

).$0$ 
a •. ~S2: 
3.3SO 

"2: 2.1$3 
l't 

~.S3' 

0,."$ 

' .. If 

(:00(1, 
BUOg .• t 
Sh4r, 

.(hot 
(h1l 
O~()S 
O.U. 
0 .. 1& 
0.1. 
O"l1 

c.loti. 
p,r 

Ktl~9r_ 

'dee! "HoI 
Pte- 1~ PIt 
Calori •• .... k 

O~'2' 0.3" 
0.36 l'l'26 
1.0% 0.08 
S.li6,ff, 0.67 
3 •. 37 C'h1$ 
~",9% 1",1" 
1.5$ 0.'$ 

Pric. 
Par 
KUo* 

O.~ 
1.'2ft 
4.1.1 
3.~2. 
6,,1$ 
1.31· 
'Z.61 

,c.~~f!. 
Por 
Kno 

3;,$l$· 3.',%: 
3,.3$0 

G1Z 
2,151 

3\7 
.1,04% 

O.~S.$ 

6 t ,l 

,1, 

Food 
lkxft1tt 
Sh.ar. 

() .. O3 
0.24 
0.03 
0.2.0 
0,09 
0.2:0 
0.-%2-

prlc. 
P .... 10<Xl 
e.lo;lf •• 

0.:2.' 
Q.36 
,.23, 
,5 .. 0$ 
3 •. 18 
'h10 
1.,.31 

·Pt{~ ••• r. ~,...lbe4: ·<m.ccrnpric. of ;t,,70, ·p'tJdlo ... 

ttoodi~t;.h.t'OQt:Qr~oul.J·p..ndtt~r.'.r.t:lk .. front tt£DA (1'8!f) ; Qt"'odt, .n C2tmtr 
~.t .. t."Q~ in :F'fUUHn~ 



,E~Ptr'f.nts war:erllftw1tb,.rtQU$U",of,urbvalnd ,,:,,,,1, ,.,t.i
.ate:$", whtdlbr.ekettcttht,. ""tion,lbq.:'$t'.t'$,,' Tab1.16:,iv'$ 
tbt, Ht; of, .,ti.tn. Mtdeh. wt' •• v.nt .... l1y ,'$.l.~t'd. for.i.l.tion .. 
tiofttood.~itu".la'tictt\i.$Ofljj'~' .nd 1.61, 10,r tJr'ban ,and,tural 
gro ..... t,,,,tfVttly. ·sbQwn',in '_'1.16 •• r,.con$ist.nt :"ltlt .rr "$tf-.t. o'l.50obtliMd.by'C~lQ (und~ttdl fortbecountry '$.Nholt. 
Ind:cQr ... ~ to food '1I)(~fW,. •• l.sti~'til$ ,QfO .. 4QMdO .• 50", for 
uti>ln ,JMru'l t grot,tp.,,! 'tRMct,ivell .. 

Applicltlon ·of itbet:ha,aeterf,stfcfQOd ;""d.thodolog,Q$inf 
tn.; 6.ta e.,taiMdinT.alts: 1$ Md·.16gtvt: the dtRnd .11lttCiu .' . 
• trfc •• ,~' 1ft T*bl*1'7for ,Itt Jfirlp,thmQf .eVtrl fOOd It~up$~4 
ont, ;,hQftfGoC", 

E •• lniq 'lM 'two·, ~.trit.',.not. the: 't.n4"~J 'fOt '~, 
'dtlMr-pfictd'food$$Ucbl$" .. t1: "lfo~ . non$tapltl) , ,.ndotbitr 'c'r.')~ 
(forstU,tss) to", 'bl'. tn.. hi;b.st'fftC~ .lastititt,st .afot tn •• 
fnewtela,ticitt·.s tQ R'dptl:nr ·~'l""~ri~_);rur.lsroflp, 
·thIn· fOfitb. (hl,h.r'I~_)utb.i.JrQqp'"l 'rM'~l $tfuctQrt"~~r.s 
that, tht,.ltt.tft:confQf1I ta tbtfour:stamt.rdflstfittfon$:of ~ 
~r$:(lJ"'iqup.(a)~ntit't,,(3)t __ tfJt' ifl4 (:4)nq.ti~ 
Yi'ty, • .tdch. ' ... otBr'tldng$Jj '.,10'1 ·that; 'thtCN)s$!"'pric., '.l.Jtie'~1 
'ti,tS 'of:, bitb,fJadlttp,,"rtl'_ttltlsuth ·~.rtee' will-t.nd, ,to .be 
bithtr'(1n.,u.lut. 'W.l~.),thlft the' :crQ$$"pri~ •• lutititt' •• of it_ 
Nith. 'lower ~tJ>rQpOrtion. 

IV.2 .. 1.lIrbanp,tc.chlPt'$ 

~ .11 'do 'tf;e$; •• 1.$tftft$;f.stt.tu·.,rt4t~t·'.ctQ.t con~"J.p
,tiOft 1,"lS·_ddt .. ,. $ur~.~ tnl94Z? TOin_" this, ,chang,. 1.n 
"tites "JiB4' iflCC)Mt "0,'. ·tbt.-t1od1971-198Z wt,t •• .pplild,to ,tht ,'". " 
.riyM ~,._trt~~$,", ,Tht '"~li$bt4 • .-ar, of: thtl982~-tritton 
Hrft.Jdotl, no't :r~rt prh~15,..ld fot variou,fQQd'·tls dotsth. 1978. 

lotH _ ::1~ 



jIio33~ 

1,..1. ""~'t'.*,_ii'lC_ .1.I~tcltl" :t:PfC;U't •.• RtJ2tl.fQf 
,,;Uj;.'tt •• t"~t.'rbtfe ·~.~1.· 

("rn 
I 

e~tn -0 .. 1", 
.tile., t .. Q'u 
'1t,hr c.r,.t. O'.f)1.Q 

-0",00', 
n~'t :C .. OO~ 
f:n,ti tflv.,tlttb,l., ""0',.001 
AU cOt-btu O;i(.u~ 

tkmf* "'().401 

t~rn, 

t~t~ ""l .. ~l' 
tl~. '13 .. 14$ 
4tbtr ~tr~.~. Q"QU: 
nIh "'tl.tna 
MI •. t ... Q",\JQ~ 
'r~h;, .. I;dt«t.UOl •• .. 1;1 .. 4,)" 

AU ~tbOr. Q .. ~' 
HOnf~ '1!O~.~1', 

.,::. 
~""'ttf;' 

!bltfc::ltJ 

-0 ... 

"'i~'S 

ItM" 
Ric:t e.t:Qt, 

D: • .GOl. '!J",~'l; 
... o .. ~oo '0 .. 0141 
~"tll !!I'O.~~ 

.... Q,.~ '''''0«001 
·t),.tol,l 0 .. 00' 

-0'.1Qt -0,,\)"1' 
n"tH 0,.<>$1 
~ .. 'tOJ ·~.tn • 

. Othtr 
Jth:'. t.r •• 't. 

