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FLEXIBLE FUNCTIONAL FORM ESTIMATES OF PHILIPPINE
DEMAND ELASTICITIES FOR NUTRITION POLICY SIMULATIONS*

by
Ma. Agnek R. Qu1bumb1ng, Teresita E., Valerio,
Evanqel1ne R. Red, and Gracia M. Villavieja**
CHAPTER I

INTRODUCTION

‘An analysik of the consumption and hutrition effects of .food
policies relies heavily on estimates of demand parameterk. Since
the dibtributional conkeguencek of market'intervéntion policieks
are of “vital.concern to food policy ‘analybtb, income-k tratum=
bpecific demand parametert have become an ebbential input into
Buch analybkeb. GiVeﬁ _the'importanée of theBe dihaggrégated
parameferb, the ehtimationhmethodology hak likewibe .attracted

much attention in recent yeark.

Income=-group-bpecific parame ter ebtimation  hak beeé,
juBfified on the 'gfoundb that bubstantial differences igy
consumption behavior exikt at different income  levelb.
fur thermore, even when.COmpenbated for the income effectk of the

price changeb, the pure subktitution, or Slutbky, elabticities,

. 5\rekearch report bubmitted to the Ph111pp1ne Instltute for
Development Studieb.

*pr. Quibumbing iB an Abkibtant Profebbor at the School of
Economick, UniverBity of the Philippines while the three other
co-aunthork are Science ‘Rekearch Spec1al1btb at the Food and

Nutrition Rebearch Inbtitute.. . :

The viewhs exprebbed in thib btudy are those of the authors
and do not necebbarily reflect thoke of the Inktitute.



are 1likely to be greater for low income groupb. Thik hak led
" Timmer (1981) to suggebt that an income-related "curvature" of

the Sluthky matrix existh.

Modelb ubed to.estimate differential impactb ofAinterventioﬂ
policieB typically use Sepa;ate demand functionks for .each
consumer btratum. Though the-model structureb differ == there
are partial equilibrium models (e.g., Pinbtrup-Anderken et al.
1976, 1978; Perrin and Scobie, 1981; Gray, 1982), ab well ab
géneral equilibriﬁm models (Dibkch, 1984; McCarthy and Taylor,
1986)-- a Bet of income—gfoup bpecific demand‘ parameters ib

common to all.

Oné. major problem in demand parameter ebtimation ik the
choice of an appropriate functional form which ik both conkibtent
with demand theory and Bufficiently flexible ak to allow eake of
estimation ~without the imposition of unrealibtic restrictions
wh&ch arfificially conktrain the range of the barameterh. Apart
from the choice of functional form, appropriate metheds for
treating crobb-5ection data mukt be conbidered.' While crobk=-
bection data provide a wealth of information on a 1level of
dibaggregution beldom found in time-kerieb btudiek, they have
often yielded widely dibparate ebtimates depending uPon the

particular abbumption choben by the rebearcher.

Thik paper attempth to addreks both problems by applying
duality theory to the  ebtimation of dikaggregaced demand
parame terk abing flexible functional formk  ak well ab

incorporating methodhs for treating zero observations in household



survey data. The paper ik organized ab followk: Chapter 11
provides a review of conkumer theory and demand bybtemb; Chépter
IIT dikcubbes econometric ibbues involved 1in uking houbkehold
level data:; Chépfer IV reviews Philippine deﬁand elakticity
ektimates; Chapter V prekentk the empirical bpecification of the
two demand systembk in this htudy-~one for food, and one for five
expendi ture groupﬁ; and Chapter VI analyzek the results of the
ebtimainn _procedure. Chapter VII presents the rebults of
BimulationE of food policy‘intervéntiénb' ubing vfhe estimated
parameters, and finally, Chapter VIII prekents the concluding

remarkk.



CHAPTER II

CONSUMER THEORY AND DEMAND SYSTEMS'

;Compléte demand svstems can be derived in two ways: (1),
maximizing a utility function éubiect to a budget constraint, or
(2) applying -duality theorv to obtain demand functionsvfroﬁ the
first derivative of é cost (or expenditure) function. A In the
first  case} 'we_ obtain - Marshallian demand functions in. nominal
prices and incomes; 1in the second, Hicksian (compensated) demand -

functions in nominal prices and real income.
2.1 Utility Maximization.

The 1individual consuﬁer is said to maximize a utillity
function u = u(g) subject to a budget constraint p'q = y,
where g = (qi) is an n-element column
vector of quantities bought, pv is a column vector of prices,
and y is total iﬂcome (or total expenditure ). Assuming that
the utility function is monotonic and twice~differentiable, and
that-the Hessian matrix of second partial derivatives H = Sagég—
is symmetric, maximizafion using a Lagr&ngean funcfion resiltg

in a system of n + 1 equationa given by

(2.1) Ta; " AP.  and AL

where A is the Lagrangean multiplier. Solving the n+1



equations simultaneously for 4 in terms of P vields a
system . of demand equatious. g =.q(Y,P). The demand systems
should also satiéfv-the tollowing restrictions;. (1) homogeneity
of degree zero in iﬂéomes and prices; (2) negatiQev definiteness
and symmetry of the Slutskv substitution matrix, .and (3) share-

weiéhted sum of income elasticities equal to 1.0.

The imposifion of restrictions in.empirical applications
not onlv.assumes that the estimated naraﬁéters, ﬁill satisfy the
axioms of consumer theory but:'also reduces the number Of
Darameteré to be.eétiméted from n(ﬁ + 1) to  (n - 1)(%—n 3'1)

if the three conditions are applied simultaneously.

The Linear Expendituré System. One of the first attenpts
to derive an empirical demand system which satisfied all
restrictions was the - Linear Expenditure System (LES) (Stone,

1954). Stone writes a general formulation for demand as

: n v
(2.2) P39y = Byy o+ L8557y
The only form of (2.2)vﬁhich satisfied the restrictions of

adding-up, hbmogeneity and symmetry is the LES3

(2.3) pya; = Py¥; * DY - ) Py

with Ebi = 1. The . Y; are often intef%reted as minimum or

subsistence quantities, while (Y -3 kak) is supernumerary



expenditure, allocated according to the fixed proportions

after subsistence requirements have been met.

Samuelson (1947) and Geary (1950) have shown that (2.3) is

derived from a utility function of the form

n :

(2.4) u(q) = f{ ) B.log(q, - v.)} or
.G i 1 i
i=1
: n
2.5 = - -
(2.5) u(@) = T (q; - v;)8;
i=1
Since u cah be written as a transformation of an additive
1
utility function,
| _ o A .