, ... ~ ·O.~J$ 
.. o .. ,~ (l~on 

:O .. ~sai .. t,,~l 
~Q",t70 "'~'.0l0~ 
"Q.~1t ... ().~tll 
,,0 .. *#M' "'O.OOl 
o.tSQi 0'.00. 

'''''Q .. ur ~.(r~6 

CcirnHcmrc:iOCt 
lAC_ ,bp.ntnt~f •. 

Il(;.: 
lnc: .. , 

£l.$thd~ ~l .. tlctty £,l •• tf¢hf 

.o~20: 1!!'>Q.~S 1",.' 
~.ttO ~.'.$ 1 •. '1 

tM\IM. 

ftutttli An :N:cA--
~!'h .,t Y .... ~l" O'tMr' r0ti4 

~I'OU Q: .. '~to , ... o .. to~. Qi11~ ... 0 .. t.$2 
O .. (K,)?J: \0 .. 10' -o.1Q1 O.:5l' ... .0.* 

·O .. ~l" t1 II 011 ... 0.1)1' O~1.I1 0.2" 
... ~t.'~ .o,.on· 0.011 'h'~O 0.201 
Q .. Ot'l -t .. qtG Q .. ~Sl o .. ~)t 'O.~~l 
~ .. 1\(l t .... ><1).11\ O.i\20 'O~(6) 
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..:~.~l ..... ~.Ol\ "'!'o .. '., .... :O~Of! ... ,,.. .. OJ. 
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fr~ttJI An No" ... 
rbh fM.t V~If;~l .. Qtbfr.-: F'c.od 

(ht~' Q' .. ($t ~"t)w .Q'.~11f -o.~~1f 

iQ: .. Q41' ~.Q:a\ .. n.QG1 0*216- O .. Qlft 
"'0 .. 021 ~,,~ ... ·t)"'c..z Q.Ql$ 0 .. '1$0 
~.'t1' O .. O~$ 41.073 0.06% 0, •• 3, 
"'!'o .. '~·tk!, ""1 "Qi7'l O.f1,{11 "''O.0\;5 0.15' 
~*,l~a 0'.;,0)); --0 .. 10) 0,,2:8) O.Q~ 
O,,~1S( GIO(JItQ o~nr "1.:no *.).10,. 
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""C .. 200 
;0*,*+1$ 
0 .. $'5 
;~ .. lU 
,~).,'11" 

<),,\17 
'1."S! 
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"(hU' 
~ .. 2,OO' 
O~4fl 
'O ... no 
o .. ,a% 
0.327 
O'.$H, 
1.61:1 



IV.:2.'2,.COIpIrlngPrMltcttdand ObMnt4 'Chlnt's 'In food 
con'_tion 

atv.n: ·t,ht .... dt'iv,.dd_nd:.trfc.sMdth.cblng •• in. pricel; .IM 
~ .. e ... ~ust 41scu$std. it .is ·IkMPQ,.1bl«l 'toprt4'ct 1982 con ... t"on, 
11".1$, ~ 'to . 'CQIOJr.tbt- pr.d\~ttd Y.al, .. , with tbacOft$_tto,d 
It,,,.l,bll.t ·~' .. 'ttQlllYlurv'Jed •••• ,WI, of'ttdtngthe vlltditJ 
af~;.thodolQU U,SK to o.fiv.,tht, dlMnd utrictl".in con, .. ett'M 
'w.i~ '~b.' Il$_tton~" h toth.:da~s,1n; .pri1:es Ind.inc."$ 
flCiqurbinlnd, fur.leon .. " •. A~ .. rtsonoftM, PrHitted,Dd 
M$.ri'H.valuH 1$,prt.tntt4 in fJbl.19. 

tbt .• odelcU:sfu'lnouisb •• quite: well 'blbfetttMiner.t in 1"'. 
co'osuaptit.n:, fQ~ 'tJN:.~rbMQr.oU#.ndil: d~t •• "iJf.rtc.con~tiOf1f~~ 
tht .fUl"aJ' group. .Si.t,larl,for "oth" ce ... al.-(pti.ri ly~t"'ba$d 
pro4Qeb) ".tbaltOcl.lcorrJ;ctl),prtdlctsnacb.np'fQr . tn.'rur.lll'O'*t) 
(dtspi'te .• h.ftlprt:~.iru;~ •• It) Ind.o.ct ... : in: ~ons_tirm for 
·tbeQrungrOllP.. The#Oftly ·'Hst .... C. 'whIr.: tb.M4.'i .perfora, 'po~r'ly 'i$. 
·tlllt 'it 1ai·1$ ;tt) O~"lct. ~lld.cr .... 'n, . corn COrns.tIl\Ption fortha 
urban'grouP.,\lllbltbrl:lulttlin, ... ll.o".r,sti .. t*inth.4",r,11 
ebangtfn<tJ;lorlts, c~sUl\WClfr.· ·~.r.als,fot' ·th.urb .. nl~PJ) .. 

Despite: I s:\.lJbsttntill. fall; 'in,ct, •• l:. 'prie,a, :prbl .. con.""$ do, 
not inertile .o'l.,al1e., •• 1 .cons ... tiQn"bu~rt\f •• l '.a;tronQpr.f., ... 
ene.fot ·non"r.lltt_ .1n .thttdi.t·Whtchtend ·to bl_r.~.xPtnst·v. 
ellor1, sourCt$IfRil.fll ~cm ..... r, •. detra". c.t •• l:~:ons_ti("'t as, 
etr.alptltt$ f.l1., not b.(.~ •• ine·a.t$, go; dOWft .(1"coM.l..r •• $$.4, 
to . 1,nC1" •• ,I)1 but.pp.rlntlyb,caU$.·of·d.cr.astcl$t.lbs'st.n~c.'lll 
protmction, ·the to,.I.q(.f.ntirlSI 'ine(),t; ifJPlicit in-gr.ater Clep.nd.nee 
cnfood'purehasl •. iht.h.,.rk,t (Plying: rttuil.irtst •• dof whQll$ale 
pric:tt.i n t..",cfth.(!b.r •. eteri.~.tlonpr'$.nt.d in Ap,pendlx 8 hand 
htgb,r input-=.ost$. 

lbt.d.l,s~c.~.ssfull1 dtstingtdsb'$ b,twten the .".1'9' iocr •• s. 
i~ ellori,Jlforth, rur.lgroup for'the cateh ... l1cat'90ry of. -.11 
otbtr'none.lre.l$.lI;a.nd . the moth, ,.ller ,deere,sl for thlt cattgofyfor 
tit, urb.ngroup. In gtntr.J, 'the lftOr.teldo.$.~11 in predi.cting 'rathtr 



Ann. •• 
Nonfood .• 

'Corn 
aie. 
Oth~rc;.r.,.h; 
fhh 
tw.ti, 
J:r~it,/veg.t;.bl.$; 
Milt:cll,nfQijl fo04., 

.(it'Q$$ ol$ti on~ 1 

168 .. 4 

l$a~l 

131t 5, 
132;*0: 
l~Uhl 
176.0 
,sa".! 
17Q .. Q 
1.$1.-3 

1975 

:pJ;"q~ut:t;t 6.8.$, 

Agtlc;:ultur, 16.2 
lndu$ttl Zl' .. 7 
S~rV:1C:~~ ?1~5 

To,tal PQPu:tation* 4t.1 

Urban 14~() 
Rur~l ~&,O 

W'9-" 
Urb'JSrt (nom1na1)$12,.5 
Rurtl(nomin&l) 7..5 

urb.n.(nlun)~ 72 .. 9 
Rural (real) 119~a 

73,.0 

19.,1 
Z4.~ 
2t$o4 

4l .. 4 

t4 .. ~ 
28.5 

13f2 
$ .. 0 

72*l 
135.7 

.$'.1 

"1~.4 
~Zl.7 
"'17~6 
t4.s 
.,.~!3 
+1 .. ~ 
"'$~$ 

Year 

83 ... 1; 

21 .. 6 
Z9.G 
3,1.6 

45 •. 8 

16~4 
29.4 

'''.4 10.1 

68.,3 
13hl 

19.80 

92.6 

.Z3.7 
33.S 
35.5 

46.1 

11.9 
30 .. 1 

15.8 
11.7 

:5.3 .. .4 
1Q9.2 

116.0 

1~3 .. 1 

184~S 
'184,1 
198,,1 
17(i.O 
1.56 .• ) 
170.0 
'$1,~ 

198Z 

98 .. 7 

25.4 
35.8 
31~9 

1~.9 

1Q3.2 

1978.,.82; 

191e-82 
1918"'82 
1978"82 

1976,"'80 

1976 .. 80 
'1976 .. tt.a 

1918".80 
1nQ. .. ·~2 

+S~O. 
+5~O 

+1Z.6 
'0 .. 0 

.,1.:1. 
... 3.5 

.. t1~1 

18 .. 8 

11.lt-
,21.Q 
Zo.\) 

10 •. 8 

~Q .• 1 
5.1 

.. 21..2-
-2t •. 3 

*c;on,.r pr1c~ 'lndl~e$ fQr' f'ebrl,lary 1961.. nation.l l~vel. Bureau. 0.1 Census and 
Stathti~~. 

f tUniona"f conatlint 1972 pes()s, 1981tPhilipphe $t~tlst,cal Vo~rbQok~ T~blQ3~ lOt 
HalA (19$4). 

II 111.1110I1s of PeQp1e,1984 PhiHppine$tatJstical Y~arbQQk, Table 1.3.NED~. (19alt) • 

. § p~sos p.,r day" Centra,lBa.nk of the PhHtppineus. 

Peao~ pert!ay. lab1e S-, p., HI .. 17, Agenda for Ac:tion for the Philippine .RuralSector. 
pms (19&1)~. . 

'tncfeX.ld'u'rt', 1~1~:'I'100,money wage rote deflated byc:onsumerprice. tndex. 



:Ur.han-ob"lr"ed 
ul;~!!".t~l_1;~ 

RUr,l "'Qb.orv,4 
Rl.ir""'lfmul.~ed 

UrflMl-oblervO<t 
Urbl,n-sl .. latod 

Rtl.ral .. oblorvod 
t'tur,l-simu18t04 

Crqup 

,.&.3 
'~7~8 

.. ,.ll.9 
-39~" 

"2.1 
-.$ ... t 

11.4 
,. . .,5 

PM Uppl~l~repl)rtod 
PhilippJn.."u,ins 1978 calorie; 

eonv,rsicm r.t •• 

Urb.n-reported 
Urb1lr.-tJling 1.978 c.lor1. 

cerwors i.en rat., 

Rural-reported 
Rural-us t A9.' . .1918. "'. c .. '.lede 

converlion r.te. 

-36"'f 

... ~5,1 '\"'2tl1'8 -),,7 
-0~4 "2'.~ 1$4 

-14 .... 0.0 "59,,,3 
"'1.5~3 "1.t ... 55 .. 8 

36.6 1.0 ·'18'.8 
1, •. 1 '''''.9 '.'1 

1$",1 "'B~6 S6.3 
10 .. Z t~3 63~1 

..l2Ul ,,'or;' Con'OIption '. 
1918 lS82 

t'..&04 1,.808 

1,804 ·~.,;a.~.7 

1,872: 1.,$31 

1J8.~S 1,857 

".169 1,197 

1,195 t,8Z0 

~~-~--~--~~~------~~--~------------------------....... 

Urb.n-ob.,r",d 
Urb'n ... iJJiUlatod 

Rur.l-obIOfVod 
Rura 1"',bftu1atf#(f 

* AU ch~o~ inc,.lpri.~onlu.ptlon ;.urecalcu1.taQ Uslng 1918 calorio 
ccmvOl"lion r.tO$ asr .• ported for the total nationa'.amp'le. 
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.. 11 ,~alori. changes ,for thJ~_inlngthr •• ' foo.dgroQP$", with the' 
alaring, ·.~t.ption of the .at ;group for urban "t.,ident$ .. 

lntr. '1$ SOlIe 'ten~.ncJ for the'lIOdeltound,rstatlpr.htrencl$. 
for 'fish; ·al1d •• t ,and ttl QVllrstatepreferenc.,,;foY' fruits,andvege
tables. and fQr all ottl,,, ~tt~.rials:.DWandbeha.vior for.atsin° 
partieular i$ driveniby' d_ridbeh.vIQr·ofhigber ine_groUP$ so 
·that tntunav,n: di$tribution; Qf the en.ng.'1.n, 'tncOtlt(dis(u$;.d in 
A.ppendlxB); c:anactountfo1" tb!$ discreparu:y.;' Tabl"201ndi~~.s thi.1: 
ttlehouseholds 'in the high.st 2Q:p"reentof the;ne_ d1'$tribution . 
,eat about half of the .... t tonstMdiin th.Pb~l·lppin.s •• nd.that.about 
tbrt.-fourth$ of thei,nert,se'i n,.at con'UMPtion b.twt-n:1978 and 
1982.5 Ic~ount.d. f.orbythe upperon.-thirdQ.f ttt,incOM distribu
tion. Thi$ ionly ft!?rves to "ulderscore. thep:ot.nt1a lpi'tfa 11sof 
examining <hsand'change$ ,andt~'irnutritio'nal consequenc.s.t$uel~/.n 
aggr,glte leveli .$ h.$, beon 'undertlken :h.rt,thU$ 811Phasizing, the . 
d.slrab,lityof dl$a,ggregat,ing by occup.ti'ong~Oup. 1,speclal1y for tbe 
ruralpopulationl .an~bY: ine_group. , 

Th.'modeldoes quitawcl,lin pre4ict1ngth. relativelysmal'l 
'c:bang'$in'total cc.lor1. intak.sthatwel"Q~.$.rv,db.bHlen' 19.18 and 
19$2 fat' bothth.urban andrul'algroups..l'n thecJseofthe rural 
group,the\lIQoeldida: r.~iu~Qnablygood job ofpredietingchang'$,in 
theeonsUfRPtionleve ls;of'eac:hofth.s.ven foo,dor.oups~ so thtt it 
Wfsa fortgoneconclusionthatprtdictedandobsttrvldehange in total 
'Cf11ories WOLlld be slllilar'", . ,In,:the' case ofth. urban group,hOWlve-r. 
ovtresti.tesof calori.sccJlsu.ed fr.~orn and all other nc;mcer •• 's 
and; anund:erest1.teofcaloriilsconsQW,Jd fr,OIt.ltn,etttd, out t,qgive 
an a(;cQrat, p~ojec,t:ion,oftotal chang'incalori.,,,,. 'This is not~.Q$t 
eQincidlnct, ,but beeaus.total 'calorie intake (bull(} '1s includf4a~ an, 
explicit. arg ... nt 'in the utility funetionus.d: tod,ri'lethe dem.nd 
matric,s" 