(2.6) vSij | ¢ Yng— TYi 11¢.J
So, from the actual demand equations we <can calculate, for
i# ]

. : bibj :

= . ] .
- ]
(I) - - (Y pY)
If § is to be negative semidefinite, S must be . negative
ij ' ,

for all pairs of goods; thus complementarity is ruled out. In
addition, inferior goods cannot exist. Calculating elasticities'

from {(2.3), we have

b,

1



(2.8) E = o 1y

e.. = -5_' J_1] » s .
iy ipja;- | 177

3 vs
-1+ (1 - b.) —

17 gy
All goods which are price elastic will have parameters less than

e..
11

zero., For v » 0, goods must therefore be price {nelastic. The
restrictiveness of felationship imboa;d within fhe svstem,
Dar£icular1y- the  negation »of complementarity and the
inelasticity of price coefficients, has led to ther.tbrmulation
of other demand'svstems.z

The S—Branch'System. One generalization ot the LES which
al l'ows complemehtary and independent relationships as well as
substitutability is the S-branch system (Brown and Heien, 1972;
Heien, 1982). In addition, the own-price elasticity can range

from 0 to - © ,

Consider the consumer who ranges his 'consumption set into

S branches. The subutility function for a branch, composed of

various goods . q ' is:
si :

. . ' ns fa]

(2.9) U_ = CB_.q.:

‘ 5 (.Z B51q51 )l/ps
i=s
where ps = Tf_lgm is the Allen elasticity of substitution
. s " . - ' :

(AES8)  between goods in the Sth and n. is the number of
. o : s . . _
goods in that branch. These subgroups can then be aggregated

’into an overall utility function



(2.10) u = (

Oy 1,
au "y 1/
s s°s P

I~ N

1

pe}

where 8 , refers to the total number of groups and T n is
. : A 5
: s=1
the total number of goods. Maximization of (2.10) subject to the
budgét constraint vields demand functions of the form:

a

o L s oy -1,
where
n .
. ) OS
(2.12) Xg = (Bg3/Pgy) TPy
- ies

: _ o g - 1
(2'13) Zg 7 asvx5 6;__7ff

S
. 5
(2.14) M = |} L
' r=1 . T
n
. 3 5
2.15) m = P_.q_.
(212 | 521 E 53%s]
jes

Brown and Heieh (1972) show that all intergroup pairs are
substitutes, but that intragroup pqirs may be either substitutes
or complements. Giffen paradoxes and inferior goods are both

ruled out from the S-branch system.



in vpractice, tﬁe émDificai Dettormance of the S-branch
vsystem may well depend”upon the grouping of the COmmoditigs. and
.the plausibility 6f a common Qlaéticit&:’of substitﬁtidn between
and within subgrouﬁs. Quisumbing’s (1985) results do not show
_that  this' assuption is warranted with a défailedv'breakdown' of

food commodities.

‘Approacﬁés ﬁéing the LES. aﬁd additivity in general have
beén‘ criticized by Brown aﬁd Deaton (1972) and Timmer (1981),
&mong.dthersz‘ Brown and Deaton (1972:1197) poiht out that 1if
vafiations‘.in real income are larger than variations in relative
'income, thel~linear 'expeﬁditurE‘vsystem} liké. other additive
‘models, will impose  a structure on- estimated price‘ effects,
largely indepéndently. of actual price effects, and wiii not
measure price responses. This is usuélly true fﬁr long time
gseries of .broéd commodity groups as well as for ‘ﬁultiperiod
‘budget data. Timmer (1981) also states that additivity‘may
.nét ﬁe warranted for | disaggregatéd food commodities since
substitution ' between . nutrient éources'of different costs ‘iS‘

.quité significant.

.Other Approaches. Other’vsystem approaches include the
Friséh (1959) method, which reguires an estimate of the ﬁarginal
utjlity of money incoﬁe, income elasticities and budget shares
to combﬁte price and cross-price elasticities, and the

Betancourt (1971) prqcedure, which utilizes variation of wage
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rates across income classes as a proxy for income-stratum-
specific variation in the price of lelsure. Botﬁ of these
approaches attempt to compute price elasticitles in the absence .
of cross-sectional variation 1n commodity prices. These have
aléo been criticized due to the assumption-of want;independence
(or additivity of the utility function) which 1s imposed in
ordér to obtéin the computational formulae {(Brown and Deaton,

19725 Timmer, 1981).

Other approaches to consumer demand have used "pragmatic”
abproaches and imposed no a priori restrictions, or imposed them
only where empirically valid.3 Unfortunately, the use of such
approaches will jmply that the demand equations will satisfy the
axioms of consumef'ﬁheOry only on an ad hoc basis.

Fortunately, fecent‘developments in duality theory .permit the
estimatioﬁ of demand parameters firom fﬁnctional forms which (15
allow sufficiéntly flexible response; (2) satlsfy the three
axioms of consumer theory; and (3) are computatiocnally

convenient., This is discussed in the next sectlon.

2.2 Duallty in Consumer Theory and Flexible Functional
‘ Forms. ‘ ' '
The appiication of duality theory to consumer demand
permits us to establlsh a one-to-one correspondence betWeen'the
direct utility function u(x; V¥y), where maximum utility U

15 derived from consumption of X subject to the budget
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'constraint v, the expenditure function e(Q; ul which
minimizes the cost of attaining utilitv level u  at nrices‘
P and the indirect utility function vip, V) which
maximizes utiiity given ﬁ ';ﬁd »y.4

Given an indirect utilit§ function v(p, V). if vip, v)
is strictly 'increasing in ¥, ~ we can solve for v as a
function of U to derive-the eipenditure function e(p, u).

Applying Roy’s identity to thé indirect utility function vieids -

Marshallian demand functions in nominal income and prices, i.e.,

e

. . i o

(2.16) Xi(p, j) S AT V) _ for i=1, ..., n
' Y- '

AAYY
l

assuming that the right hand side is defined and p >> 0.

Differentiation of the expenditure function v(p; v), on
the other hand, yields Hicksian (compensated) demand functions

with prices and real income as explanatorv variables, i.e.,

for i=1, ..., n

e

: _ . oelp; u)
(2.17) h'i(p, u) -——y—l—f

assuming that the derivati#e ié defined and p >> 0.
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Recall | that the demand functions must fulfill the’
following conditions: | | |

‘L. homogeneity of degree zero in income and price

2. symmetry of the compensatéd cross—-price terms

3. weighted sum of income elasticities equal to I

Homogeneity of degree zero is assured if the indirect utility
fﬁnction is linearly homogeneous in nrices P; whileASymmétry
of compehsated ¢cross-price terms follows ffbvadung’s theorem as
applied to‘the indirect ufilify functioﬁ, i,e.; assuming utility

maximization.

il

2.18)  (3°v*)/@P.aP. % . o= *
( ) (37v )/@qu J) »axl/apj axj/api

2 . .
% = * = *
(3 v»)/@PjaPi) <=> Vij Vji

Adding-up follows due to maximization subject to a linear ~budget

constraint.