To obtain; esti_tes of the elasticities of calQrl. 1ntake$Wlth 
-respect toine. itftJ)lteitln the demand ."\tr~ce,present.d . in Table 
15. total cI.10r1. i.ntake$w.r~re-e$timated .;l$$U1ft1ng nOchamJI in 
income. Fortheurbangroap. fQra 1,.5percent.lnc.r •• seln1nc., 
tht cnangainc_lori. i,ntaJ(es went from +27:,,5 to +45 .. 9 l$e~ Table 19) •. 
or' perc;.ntag.! increas.~ 0'11.0 .percent (18 divided byl,851).!)iv;ding 
l"Operc,nt ·by1.5 percent gives .anela$tieitYQfO~13,? For the rural 
group·~. fot' «10 per.cent decrease in i.ncQme, thechlnga ,in ca:lor~~ 
intakes went fro. +23,.$ to. -2i ,,;g ,.01'. apercentag •. dec:rQClseof2.,S 
perc.nt(-48d.ivfded by 1,820) •. Divid:lng -2 .. 6 percent by-10.Ope,,-' 
centgiv~san elast;·ieitYQf 0.26. 

Th •• lastic,ity is higher forruralgropps far two reasons .. 
First, . ceterisfiaribus, .ru"alincOD)esa.re lowtlrand talorie1ntakes 
lower so thatte urginalutility: frOlftincreases 1n bulk is higher •. 
S.cond,activtty lev,e·l $.ofruralhouseho 1 ds eanb •. expected to. be 
higher than thos., of urban households. Even· ifcalcrie intakes for 



-38!1io! 

r.l •. aQ ..... tto.t .c1msUllpti.on 'levelt" by ,ppro.~f ... " tflf!OII!f qtdntU •• fortbe 
Phflippines,t91": .a«¢ "8% 

Ap9~Q)(~ Ab,ol~t. Percent:.ege ~l,t.i\'. Percont&9f1 .... tCQnsUlipthm 
:hnt' of Total $.,1. Of: Total 5l11p1 •. In Cr_Per .. nay· 

•• 1 

IncOfH Ch~. 
Quintile 1$78. 19·82 1978 '19$% 1978 19.8%: 

21'.:2- 'lS~l' ll.%: 1S.1 9 11t +5 

2. %:~.3 2.1,.7 1t:4~S ~6.8· 

" 
20 +' 

lit .. 1 2.8.0 68.6 6,..8 21 35 +8 

It ·13.if 19.3 82.0 8\ •. 1 38 55 +17 

5 18~O 15.9; 100~O 100·.0 16 '103 -t27 



(,) 

!) 

tnitan,&M:·rur.l ,poJ1ul.ti()n~l wete ,equal t.r~if,lJ !lti·lit.~ fr. in
~r.Qt$ittbulkWOUl<l' .still: ·b, bigh.r feU'" ruralfSOup$., 

v., 'COICWSIOl 

A,:d-.ndfQrtharActeriiti.ts ;.ppro.~n i!hl.S be." "stet irlthispipar 
to.xpl~i:n food.cq .... i.$i\ion behavior, .inp~rtictllard .. ndforbulkto 
.ll.via~.;\hunglr, . d ... nd) 'forvlfJety in the: di.t" _nd dtu.ntJfor 
tut.s,~nh.rlntin "p.rti·e'~ .• r goo4$~.. th •• n,lystsh."nqWn thl\t ;, ... th 
.. fr . ..awork;Clnl1e U$ed, tA,,~xpla'nWbY, in lIOst:npir1':c.l 'tutti,s f'n 
t~!, J tterature,' low, ine-.groups h~;ve d_n$trated I.gr.att" .pti~.~ 
r.sponsivene$$tC)~hang,s in foodpricis . than bigbintae :gr.ou;s in I 

le.$$d.vetQPed countries. ltd$fr~rkc.n als0aCCOIl{rt> for the: 
Ils$ :fraquentlyobseryedphcm.Qtltnonof blgb'$t 'pr'lcee:lastici,ties for 
.iddle incOlRt gl"ouPI·for.sOMfo04, .. , \ 

: ' 

StOlt and vari etyenterthe utlJ 1ty.f"n~tiQni n'*uchawaythlt: 
uti lity .. fromcons~tionof. ,any' one food. .. dctpends .onthe leveliof 
\~onsU.JIPti on of .11ot~~rfOQd$. Tld'S.Vol as ._n '$$U"'P~j~of $trollQ' 
or wt..ksepa,abl1ity·a.ong' f®dgroUf.f$'. 'wtrteb underli.sc~1 $tintJ 
linear expendituresysteuandwhithl.sinappropfiateforelt,i_ting, '. 
hi gh l.y~i.s.gg~\'egattfoocf deu.n",.trixn.c;eS$il,~yfor"lJlny'types of 
policy ana1ys1s'1' ' 

$y' ,pecifying .n, explicit, functional, 'form fortbeseeharaete,r1s
tics in the ut11'1tyfunetion', it turnsQtat tbat the .entJr.-.trixof 
,nricfl_.and,incOlleelast1citt.s ~n;bI4.r'yed fora,sYstaof' n. foeds 
anu'-on.rnonfo~d fjoodfrom.prior knowledge of .jU$t fo,ur el.st1eit1esin' 
the. '(n+l): bN(n+2) IUtrix. ofpric;.alidin(:OIle .lnticlt1'.s_. Tbis 
Mthodolcgy •. then"proy,idts I .. an.s iarcomputing food deund .. tric.s' 
wIth data whi.chis, often avail.bl. in 'publish,d fnna"wnich ha$the 
:po'tfttialforsubstantlall1Tow.ring th.cosq ofp()ll~y·an.lysis. 

The d_nclsyst.'WJS 'applied to ·twQ·Phi:l'lpp;n. data ,stts, .pu.b
li$hedsu.lri"sQf'fQodcons ... t.ioninformation, frOM • nat; onwid,: 
'nutritionsu"YIY and. ,ahnu$lholr!, foodexpl"dtturt,survey eonduct.ed in 
a ,.outh ... n rut,l provinc.~TheMOd.lw.s found tog.".rate deand 
'esti .. teswf)ichar.si.i lar . t<JI,tiatat,s, obtained by oth.r.utborsfor 
tnePh1 lippin,s . using:d,; reet.esti_tlon techni qUIS, ami di d,ar.~~on
lb:ly ,ood job ,.,f'. "predi eting.- observedchl.l1gas1nfoodconSUftlp'tion 
b't.ween 1975and: :1982 for two nati onwidesap 1 eS'i! 



,Tbefirst two11$uas,t.Qb~,'t.solVed.r',(ll:l$vari'ty. r.lati,v,' 
or~: ,Q$Qlu~t~f;.Ptll aDel(2)' ,is V~1"'~tYllOnoton!u$.ncl. sO,Jub3tct 
iodifl1nilhtng, :.rs\n.1 t.~"rnsto. uti.1,tYl ':' no fll'st question i$ 
concIl"n:td'w1th,constr\ttt1ng:anobjlctlve1,,,,4tl<, of 'v ... t,ty(V i nIl»); 
fr.bollS.hold' 'fOQd'.Q~Ptnd1tur.d.tll-.. The .. "ecanrJ tlu,.tioni $ :eon.... +, 
,~.rned',wlth tb~funet"Qft,,~nto .whi'eb tnl, index .Of,i'l-~ri,.t, .1,s,tob. 
,$ubst:ltut.df)lv(l/) .in (l:l'. A $i~~"x_l.wt:ll h~Jp tQ,lmarst.nd 
th"$. two 1slu.... i ' 

S:up,o$Gthere ... " only 'twa,. fOo(~.¥c;.r •• l ".and.at. ..eba "otIO
pntOpsgooclwiti1out quality, diff.t~jn~ls..P.rHn: AeonsUM$onekil 0 

,JjQf 'Ir'ats .n(Jqn.~h., fke11 oaf' ,.,tandJ1e)"$.:tn 8 COtls •• two. kt los 
of ,c'r.alJ.~'Qnl,kilQ; :of '.at .. Sh(),uld la.nd',8:,beasfJ'lon.d th.'.s. 
index: .pfvllri,~ti,lvlri.tYi~· ,rtl.ti\f'~,\or$ho,uld 8,b.~ss1SJntd •• 
higheti.nd,x (v.rt.tJ:'1$ab$l1~t.)? 'K(n"'WJuldp.~hap$ :M.\rthat ,A ,and: ' 
8' hav« the .$IIIt v,r1ety, buteo,n$ider th.,x-.lt,halow"!' 

;" 

L.tA.n48 $it, down, together'ttd· •• ch .tata ... 1 of o,n. ldlpof 
ctr'.'s,and.o'ne-ha lfktlo of_t..Howev.Y"on .... s ... rl$ vari.toY',.1i 
an4 Bbc)th :,njo," tbt .• _ •. oj't~t'l.vlly_sur.d ""ntof v.ri~\ty :at 
tMt._l(evtn lftheyhlp"ntov.,lY.' ':It ,differ.ntly inth'lr' ~p.r'" 
sonal ,Ut,ilitl funeti,on$).Now letS, •• t hi'./ber I'tond kiloQf: \\ 
,~.r •• ls.nd ont-h..'f .Idloof •• tWbi'leAwatc;ht'.Il,.njoyeds_ 
tqu.l .i$ure, of v.rietyfrOltthi$ setond plat.f\al whil.,A hact 'non'., 
Thel'flforerl1et B' natonl" hg JltQr, v.riety, but 'biite'.slMlch Vlri.ty 
.s,dh~tA. 

Nowwn.tJb()U~ . the .1'gina1 utili.ty: of tblvarf,ty'fr. th.is 
s.cond.p,lat,ful? A$, tc<mOlli$t$, we kn.,. that 'th.total .. rg1nal.uti .... 
11ty 'frfifl.l1 thr •• ~h.r.c,teri$tic:si.$ <le$sfrOflth •. $.coml plateful 
thanfr. th.'firstplJteful. Th •• xtr. bulk has • de~l'in,ing_rgin.l 
utility 1$ outlined in, the'pap.r~ The: intrin$1cta$t.s;ofcerl.ls and 
... tals\') hav.decl1ning ... tgin.l.utilities~ . ThIs. bIoch.racter;'s
ticsalun.can IccQuntfQr the' :declining .• 1'ginal utility of the 
addltional;qUlntit.i.sof food (so ·that the' 'marginal utility 'from 
vari.tyn .. 4 ,not 'ne.cess"rllydecline, topr.se1'v.d,lc11ning tot_l 
-.rgin.li utilityinthe Sins' that it 1$1 usuIl.1, Plrceiv,d)..OO'$ the 
util\tl fro. ",r1.t1 .1'50 ~.clin.? 

Ith~iW~si,b 1. to .• rgu,,!just th.'opposit •. ~.thatenjoY*ent,of a 
p.rtic:ular dlarac:t.ristic;, ·NY.ctLn~11y rise with increastdconsUMP
t10hl"For'".xWlPl.,in MOst 1nst.nce$watcbing tb'.$_ IIOvietha 
:se,condt1 •. is. lessenjo),abl,'tnln ~he Yirstviewing~, . :However, c~r!"\ 
tai'l.,plctsoftheltOvie, suCh as tbtlphotogr2lphy orttu~ directing, 
lilY ba.ppr.c:i.~dMQr.th. second ti .. wh.n one 1snotso 1nvolvedin 
the plot .. 



,Coft.fer.rib. '.tll llO"t.uoytbl'e,t"'" 'i '.i.l.t ; U$All¥ tllt,l.'$ 
_lie. :bt ".Wh6nm1t'. 'u'ftusual:ly: fntngrY,ptrb_"i U ,.nj~Y"l. ,'." 
00,.11'1; ,',.1,"'':;0''',., .," ,,1'., '" ft, for'wha:,. tevI,r r.:.son" we,', '"sit .(lQWn :to,' tht 
-Pill' with ,ou~ hunger' alr .. cfl( tali.ted. {tis, at 1.I$tplusibl,f, 
'thtn',thlt 'tit •• r,gin,lut1.l:ftyfroww:th. fir$t "fGod'uniU"cQ'n.~ 
'$relativaly"·bulk-:,int.n$1vtt-( th.p~~rtion,Oftot.t:.rg'n.:l 
ut.ility,'.cOJuot.d fQ~ bybulk),an4'tbat th., .-,g.lft,l} utility frOll.th.' 