In empirical work, the above mentioned restrictions are more
easily imposed onAHicksian demand functions ih real inqome and
prices due to the difficulty of imposing crossfequatidn- symmetry
restrictions on - Marshallian demand functions, = which  have
uncompensated price coeffiéients. Swamy and Binswanger (1983)
poinzt cut that the ”qse of real income iﬁ Hicksian>idemand
functioné is dependent uponb the definition of a -suitable
deflétors if the consumer’s utilitv function is unknown. They

use- Diewert’s (1976) 'fesult-that' if the cost (or indirect
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utility) fﬁﬁction is unknownlbut is.approximate& by a flexible
funcfionél férm,5 then-cerﬁain index numbers can be estimated
which, Wheﬁ uséd t6 deflate nominal income, vproVide changes in
real.vincome tbat‘ cofrespond exactly to changes in utility
levels. Diéwert has shown that any quadratic-mean of ofder r
quantity index 6;n approximate an érbi{fary 'non—homogéneous
.utilitf function to fhe second degree and that any quadréfic
mean ;bf order r priée'iddéx can siﬁilarly approximate an.
arbitrarylA cést or .ihdirect utility function. Swamy ' and-
Binswanger use chained Fischer’'s indices in their study, 3inCe;
among the qﬁadratic‘means of or&er r index numbers, Fischer's
quantity and price indices Are computationally -coqyénient and
satisfy>thé factor reversal test. Pitt (1982) uses Stone's index
§ = eXp(z wklOQ pk), which is alsoc used by Deaton and luellbauer (}9803) as aﬁ
approximation to av“true" price index'in the Almost Ideal Demand

System (AIDS). Deaton and Muelbauer (1980a) note that the P

approximation would be close  if prices were closely collinear,

Three functional forms which have been commonly used in
émpirical applications are the unormalized guadratic (NQ),
generalizéd Leontiéf (GL) and translog (TL) demand = functions,
ﬁhich are derivéd from their corresponding cost or eXpenditure

- fundtions (from Swamyfand‘Binswanger, 1983&676—677);
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Normalized Ouadratic Demand Functions (NQ).

The normalized quadratic demand function' can be written as:

. _ ~ 9 'N—ll. , ;
(2.19) " X, = a; + bilm + bizm + .Z ;Cij(Pj/PN) i=1, ..., N -
. j-1
, I
X b 2 Nil N-1 2
= a, + m+ b m° + 0,5 . " C..(P.P./P
N N Nl. nz 191 izl 1] 71" j°°N )
where P is the price index of all cbmmodities, m = M/P is
real income, and C ~ are the price coefficients. Note that

, ij . , ,
the equations - are normalized by dividing by the price of the
th .
'n good, thus homogeneity is imposed and cannot be tested.

The symmetry constraints are:

o axi A Nil P, BXN CNi
(2.20) —= = - C.. 45 = _N = i #N
aPy j=1 1 PN2 oP; Py
and
N-1 B
(2.21) c,. = -7 C.. i =N
Ni =1 1j PN

which can be ‘imposed by substituting (2.21) on the RHS of the
th '

N equation (2.19). The adding up constraint
P,
(2.22) g = (by 1 + 2b,,m) =1

1

can be imﬁposed only for given sample points, wusually sample
6 : “

means .
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o | th
One advantage of the NQ demand system is that +the N

quantit& can be eétimated residuﬁlly, so long as its price is
giyen, using adding up. _Another advgnfage of the NQ system 1is
its relatively simple éxvreSSipns for‘demand elasticities, since
only single coefficients are used. Thi§ is less subject to error
if ecdﬁometric estimates 6f,the'price coefficients aré‘not very

reliable. The,elasticity.formuiae for the NQ are:

. p
Lo C i |
2.23 = :
(2.23) ng;7 Cii ;P - L < N (OPE)
2.24) 1 R T N ~ (OPE)
SRR Y e\ 20 o :
2.25) n. C - ¢ i ¥
(v | ﬂlj LlJ XiPN . 1? < N  (CPE)
i#j
(2.26) 1. R T Sy i < N (CPE)
LN j=1 13 X3Py -
(z.27y ", = Loy oo+ 2b..m? a1l i (1
& im X, “am T 12" 1 (Income)

Generalized Leontief Demand Functions (GL)
Similarly, the wveneralized Leontieft demand functions can be
expresged -as!

. » . 2' ’ (P.) 1
(2.28) X, = a. + b..m + b._m" + c.. —J1_ = i =1, ..., N.
R i i 11 12 521 1] 2 ’ S
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Homogeneitv of degree zero is imposed and cannot be tested,

while svmmetrv implies that C = C  and is imposed for all
‘ ij i . ,

sample points.  The adding up constraint is the same as for NO.

Below, we nresent'the expression for the elasticities.

] ) ».)1/? . |
(2,29 n.." = =w— V1 C.. -5 ~ all i  (OPE
. ii ZXi j=1 1j Pi S )
- 3 . (A2 |
(2,300 ng " = Sy Cij_:"—pl.* | all i, j (CPE)
4 i i#]
Y ‘ - 1 2 - ‘
(2.31) n, = g bim + 2b, ,m all i - (Income)

Note that the expression for the own-price elasticity is a
sum of terms, _or separately estimated coefficients, This mayv be
guite ~sensitive to right hand side variables which are left out

or. incorrectly measured.

Transcendental Logar1thm1c Demand Function (TL)
Flnallv, the transcendental logar1thm1c (tranelog) demand

+tunction is

| - N
(2.32) ,Si = a, ¢ log m + b,,(log m) jzl Cij log PJ
i=1, ., N -1
~where 'Si = Xipi/ ) X;P;: -or the exvendlture‘shqre of

i=1



commodity i. Homogeneity of degree

for all i can be tested and .imposed.

C = C . and can be }imposed
ij 5 S ,

Since shares add up to one, N - 1

independent -and one equation must be
‘purposes. ~ Thus, adding-up cannot be

hypothesis.

"Symmetry

at

17

ij
that

zZero impliés that Ec =
' ~implies
all 'sémple points,
eqqationé varé linearly
~dropped vf&r estimatién

tested and is maintained

The elasticities for the TL demand svstem are given bv:

(2.33) ¢ . ‘i e s -1
' N4 S i
1 .
Nel Ni1'
C
L P
c_ i=1 j=1 "
NN T Sy Sy -1
_ C C..
(2.34) n = 21+ g,
5. . >3
S
N-1
-5y cC.
O o, S
JiN S, | N
A - b.1 + 2b,2 log m
2.3 = 2 1 atis
( 3) im - BEYE + 1
i A
N-1
1 - .
o izl Sl Tim
n =
'Nm SN

i <N (OPE)
(OPE)
i, j < N (CPE)
i# 3
i< N (CPE)
i< N (Income)
(Income)

0
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Since - the translog is expressed in terms of budget shdares, one
empirical advantage 1is being able to estimate elasticities for
th . th
the N equation provided that price data on the N
good are available.  For example, if the missing category Iis
nonfood, then one can estimate nonfood price and cross-price
elasticities given nonfood price data. - One disadvantage, which

will be discussed in the next section, 1is its unsuitability +to

the tobit estimation procedure.