. Jut ·fOQd;,'PPit$"con$...,.q i,sr.lat'vtlYMOr., ~v.rilty-inttn.ivs"., 

, ""Without ,¢l.iMing to, blv.r~olv.d',tbi.;is$u.in ,Iny 'fin.l,'..,;i,itl 
order 'to proe,"i~"$ •• .-:(1 in: the .~'P.,.;th.tvari.ty. lJ, •• ,ol'tive, 
cQnctpt.,.ndthat th". ilsaneuttal" l1n •• r ".1 at1oD,b1 Pr"b.twMft) 
:!lv, ,'(V) an" d" V, "," th,.t th,', ere, is no. t" ~.e11ninl .. rgin.l ... tility',. Q;".r1,.t¥ 
(thatyari.t~ "lsnot.notonous) . ' 



() 
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.WAn.OFJ.'CESfOl:'8ItE ·tJtNIaES·.fOIt:I.PRAl·~tIOlt 
.'fGlIIIXIE a .. a ..... ,.. :RItAAL~TIOIS 

Thed.riv~1;iQn' ·of .PPfc>pr,.t. price~ndic'$ forr .. r.l aI""' .(that 
1$'f cbange$ in. r.,l.pr-l¢,,',I,svifWtd frOM~. d.und;,:sid.} 1$ .• ttl 
.o",·pfQbl .. ticthan for urban".,." since $O,-C;hAf what i$e~n
.$UM4.in·rur.l .• reas i.$ own·fa", prodLlctton .ndneverurketed. 
Prot!tu:tion .• nd.c;on$_tiond.eision~, .• specially forth •• in$tapl., 
"lcean4 corn, ·."Ij·oint.clttislons.: ·so; that tonsUMpt1()n . levels· dep,nd, 
for .)(_l •• ~nproduetio'n 1mpUt .pr·~f!.$~j~h donotapp,arintb. 
·.tr1ees· in Table, IS,but .ffecthow~\'"tI11'bolJs.hold$ tvaluattthe 
r.l.tiv •.. C()lts .ofg~otling.ndi. cons.,'ngetireal1:$ frO\l . .,ne1

;$ ·own .... f ...... 
orbu,JinG.staplls in th •• rket[s" . Singh, Sq~dr .• ,and Strauss 1986].; 
Intb1s$tnl..it i$.Qnr~.l..1st:t~ to .attemptta;stp.rateQ"tdJllilnd ... ' . 
51 d..nd'$\lppl,Ysid,.ff.ctsoffoodpri(.Q changt:s, ... 1 chi si",ltc-it 
intb,· .xerc.i" b~~1n9,t.md.rt.k.n..Nev.rth.l·.s$,. tll.goa.l .her. 1$ 1:0 
dete11linettte.x1.~bttowbiencon~tl0,rtib'hav1orc.nb.:und.r$tcNd 
ludng$.1.lifYi~, aS$u..pticms. 

As .. b$tantial n...oar of 1'1.&"11 hotAsehold$growrice And corn hoth 
fo~ $ubs'lstencICOns\llPtionlndfQf '11, in ,th •• rk.t".·. To' ~he 
ext.nt that ....... a1. hOU'thold$canbe characterized. ,lss.isub,isten¢t 
productl"$of 'e.er •• l$, thtPr,iceehlnge$·forr·iceand.com: ·which- would' 
btl. appropriate fQrev.luating· (hMR"nd-'sid •. $ubstltQtion :offec\$ shoul'd 
r.fltetch.ng .• , in tberelltiv_co$t of grOWing <:.'0.1$ for.' $~b$is .. 
t'lnc. consu.Qtion v.rsus(sey)grow1ng ,ltxpor;erQPsand,buying ,taples 
inth •• rket..A .Rawerfulineenti 'Ie. to~-prijduction i. $ 'that farmers 
do'noth""to ·p.yav.rat •• rk.ttng .... 'gins of.bo ... t25PG,r~entfQr 
c.r •• ls(s*.80~i$l.odaI.Qd.d 1988.ChIPt,r 4),.whfch cQl'Prfs ••. high 
proporti<)Jf.of tft'i,tQt,leo$tof fOQdandnonfo·Qd .. :ft81l$ icon, .. 4'hy 
the bcu.&.ehold •.. ·lh ... s,for.~x_l •• ev.n if .(nQn'dlbl.l~.$h~ro» 
.,,20.. pereentllOr.,;profit.b,l.,to produce than rice, 'itwo\Aldstil,l 
~pay .,f.rM1' togrc)wl'iceup tOlQxi .. of tbe ,.expected: ltv.lof 
ton'UflPtion,ofhis f_iJy", .. BecallS$\ ofprodt.lction var1abilfty'and ~ 
disir, 'for .food'securit)fltbe ·ho.usehold .. Y .Ptoduc;e1'llOret~an. i. ts 
$ub$·hlt.ncene'~!i. For variotls'teascm,$ i,nclut!ing then,ed forc~.$h, 
tv,nsurplusprQdlJ¢'u's may buy and· $.11 rice in tbes""crop .year·, 
.nd cans .... ric.; out. of ·QWn·consu:mption .. 

As t.t,e orice of ric. fall $·4lfldth.attracti'v.nos$ of.-; c.produ~· 
tfbndlcl-ines,fl""f$Will.of toUrSI, take S~ '.nd,outof ;rice 

/1 
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tht eonclulloft,'t. that a '20percentdJctint in: 'tb.r,.l:,~o$t. of 
<; ..... t$ ..,.11' "'10«l$ly,.i'$repr ..... t: the ,.ttttJl"elatiYli)rittt 
Cblngll, fQr Nr.lprcdttc;"r$o,at,onJ_rs. ID$",d~ _MOdtst fiv. ;pt'" 
,ctnt'inc: ... aM' in: r •• l ~.rtll',prie'$,i$U$_dfor rU"llre,ictl:nt$. 
which 1s r!fleeti'" ,of_r,inal1Jincr •• s,nt'lnputgost.$, for e'1" •• 1 
;;protJUcer$.,' ,,' 

Turn1n; now,to inc,.. eh.n'st.f,Q1"urban and fur.l ,~op~l .. tion$.,nQ: 
dfrtetly $Uf'Vt.y,ed ... sur"$,av.'Uable.lo·th,t it will 'b.:n.c •••• ry 
tq,., dtt1v •• l$toxi.tion$. Tabl. 18 sbOW$, ,tb.t ,,,, •• l,,GNP incrluR' ttl" 
slightl', ItsJthan.19PtrClntovar thefourya,.rs fralt' ~191$:to 1,982 
lncltbattbi.growth,'wa$; .re,or ,1'$I,unif(),.. acrO$S, tile 'thrQ ·.Slr,. 
,att $&.tor$<OO!-atri'c:ultur'.industry'" and:s,"ices..Agt1 etal tur.l 
stcto:r,rQWtJ\t can ,urve.asproxyforrur.l ,'ncQJ!Iegrowth.andgrowth 
in' incltJ$try '.ndslrvi '1$1,. proxy for 'Ur9" i nCotIOgrowtn'. TM, fa.ct, 
tnatgrGWtb-.s $ourdfotll ac:ro$$f.lctor.$·ukes tbis ,ass. ... ti'qn les, 
~'$tti~t1Y,,,, 

Th,sl figure •. ft .... to,b. ~orr.~t.ct 'for .populatioJ1'gtowthlf ,.Pop,ula~ 
tione.'ftSUS8$, Wlta tat'nita '1975: and 1980 whiehshCWi that thloverall 
"pulation i,.;cr.ued:bY'j.lI$tov.r '14p.r~'J1tduring tbfsf1.ve"y,.r 
plr'od. butth.t th.'urbl.np~pul.tion gr .... eft IIOr.rap.fdly than, the 
rl1J''''l,pOP·ulation <'9aln" ;, .. rlb1818) •.. , Taldngtht 1976·1980' .ltu!"c,n·~ • 
• ,a,'fRcr_e,inurbn _n,<frural potnflations ;5 "prO)(1's' for Itas· 
1982", Qiv,sa'21 per.:tnt tnerea$t in, llrba:n pl>pulationlndl 6perclnt 
inC,Aueruralpo~lltf(m.,ora w.igbt.dav.r~g. of just 'unde..ll 
Pt.rcttlt for the who1, pOPlll.tiQn.ThfsWQuld,indlc:ateth-.t'on:.per 
CJp1ta ,f)l,i,.r,lltlrbMlncomes,r_i ned about,constant,wn11e;per 
capita , •• 1 'rural. incotlls 'i'nc:r •••• d.by' l2:p.rc.nt •. tdth thewe1thted 
a"'lr .... b,'ftg .anSPlrclntincr"'1 inr •• lpe,,'clpita· incOMs~ 