Bantilan’s (1986) vpaper points out the limitations of using
Tavlor;s series expansions as anproximafioné to a more general
functional form. However, the computational advantages——
linearity in parameters. economy 'in the number of parameters to
be estimated——as well as the dubious igains in using a more
complicated estimation vrocedure Whéﬁ data are not of ﬁniférmlv
good qgualitv justify the use of the above-mentioned functional

forms in this studv.
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CHAPTER III
SOME ECONOMETRIC ISSUES INVOLVED 1IN
"CROSS-SECTION ESTIMATION
Because of the scope tor disaggregatibn bv income and
other  household characteristicg, cross-se:tioﬁ data have been
widelv used tor,-eétimating income—stfatum-specific demand
parameters. The use of cross—-section data has its corresponding
set ot estimation  and ifterpetation issues. This naﬁer
reviews Qﬁlv a selected nuwber and +does not claim to be
exhaustive;v Before discussing the specifics ot estimation, it .
is vperhaps appropriate to begin with difterentiating estimafés

obtained trom time-series versus cross—section data.

First, demand elasticities estimated from household survev
data refer to household cdnsumer‘demand. and thus do not include
. . . ) : A
industrial demand for materials and intermediate inputs and farm
demand for feed. Second, elasticities estimated from cross-
section data typically will reflect long-run adjustments of"
households to regional differences in prices and to expected
seasonal price movements, whereas annual time series will tend to
reflect shorter run reaction (Timmer, 1982: Kuh, 1959).
".., higher cross—-section slope estimates
can be interpreted as Jlong-run coetticients.
The fullv adjusted response will +tvpicallv
- show a'higher coefficient than an incomnletelyv
- adjusted response. Since the cross=section

data will also contain some short-run
disturbances, however, these coefficients will
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only approximaté fully édiusted long-run coef-
ficients" (Kuh, .1959:197). '

Thus, elasticitieé obtaihed trom énnual time-series are expected
fo be smaller in absolute value than  cross—section-'estifnates.'7
It is important £o ascertain the numerical value of differeﬁces
between time-series and cross-section estimates: as Kuh (1959)
points out, if the time-series estimate is some fﬁnctibn of the .

typical cross-section estimate, one estimate can be translated

into the other irrespéctive of the casual factors that determine

the" _&fsg}éﬁancy: Unless this | relationship has been
"systematically establishéd; - however, cross—-section estimateé
cannot be used successfully to make time-series predictions. In
the remaindef of thié section, we discuss some of the

ecbhometric ijssues which are significant in the use ¢f household
level data, name;y,(l] aliowing for income-varving parameters and

(2) the treatment of households observing noh-zero'coﬁsumntion.

3.1 ‘Income Stratum Specific Demand. Elasticities.

‘Three methods have been commohly ysed to allow for the
variation of demand elastipitiés across income classes: (1)
stratifying the sample into subgroups and estimating separate
parameters fdr each'subﬁrpuv; '(2) using dummy variables (slope
and intercept shifters) for each subgroup; "and (3) infroducing
an income—Qarying term into thé regression‘equation; Researchers

with‘sufficiently large data sets usually apblv the first method,
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stratifving fne sample'accofding to some pre~defined criterion,
e.g., vpercentile points in the income or caiorie‘ distribution,
rural-urban classification. or occupation grouping. while those
with smalier data sets intrbduce income=-varving parameters
through a squared income term (Swamv and Binswanger, i983),
through structural equations . relating nafa@etérs fo income
(Pitt.‘vl983) or throuqh niecekise regressionp The use of dummy
variables is probabiy conditional upon the assumption of a
constant'vérianCe—covariénce matrix for the,entiré sample; if the
data‘are héteroscedastic,(as‘is expectéd in cfdss-section data),
Splittinﬁ the ‘samplev wouldlxeépreférable proceddre since one
would ﬁot h&ve‘to impose fhé éame.underlyiné .variance-covarianCe

matrix.

The wuse of the.squared income ferms is fairly pdpuiaf‘ and
is used to allow income elastiqitieé to véry across income grouﬁé
(Swamy and Binswangef, 1983{-Pitf, 1987 ; .Gray, 1982). Swamy and
Bihswanger probably express undue concern fegarding the deviation
of 'this-form.frﬁm the Almost Ideal Demand System (AIDS) (Deatén
and Muellbauer. 1980). They argue that since the budget

constraint is a linear function, introducing a squared term will

create non-linearities. However, all that the linear budget

|

constraint requires is ZpFX(p, y) Y , regardless
of the form that X(p, Vv) should take,. That is, it is

possible for - X(p,v v) to be nonlinearvin Y and still



22

8 .
satisfr the budget constraint. The npossible drawback of using

the sguared income term 1is that it mav not allow for. variation
in the- price elastic{ties gniess “income varyving terms> are
SDeéified in a separaté équation, This is the case in demand
equations which are functions ot real income and nominal prices.
Note that in the TL, NO and GL, price elasticities are cpmnuted
from the price coefficients alone. Thus, in{roducing a guuaféd
incbme term will ailow‘cdmpensated income elasticities fo varv,
but not the'Slutskv elasticities. This mav not be desirable jf
there in fact exists an income-related fcurvature" of the Slutskv
matrix.

One can . also test whether splitting the Samule is
equivalent to a single regression with income varying bar&mefers
byl pérformiﬁg a model_'selection test.A Most studies which
estimated separate 4seté‘of p;rameters have not done this. For
éxamﬁle;, Gray. (1982) iustified the‘esfimatibh~of separate .sets
insteadof;u'singdur_rmyvaria'bles for separaté income groups by ci{:ing;
fhe adequate numbéf of'degreeé éf’freédo@ and the imposition of
the same underiying variance~covariance'matrix'if the equatioﬁs
were esfimatéd together. If the critefion used to split thé-
samplé 4is a continﬁous variable; e.g.,A incbme, itv may “bé.
advisable to test -for. equality of variance first‘ before
estimating separate regressions since it mav be desirablé to havé
parameters - whiéh do not exhibit discontinuitiesv once the

threshold income is reached. However, if the criterion variable
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is aualitative (e.g. usuupation or . location) avoiding
discontinvities is no longer relevant. 1In any case, the issue of

model selection is an area which deserves further attention.

3.2 Limited Dependent Variables: . The Case of Nonconsuming

Households.

Another related econometric issue is the treatment of
households which do notv report positive consumption of a
commodity. Esgibnal taste diffefences, seaSonalifv, or regional
differences in availabilitvy among others, may Be reasons for zero
cdnsgmpfion} Another, of course, is that lower incoﬁé households
will not EE éble to-afford cbnsumption of some commodities at
prevailiung brices.u Drépbing' households -reporting ‘nonzero
cbhsuﬁpfion'nof'only reduces the samble‘size but also creates a
truncation bfas sincé'those households are partiof the market but
"do not choose to consume, whereas uéing OLS techniqueé on
transformed variables (e.g., variables to which a positive number
has been added to avoid indeterminateh-results in ‘logarifhmic
models) or semi-log models will resglflin inconsistent and biased
éStihdfes because the VaSsumvtiﬁhs ‘underlvihg the classical
regression model do not héld. " An appropriate ~estimation
Drocedﬁre to use is Tobin's (1958)'1imited dependent variable
mddél,v since it permits a positive probability of observing

nonconsumption.



24

The stochastie model underlving tobit is given bv the

following relationship:

(3.1) Y. = X8+ u£~v' ir th tu 20 t'sll,"z, ceey D
| - 0 1 © X 8+ u <0

where n 1is the number of observations, y is the dependent

variable, X  is a vector of independent zariables. B is

a veptor of tunknown coefficients and  u is'a normally and

independentlyv diﬁtributed-error term, ut ~tN(0, 025, Tobit

models immediately rule out certain functional forms. Pitt

(1983 ) shows that if  expenditure share is the dependent
variable in a tobit demand model and if demand is inelastic, an
increase in the own-price implies an‘increase in the probability
of consuming (positive) quantities of the commodity. Novshek
and Sonnenchein (1979) have shown that such a response on the
part of marginal consumers is inconsistent with nedclassical
demand theory. They argue that when considering‘the demand for
v differentiated products (e.g., food), price induced changes 'in
market demand are decomposed into income (1), substitution (8),
anﬁ change-of-commodity (C) effecté.v Bv neoclassical theory;
(S)‘ ijs negative. Thus, even if individual dem&nd functions. are
upward slbping, (S) will guaraﬁtee that market demand for ' a
commodity must slope downward whenever there ére differentiated
commoditieé which are sufficiently close to the coﬁmodity in

questioh (Novshek and Sonnenchein, 1979:1373). As Pitt points
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out, in thevtobit'modelw the probability of consuming is given by

the normal cumulative function evaluated at the expected value

of the unobserved latent variable y*t = X B touc. Since
expenditure, and therefore E(y*t) is an increasing function
of own—price if demand 1is inelastic, the probability of

consumption rises with own-price even if expected demand will

normally fall.

Because  tobit models are estimated using maximum
llikelihood methods, it is also desirable to use functional forms
are linear in the vparameters to be estimated for ease of
_estimation. Having ruledvout translog mdﬁelé,g‘we can use other
flexible form demand functions. However, since a multivariate

tobit package is not available, this study is limited to single-

equatidn tobit techniques. Thus we do not use the normalized

which

quadratic or geﬁéralized Léontief. but the simple functional forms

used by Pitt (1983) withvsubsequent modifications which will be

discussed in Chater V.

The usé of the tobit models permits the decomposition of

the market elasticity of demand (e ) into two components: (1)
. , i . ’ » ,
elasticity of the probability of consumption with respect to

X or the participation elasticity (e P), and (2) the
i i

elasticity of  the expected consumption of consuming households

with réspect to X , or the nonlimit consumption elasticity

N i :
(ei)- (Pitt, 1983; following Thraen, Hammond and Buxton, 1978).



26

In the tobit model {(3.1), the expected véjue of the dependent

variable v. is given bv

(3.2) E(y) = 0JzF(z) + of(z)
where z = XB/o, F( ) is  the normal cumuliative
distribution tfunction and £EC ) is the unit normal densityv.
The elasticitv of F(v) with respect to X is
; .
X

o 5E i | :
(3.3) e, = _39) . F(%)‘ = 0(3z/0X,)F(2z) X./E(y),

‘which can be decomposed as

X X

e . 3F(2) i, 3E(y) i o
(3-" e, - . + . o = .
SRS e 16 > e -1 Bl LA
where E(y) = E(y)/F(z) 1is the expectation of v for v > 0.

While it 1is imnossible to perform an elasticity decomposition
with time-series data, c¢ross-section data and the use of +the
.tobit model permit us to estimate both limit .and nonlimit

adjustments to price and income changes.



27

CHAPTER IV
PHILIPPINE DEMAND ELASTICITY ESTIMATES:

A REVIEW

A  numoer or studies have attempted to estimate demand
parameters from Philippine data. These studies vary according to
methodologv, degree ot commoditv aggregation, tvpe of data, and
sdmpie stratitication, ‘This vpaper focuses on the methodological
aspects of the abovementioned studies and concentrates only oh
~those for which comparable estimates are available. It therefore
.does not inqlude earlier wprk estimating demand functions _for
single‘commodities. It'aiso chooses to highlight the studies on
tood demand which constitute the bulk Ef Philippine consumption
studies. A mqre exhaustive review of staple food ‘consumption
studies in the Phiiippinesvis found in Bennagen (1982). Tabie 1
presents elasti&ity estimates fo? selected items from some of the
lstudies reviewed in this paper; a more complete compilation is

found in Quisumbing (1986).
4.1 Data Sources and Metheodology.

Earlier demand studies used aggregate time-series data to
estimate demand functions. Amoﬁg these 1i1s Pante’s (19715
estimation of alternative static and dynamic demand functions for
fourvcommodity groups {(food, beverages and tobacco, durables, and

miscellaneous) using time-series data frem 1949 to 1974, A major
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Table 1.
::::2!E======='—'======’=======‘-’.::::::::::::================:=================:====:=====
Data Base/Study ganple Model and Estimation Conmodity
Period Procedure
1. Mational Accounts
Data ‘
{1 Liuch, Poweil 1953-65  Bztended limear Food
Williams (1977} erpenditure system
1.2 Pante (1977} 1949-74 Linedar expenditure Food
systen
1, NCSO-FIES
1.1 Goldman and 1971 grouped dats Cereals
Ranade
2.2 Conlas (1986} 1965 Betancourt (1971 Cereais
‘ procedure on linear
expenditure systen,
grouped data
3. MA-88D Rurveys
3.1 Ferrer-Guldager 1970-73 Double log, ungrouped Rice
1977) {4 rounds) data Corn & corm
products
3.2 Kunkel et al. 1970-73  -double log, ungroused Rice
(1978} data
Corn & corn
oroducts
5.% $an Juaf (1476) 1974-7¢6 Doudble-log singie Rice"
-equation and Frisch Corn

method

Representative elasticity estimates for selected food items. Philipvines

Wheat products



Table [, Rebrugentative elasticity estimates for selected fond items,
Philippines :