Tb'r.i$$tro~9.vi 4.,rtctth.t thls.ell_nal'. tninc._with'", the 
:ur",. ..... 4 rllr.l$.c~ors"l$notqu'.t.bly di.$tr'butfd,. 'febl. ,18 shows 
,·thI.nQllin.' and th ,; wa~''raU$forurbanandrural workersov.r 



t1 .. ",\8 "·tl t fi~f$t •. tbI.t,".iM,l __ .r. '.CIt "t1lhtrfor th.urb'll 
~~\ •• r\ th" letir ••• rfu 'thln:fo'r' th".rMrll;$ectot •. \rldeh is 

i)COMi~tMt :idth" r.""'.,aticmto ur •• , ... indiclttd,by tht~l'" 
,att. f~lUm8iv. in.T.l".lJl •. $t~, .. ·iIJ4_'t1fl111O~tly" r •• l 
.,., t •. "tl1. , •• ~WldtcliH.QUiW, .,ciilttoully"by. 22 "FCtnt·for\ 
,"'rbtn '~. froll 1918:.1:0 1110. · .... ,bJ.·21"fc,.nt\ fo~ntr.l* .. k.rl: 
,:(ro. 1978 ~.':'~.·'.'.'1 .• '.;".~~~· Th ... ,td. '.· .. 1 ............. "11.. PS ... a"" .. '."P t.'o ..... :hav •. , 1.,.11 ....•. " .' 
\1!.tfti11r'c'!~~J arHSQVV' the "O(try .. rptri.Qd fr.o'l' 1918 to lH2.tttan 
in: Nr~'·.~Jf~~ .•. _idf .iICon'$i1tlnt with ,the }'o.""" ';I;i", 1' •• 1· 
11'C;oM ·1"Mr.tt\(or:ur,**ar"lu .. ttd~.. . . 

'if" .' ,~""'." _"tn •. ;ca'l1#, lnc'~ •• ·of~r~inc .. ,r:C»JI)', 
'flcttlh4,wd1.1n:c ..... ·oft.-fnc .. 1"""'$·dee11tl,d(o~ at,b.,t 
incr,.._ s"$~al1¥ ,."thantiM 1nt ... of lIPPtr~inc .. lrQuPs), 
,.1,101 the· ;lvtrlltincOM;,cbM$1' :tc. tb.~d.~ti"sd.r1\fe4 
PrtvtOQlywtll'rMultiftM aMrHti_tion> of toble,lo,ieteon"" 
$UMd.,Ttt1$ll b.C •• 1: ,ur.inalproptftsiti.,. tQ~'~»' foo4· out of 
iner. ... ts in; in~ aM 'to .buyealori'$out 'Qfirt~r_nt~l in food: 
_~. ' .•.. ,to bAt •• , t,. ,a .... K .. ' .. hilh-.. ". ,f!. o .. r'l ......... '.. .i. ".<.:_,.;.roIUPI ... th. ," ... ' '~. ;~or b'.'.'b ..... i,nc ..... .. 
(group's.. ~v.r.ge 'pe'~uitach.ng_$ in/ inca. I_"e tHus adjusted, 
~,d:tq.l ~5 ,trc,nt f~rqrb",.t.Nand tD> ,10p'.r~tntforrurll 
ar ... ", 



'IITQ. 

1 At. '1ft intuit.tve llvel".t. .. ~d.~Y$_~:fntpres.n~ 
.'ltPP!H's ,to sMt'noti.HQfani "vidal's pr,f.rtnc.,trut.ture.An 
'in'tt'l,tinfMd .'1tIPOf'Qn~' butit"t •• t.n.~on. of' ·tM.~lpr._
t14hen .. 1<1"1;0. incorpottt.;intra;~.ouMhOldcU.t~f,but1·0t\ ,of ;foo4 
into ~"Qtil'tty~ction. Wbltisbeint i.1.'cftl¥ ~$J_ wi,tIt 
.ftIJ'.*.i, ................... ~~2to.·.· ... f. ft .. t ...... bou .. ·· .. < ••.. '~.". 1d ...... ' .... :~ ... ;.t ... r .... t .. · .. IHl ...... tIM ......•...• 1'1 ..... ' tn .....• t ....•. · .... fdt.· ........ at.' .. '''. 'i.'".' .1lQQtt« in 1ft qa1c'ttart.Q ~Mblon.Itv."thfll •• wIth ~t 't4 
...,... ,for"bulktor'~ld ,trttrgy ,....1 ..... 11,". ·toM· 'aecow.t,ts) 
t.~ .. ofthl:"I_ strotW"." tM;h~ldb,y.~tntlin :p;r 
"ltlqldvalMt, .tt,,, ~.tbtrthill1~. :pe,fCillitl.·1tI,... .• ttld • 
.... ns :.~tit.l1lf. ' .. otbtr tid"" is·~t~. d'f'iV'.ttY'~lrct 
tJklft (~~'ft .. rr. "i'll '~. %f'"" (wh'eb"cfmvtrt . 
k~lOlr_/ ·to·CI]Qrt, .... ". ,'n: : .. d(51.ntrJtl.'to~~:cQr"t\ .. dfor ·tbt 
Tltio oftbl~;r',tit bw •.•.. ,ld ........ :'. 41v1414 b,y the· n.....,.rOf 
a4ult"'b/J:1Hts 'intIMI: ;mmr;tJ»ld •. ' ·Hou~hS~l.v.ld.ta expttPl4 on 
l,.rCIP1t';i~ .•• ,1$, a"ltypicll1).t,re • .,1t.tlabl* fttr _iri~ 1 
.1NSis,WKt "th." •. ti.t,iqns ,pr.SJ"t"l.t.'r-i~tl\tsPPtr.r.no 
,'l;I'tiOft~ 

,2 lItlk .• Ptrl~b"ltty· '~s 1 itttd"an~,shf' ,;.".,t1=.. itht 
.rglMlrtttQf, sl;lb.titution;_~ ric. t:nd cOMhfor'>C1.IP1., 
dtrpted, 01 1 •• 1 'oftonl_tion.offiOn"$tlpl.~ .. 