Data Base/Study dtratue >Price a/ Income
Elasticity Blasticity

----------------------------------------------------------------------

{. National Accounts

Jata
1.1 Liuch, Poweli Philipoines ' -0.3% 0.52 b/
Williams (1977} A
1.2 Pante (1977) Philippines -0. 71 0.99. b/
4. NC8O-FIES ,
2.1 Goldman and Rural
" Ranade lower 40% ) - £.05
' Upper 10% - 0.41
Urban - )
" lower 40% - . 0.26
Upper L0% -- 0T
2.2 Canias (1986) Philippines -0.26 0.30°
3. NA-SyD Surveys
3.1 Ferrer-injdager rhif{ippines . ©o-0,53 - -0.02
(1477 =0,36 -0,24
3.2 ‘Kunkel et al. Urdan ¢f =0.03 -0.03
{1978 Kurai -0, 31 1.8,
Urban -{,37 -0.16
Rurgt -1, 3 -0.26
3.3 §an Juan (1976) a0k 0,30
0.07 -0.91

-1,65 - 0,61
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Table 1. Representative elasticity estimates for ‘celected food items, Philippines, (cont'd)
I EEEEEESEEEE S S EC R s EEEC A I T RS SN E I EEEEECEC S E IR ESEEECECEEEEE SRk SEEE NS S E S S EEESE
Data Base/Study i Sample ¥ode! and Estimation Commedity
Period Procedure :
3.4 Bouis (1982) 1973-16 Double log, ungrouved Rice
(15 rounds) data Corn
Wheat
3.5 Belarmino (1983) 1973-76  Double-log, ceemingly Rice
. unrelated regresions
3.6 Regalado ‘ 1973-76 Double-log, ungrouped - Rice
data
4. Food & Nutrition _
Regearch Institate _
§,1 FNRI (1981) 1978 Double-log, ungrouped Rice
data
§.2 Quigumbing (1985) 1974 Double-log, ungrouped te & rice
) data, seemipely roducts
unrelated regresgion
:::::==========v===================:_=é==========32235233===‘-‘==============='—‘======'-'-'==$=

-- not computed

n.5. not gignificant

a/ Untompensated price elasticity

b/ Total Bxpenditure elasticity

¢/ Brcluding Metro Manila

d/ Stratitication by income quartile, with the lowest 251 as quartile I
e/ By per capita income class

£/ Pood expenditure elasticity
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............................................................................................

Data Base/Study . ‘§tratwva . Price al Income
: Blasticity Eiastirity
1.4 Bouis (1967) veighted 0,83 0.0%
: ’ - average . - -1 =0:27
<0.78 .41
i.5 Beiarnin (1983) 16/ , SN s
11 -y 9.08
111 ST : 0. 40
IV ~1.59 .17
ion degalado . 1 df -2.48. G.25
‘ ' il L Ty
I -2, b

N R ST

4, Faod & Futrition
Kesearch Institute S :
kol FHRI (19811 ¢ P300 vl

F554-P1500 : .35
P1500 & above . -u. 0y
402 Guisumbing (/9851 I ar . -i,40 RN
il LN 1,48

1] -1, 20 LT

iy -1 0,95

o T N T T BT T P o e e m t r m  m g B N B S G h d e o = o mmE E e E T e e e b s e e e v R o e R R = m e o
B R e 2 A e A R P S S N S R S S S E N E E E F S L S F A R R R L T
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achievement of thié study was the construction of a more reliable
series for personal consumption expenditure, Pante tested the
empirical performance of sinkle-equation estimdtion methodé and
three svstem methods, namely the LES, the Rotterdam demand
svstem, and .the indirectAaddilog‘system. The LES outperformed
the other svstem models in vredicting expenditures, but the
Rotterdam model performed better than the other system and single
equation methods on the basis of (1 - R ) ’ and fnformatiom
accuracy criteria. However, Pante says that the single
equation method has the advantages of | flexibility in
specificétion and simplicity in.estimation and thus mav be worth
using in studies of single or a few commodities. The degree of
commodity  aggregétion and the fact that aggreﬁate time series
data were used do not make these estimates useful for
distribution-oriented analysis. Nevertheless, thesg estimates
can provide a behchmark'on the national level and is one of the
first atteﬁpts to use system approaches in demﬁnd parametef

estimation.

Grouped cross-—-section data are provided by the Family
lncome and Expeunditure Surveys (FIES) conducted bv the Nat‘phal
Census and Statistics Offiée. A number of studies haQe uéed
 this daté set, among which are those of udlgman and Ranade
(1976), ‘Arboleda (1982), and Canlas (19833. Although FIES data
are available for 1965, 1971 and 1975, each study was able to

make wuse of onlv one year in its estimation, +thus posing a



problem in estimatiug price elasticities in the absence of’
rélative price variation throughvtime; ' Goldman and Ranadev did
not.estimate pricé elasticities, while Arboleda and Canlas used
svstem methodS'incofDofating restrictions VOn.demand functions to
do 8o, i.e. variants of the LES. | Arboleda (1982) applied thé
extended .linear expenditure system to 1975 FIES data for the
analysis of expenditures and saving." Reé{rictions oh demand
parameters were used to computé residuallyvfor price elasticitieg
fdr broad commodity groups. Unfortunately, the results were
not'réalistic; some of the computed price elasticities were large
and positive in contrast to ;arlier estimates. Part of this is
dué to +the inappropriate appliéation of a demand system with
consumption and 'savings to a data get whose reliability is
questionable; For example, income (and saving) stétistics
provided rby the FIES remain suspect because of thg observed
dissaving 1in an imblausibly large number of income groups.

_Erroi's in measurement will then be reflected in the results.

Canlas’s (1983) study used an ngmented Stone—~Geary utility
function with leisurg expliéitly considéfed. He used *he
Betancourt (1971) procedure to model the demand for leisure using
wage rates as a proxy for thé demand for leisure, and then used
these results to estimate some LES ﬁarameters. In effect,
variation of wage Tates was treated as the 'source of price

variation in the model. - His results (in Table 1) appear



nlausibie and are within the range of other elasticity
estimates. This suggests that where data are scarce, the LES can

provide a quick wav of estimating demand parameters.

The studies using the FIES data wused fairly aégregated
commodity groups. Disaggregated commodifv data are available
from two other sources., +the Ministrv of Agriculture Special
Studies Division (MA-88D) Food Consumption Survevs and the Food

and Nutrition Research Instifute (FNR1) Nationwide Nutrition

Survevs. The MA-8SD survevs are probablv the most popular  data
source:- for food demand studies, The MA-88D conducts guarterlwv
nationwide food consumption survevs, with a sample of 1,000

~hoouseholds in each survey, selected through a random samble
stratified by region, subregion and jurisdictional unit (cities
and municipalities). The basic data collected are quantities,
expenditures, and prices of 167 food commodities consumed by the

household members (Belarmino, 1983).

Most of the studies based on the MA-S8D data used single-

equation, rdoubleélog demand functions (e.g. Ferrer-Guldager
(1977), Kunkel et al. (1978), Snell (1980), Bouis (1982) and
Regalado (1984)). Relatively few used the double-log method
together with svstem methods, e.,g. San Juan (1978) anq Belarmino

(1983), who estimated oprice and income elasticities using a
double-log demand function and c¢ross-uvrice elasticities using

the Frisch method. A number of studies also stratified +the
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sample according to location (Kunkel et al., 1978; Bouis, 1982)
and by income group (Sﬁell, 1980; Belarmino, 1985} Regalado,

1984).,

The FNRI Nationwide Nutrition Survey data have not been as
well wutilized for demand parameter estimation although they are
extensively wused for nutrition-related studies. Both sets of
existing FNRI estimates (FNRI, 1981; 1984).do not include price
elasticities but income and food budget (food expenditure)
elasticities). Quisumbing (1985) constructed a price series from
the FNRI data and used various approaches (double~log, S-branch
system and the Frisch method) to estimate ﬁrice elasticities.
She found that the double-log equations with . homogeneity
restrictions estimated using seemingly unrelated regressions
(Zellner, 1962) performéd better than the more restrictive S-
branch and Frisch methods. She did not estimate income
elasticities since the.income data were understated relative to
the food expenditure data, and estimated food Budgef

elasticities instead.

"Although most of the studies mentioned above ﬁéed
household level data, no attempt was made to introduce
demographic scaling; most simplv expressed variables in per
capita (instead of per equivalent adult) terms. "Also, the
treatment of nonconsuming households was not satisfactorv; these

were either dropped from the analvsis or variables were



transformed by adding a poai{ive number to avoid .indeterminacy
in double-log regreasions. As was pointed out earlier, a
transformation whiéh does not alter the shape of the
distribution but simply shifts it upward doés not remofe the
clustering. of observations of the . dependent variable. We

compare .the various estimates in the next gsection,

4.2 Comparison of Demand Elasticity Estimates.

A perusal ot Table 1 reveals wide variation in the

magnitude of the elasticity estimates, even when identical data .
sets are used. - Methodology and grouping do have a significant
‘effect on empirical results. For example, estimates of brice

elasticities from the FNRI data set are larger in absolute value
than those from the MA-88D. This is to be expected since the
MA-SSD data, covering a longer time period, would exhibit
greater' price variation compared to a oné-period, cross—section
data set, and thus would yield.sméller elasticity estimates. The
FNRI estimates, however, are comparable in magni;ude'to those
froﬁ Brazil (Gray, 1982), Indonesia (Timmer and Alderman, 1979),
and Thailand (Trairatvérakul, 1982), which were based on cross-
section data collected in a one-year period.10

Among the MA-S8SD baéed estimates, there is also variation
between income-group—-specific and nonstratified sample

estimates. Estimates of the own-price elasticity for Trice

from unstratified sample studies range from -0.40 (S8an Juan,
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1978) to -0.53‘-(Ferrer—Gu1dager, 1977). Stratified sample
stﬁdies (e.g;- Kunkel etvél., 1978, by rural/urbah;- and Bouis,
1982, by region and ihcome,Jgroﬁp) rénge from =-0.31 to -0.63.
However, the 'abgolute vdlues of the own-price elasticities for
rice estimated by Belarﬁino (1985) and Regalado (1984), whose
gtudies use 'incdme as a stratification criterion; are quite
large., Bouis'ﬁas éuggested that the larée values may have been
due to the pooling of Luzon, Visayas and Mindanao obsefvations in
estimation, Since these regiqns differ markedly in ceregl
cqnsumptionv patterns, pooling them would increase gquantity
relative to price variation and thus would result in .larger.
_elasticity estimates.. His own resulfs'were obtéined by'taking the
consumption-share Vweightea average of elasticities computed
separ&tely for Luzon, Visayas and Mindanao.ll1

We also examine elasticity patterns from 1income—-group-—
specific estimates.  In the studies by Belarmino (1985),
Regalado (1984), and Ouisumbing-(1985),. the absolute values of
the price elasticities decline as income increases. A
"parabolic" pattern is observable for rice in the Regalado -ahd
Quisumbing studies, 1i.e., thé oﬁn—pricé.elasticity rises from
the first to the second indbme stratum'and then declines.' The
decline in the own-price elasticities 1is due to falling budget
shares and income,(or food budget) elasticities for staple foods

as income increases. However, the nonlinearities indicate that
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the relationship between (uncompensated) price elasticities and
income"is not monotonic. Moreover, in Quisumbing's studv, this
behavior is more noticeable for energy foods such as rice, corn,~
: other cereal products, and roots. The peak’invthe rice own-
price élasticity in the second income stratum of both the
Regélado and Quisumbing studies reflectslthe consumer’s incregsed
ability to purchase and substitute preferred energy foods for
less preferred ones, e.g. rice for corn. Having satisfied his
or her hunger or "bulk" constraint to some dégree. the consumer
can consider diversifving his or her diet (Bouis, 1982). | The
higher values of the elasticities may also be due to the
existence of a wider range of affordablé substitutes in the

energv foods group once income reaches the second stratum level.

There seems to be limited scope for evaluating the benefits
of> system avpproaches vis-~a-vis single eduatibn methods., since
there are relatively few svstem studies. Belarmino (1985)
Acompared single—equation to seeming—pnrelated—regression and
Frisch methods and concluded that the single-equation approach
vielded moré plausible results. Quisumbing (1985) also found
that the double-log functional form, estimatéd as a system
performed bettef’than S-branch and Frisch estimates. However,
the abbve comparisons are faulty in that they compare two
extremes: a "pragmatic"” nonrestricted demand function an& highly
restrictive, additive demand systéms. Thé drawback of using the

pragmatic approach is the satisfaction of restrictions purely on



an éd hoc basis; the defect of the ‘réstrictive svstemﬁ. their
lack of flexibility, There is a lot of scope for wusing
flexible functional forms which can incorporate the'restrictiqns
of consumer theoéy in demand analysis, .as;Wéll as refining

the methodology for including variables other than prices and

-incomes in the estimating ~equations..  The generation of
reliable, disaggregated = demand parameters. is an important
undertaking in the tight of their role in congsumption and

nutrition policy analysis,
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CHAPTER V

EMPIRICAL SPECIFICATION OF -THE
CONSUMER DEMAND SYSTEM

Data constraints, which ﬁill be discussed below,
necessitated the estimation of two separate demand systems; (1) a
food subsystem, estimated from the 1678 and 1982 FNRI Survey .
data;v and (2) a translog expenditure system for five éommodity
groups, using. érouped data from the Family Income and
Expenditure Surveys conducted by the National Census and
Statistics Office, We discuss the data sets and estimation

procedures for the two systems in this section.
5.1 Food Subsystem
5.1.1 Data Set

The Food and Nutrition-ResQarch Ingtitute condﬁcted two
nationwide surveys in 1978 and 1982, with sample sizes of 2,800
and 2,880 households, respectively, in éllnregions except Regions
IX and XII of.Mindanao. A thfee~stage stratified sampling design
Qas used, with regional and urban/rural stratificatiﬁn and the
provinces, barangays éﬂd households as.sampling stages. In what
follows, we willvﬁresentvdaté from the pooled sample; i.e., the

average of the weighted data for 1978 and 1982.