'~St., ·Qu.1$_fng~lH1 Md 198ttl ford .... clllti.t.$ deriv_ 
'fro. tAt. FMRI$Ur*ltydl~, 't.hrOQtb, dir,ct.c~tfic,'$ti.t1on: 'J,I.tnt 
tn. ~lcf~l.~.l :ob$erv.tion'~ 

·4 n. •• rg,tt ~~pric •• 1.$tic'.tJof~tt"l,wf"cb 1$. uttdua 
bIMMrt;il,h1ghtfth •• , ·.s.ti, .. t'$ob~fM4,bJQth.r)lutbtlr,$.whicb 
.ttrK( \tot.n~frOll -0 ... 2: 'to . ..., .. ,... Hot,.)SQ the .n"atil(l inc ... l.s~· 
tlcityfo.r 'fie •. fot' t9urban,~oup.i APPlication ofthl charlctt,ls
ti:~ ,..,4s,pt. dots.not,gulilnt •• that any iset. of four' ,pr.speciffft 
.1 uti ctt,.,· .ldl1beco,nli$tlnt with SYJcb r· •• trtctiQnl .s .polit~v. 
$badfM p~h;.s.for bulklnd varittYt orutility.xiJdzlthm.A po,i
t'v,inc_ ,.last1tttyforrite for the 'Qr-bandit. tended: to violate 
$udt .,..,trict.;QfJ$. 

$ 1«0 .btt.·k4cMn iJ,l.vai labltbY: tuo·b.",n4 rutalgroupssothat, the. 
nltionllltO,.te;con$_tP~ic",'nd.x 1$: ultd.. Unfortunltely.thl" 
nltion.l .',nr'f.t., 'fiGOr'I.lre iVln.bltonly for '. li.ittd . nUMbtr 0" 
-'IHI-teo fO<fd .grouP$,.so:th,nt •. (.lthw~;b 'it,woul~ hav'i ,b.*.,'ttchnic.l1y 
f'.$lblatofurth,r. dl$aggrigateth •. d_nd.tri.t.t$shown. in 'Table .17 
1nto :,everlt,ttttr 'fQ04gtoUp$,. ·no 'lnfQrMtiQ'n 1,lvailabl,·ort ,pr'ce: 
c:h .... : for tbtse .• ,.'.disl·g'grtglte grou,$" 



I. ',.'1.,Jad1 .... , ,t,$bt~olldng: '1M' 1ncru.iutlyilfPOrt.nt P'o.~ 
bl.' "n, ,~Jtd'11pp'.I •.•• l.ra~ot1t' oftur'l~ol.h.V'. . . 
.c~assto, ... lu4. uthat tbI .. tbarattlr1Iat1ohwh1Ch i.HJctfbed 
i'ft'! 'the ~)tt,i$~~.tYPiIClli:. .DI,tJc,i'~ '0 ,Pbi,1i"intlnst1tu~ f~r' 
JJev.,l~t, StuQtR(lM1;, i.l.l1"p.~.1,.1') fol" \htbott •. aor;' .. lI'" 

C.tftt"of.>tM ... ",ft,_.,tiOl ... ' .•. 1, ..•. ".K .. ".~ .... :d.iltf.tlN.tt. on."", ( •. /f' .•. ' ... NP.:,.rUlft .... : .. t."tiOft ..... ',' .... ' . ",.".' lM,r .. ,wltkof:.kt.ct;tII to lMel _l4bt,dtspropo .. tionlttly htgh, '.' . 
that, ft,tru'llo= •• ttonl; ff .... ' . __ r,s; f.rMrPlft~"'tJ;::)t.~ .. 
tMMb;, ft-.,...,\l'llott"t,IMfttlttd .• ,tkers; l~.ml Itblr 
',for •• tr, ,.ft.'I: ,triMtI_ .. rrltlm •. 'Wtd, f.'attd. ~.rk.tsJ'tOft1:Y 17 
perCtftt dOmt,blv.'ace.uto l.d: (tb.t 1s.artnot ',."'-.., •• 
"rt~llor·ttnants) .. , 

'. ..A~ln";~l.of'boQ~ldJ;bt .Jr"'tn, .. tlyru ... l~tbem 
Philippl_p,tOvl,Il;.' ( ... :hU,isln4 ,8a44ld t_,~t'r 3),shOW$i 
'thlt, . l,.rclntcfl'~hMl. 11_ nOlt:c"sto '.n4i ,\l"lD1 tIt.A 
_'.ot~~t1iQnc.tttorjtl.Usinl;.11 ·occupation ~.ttto .. i •• ('fl1i:lud~ 
inlt1'_por~t;cm'tl_ttd ;jobs. $Jdll"~tt.r,lt.prof'I$1on'1$J' ... 4 
'SQCi't):~, ~onlY26"rcent~f . hQfol~hol~ :CQuld.not ..•. bI.··c.tttoriztd •• 
, •.. 1tM. ', .•.. 'f'~ .. 'OWftt ..... '<".' ..... '.,0 .... " f .•.... '."' .. t.,'.e." .. n._ .. t ...... MO, ... eo ... v .. , ..• ,.' .•.... Q,1.1td ... , .• ,.$U.".'.'.s 0, ..... ' ......•• 'ltrltifif • .-le of 'f.",owntrand t.nlnt bausebOld$jlb~ that.ll: 
hou"boll'sp~c:f4:'" tict .Q,corn .. for.$p,b$istenci c(fft,.,.tiontc 
'tven, ~.:thlt_r.pr"'hllntly.nt"td'i,n. non~c.r."t, :cqbcrop 
pr~cticm. $t:Mleboustholds 'tilat,cht.r&curiztd::tn ... lvft asludless 
lJb<)r.t$ .. or .Mtng •• t1.tnnoJuIgritultut.l. GCc;u.,,~tcm$(in . .,l~ in tn, 
~Gptrc.ntllindt'$.tit" ·abolll;).,hld :_11 plo.~l'O.f '.n4 ·Qn·tidch 
tlMlpr04utM. ettht" ritt or ,co"'o. 

':I .. "-1'~1.f.rt11 it ... , Pti~'$ro$. f.$brt~Jt.n.t,n.lrt;c.; ~tie.,. 
:~ndintlre$tr.tes,ro$.rpl'~S 19&1.; T,o". 11, p", V.871~, 

8lbeprbUseriis •. Sll\nfortun"t,ly ,d,i$,ontinu,td,ftcrl9$Q' 
wbtn,tb. 1n41cat~; t.r.nd,f;tec .. ,n._rr ... smtnttoth, .",r@$'.\~ 
nistr.t1on. 

9 Altern.ttv. '$iJlUlattQ,ns~Wtitl.:runJwhi~b'$s_d, %lrOlnCOM 
eh~for bQthutkn ·.an~ru".l ;9roups.,otb.ttMPn,'ttvity of 
;prid.tt;tl:d,c.lor1e,consUlPti()n It,,els ·to ·th,,.'ncOlltQrcmth •• sUllP"
ttonsc~ldheh.ck.d!t,1b'$.te$u,l t$ ar,r.porttd,hiT.bl0 1.9., 
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.... . ,._" . 19aa~. ,&lic::~p,olit;y inth(t.Philippines_Ph\\O~ di$$ertJ*t 
'tiol1:J Stt!nford Uo1vtr.s;ty,,,, 
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The .,incGma,.' consumption,. and nutrition.fleets of.a switch from 
,earn to sugal" "productioninSukianon" Rt$earch l"epQrt •. Wa$hing-' 
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