The data from the Food Consumption Surveyvs, consistinngf

one—dav food weighing conducted by %rained nutritionists, contain
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information on the consumption and cost of 146 commodity groups,
in the fofm of as-purchased, edible portion, Aﬁnd_ nef intake
weights, with their corresponding nutrient equivalente. The
aﬁrveys also provide information on socio-economic fﬁctors. such
as education and pé; capita income, fertility and health

practices, typé of livelihood and extent of home production.
Description of the Sample Households

On fhe averaéé, food ehergv intaké in 1978 amounted to
1,804 kilocalories (kcal) per capita per day, which was 88.6%
adequate with-‘fefereﬁce to the recommended dietarv allowance
(RDA}. Protein intake, at an average of 53.0 gramsApér capita
per day., was 102.9% adeauate (FNRI, 1981). In 1982, food energy
intake was 1,808 .kéaTA per éaﬁita per day, Awhich was 69;0%
adequate, whi{é préteiﬁ was 50.6 grams meeting 99.6% of the RDA.
" These averages, hawevéf, aréA misleading in the face Qf large
disparities ‘in the nutrient in{ake levels of various population
groups.-: Nutrient intake levels arevreiafiveiy high for bigher
income groups and héusehélds belonging to the occupational group
of the prqfessional, technical,. entrepreneurial andl gskilled,
while infake lévels are alarminély Lov for households _headed by

farm workers and small and hired fishermen.

Due +to the desire to determine regional‘ and occupational

differences in consumption behavior, the sample was divided into



42

three island groups (Luion, Visavas and Mindanad) and five
" occupational categories (urban skilled, urbanA semi-skillea,
urban unskilled, rural farmvownefs, and rural workers). Since we
are using-hdusehold-leve1 daté, . these fefer to households -whose

main- income earners belong to the abovementioned categories.

Sample statistics for the pooled 1978 and 1982 data are
presented 1in Table 2. Figures for 1982 were deflated to 1978
prices using the CPI for annual per capita income and the food
component of the CPI for food peso value. Cursory eiamination of
the annual per capita income figures and the food budget share
will reveal that .income has been severefy understated in this
vsurvev. This is a commbn phenomenon in income and expenditure -
surveys conducted in the Philippines.2 Because the FNRI surveys
were designed to measure food expenditures quité accurately,
‘however, we will rely on the food budget measurement and

subsequently employ alternative methods using the NCSO data set

to obtain estimates for the nonfood commodities.

Househélds in the wban areas. had higher energy and protein
intékes and nutrient adequacies than those in'tﬁe rural areas,
reflecting rural-urban income disparities. Farm workers and
small and hired fishermen had the lowest intakes and adequacies,
while the professional, technical, . entrepr- :urial and skilled
had the highest. Despite this, on the average,.the urban groups

had 90.5%  food energy adequacy and the rural groups attained

only 37.9% adequacy,



Tavie 2. Sunmarv of samoie statistics by urbanization and occupational roup,
Fhilippines 1978 and 1982, vooled. -

SsTREERSssTETrass drrrsttewmmmacenasvwsmmmn sevewmmmmman —wnw ==

UKBAW ‘ RURAL
. Ail Profesgional Semi- agkilled Atl Fara
PARTICULARS - Technical, skilled 2 No Farn Omne™s ‘¢ Workers,
Enterpre- (iccupation 3 Snall and
awerai { . . lired
‘ Fishermen 5
Defiated Annuai
per capita-income
Kean 1789 1654 1566 {570 b4p 1145, 08 054 -
Neaian . T1&) 924 1656 986 525 603,64 423
Range: Minimum S 92 Y ] ] 5 4
Hayimup 03535 §381% 34509 26 93399 23239 13840
Energy
Hean one-day
Der capita
(keat) 1852 1931 16816 1864 1783 1879.68 {17
Fercent adequacy 90.3 94,3 8.9 9.9 87.9 91,46 85.8
Protein
Nean one-day
" per capita (g} 51.9 36.1 50.4 51,5 49,1 50,73 46.5
Fercent ade- _ . :
quacy 100 108.5 97.9 97.4 94.7 97,94 91.6
Dettarad
Hean ane-dav
per canita
food expen- .
diture (P4 . 3.5 4,22 .26 3.4 1.18 2,38 .95
Fercent of income
goent on food ik 58,0 75,9 78.4¢ 93.7 76,86 jog.8

....................... =22 s

* Detiated to 1976 Tevel wging the CPI for annual per capita incowe and the food
comnonent of the CFl ror food erpeadityre, ’
1 Includes also iacge farm owners, managers, tispermen.
¢ {actudes aleo smail faTm owners,
3 Inciudes also fam workers. seail and hired fishermen,
4 Tncludes also professional, technicai, entrepreneurial, skitled and semi-sikijled,
5 fociudes also unskiiled and no occupation.



With respect to protein, the urban ' groups, §n. the average,
attained 100% adeqgquacy; -the rural Kroups, 94 .7%. Calorie
underconsumption appears to be the critical reason for nutrient
inadequacy; it is often argued (Florencio, 1982) that at the
level of vulnerable groups, calorie adéquacy should override all
other nutritional considerations. = It is surprising that the
households of unskilled workers and those with no occuﬁation have
higher adequacies than those of semi—skilled workers, but this i§

due largely to receipts of remittances,'as we shall see in Tabl=s

3.

‘Table 3 ©ypresents the distribution of income sources fo:
each occupational group. Urban households received 23,5% of
their - income from salaries, 20.0% from other agribusiness
activities (e;g. processing and marketing of agrricultural
prﬁducté). 18.9% from gifts, and 13.3% from wages. Major incom:
sources for rural households, on the other hand, were
agricultural crops and liQestock (31.9%), other agribuéinesu

activities (21.7%). and gifts (16.0%). ' Among wurban households.
the professional and skilled obtﬁined 41.3% of their income froﬁ
salaries and 8.0% from wages, 15.7% from other agribusinessa, and
i4.0% for gifts. Semi-skilled workers received about equal
pros.rtions of income from salaries and wagés (18.4% and 18.6%,
respectively), 26.1% for other agribusiness, énd 15.2%'35 gifts.

Gifts ‘and pensions accounted for the bulk of the income of



7able 3, Percentage distribation of income by sourte by sccupational grouv bv utbenization, ¢
Philiopines 1970 and 1982, vooled.

H SRSRIRS

URBAN | RURAL

All Profesgional Semi - Unskilled All ~ Farn
SOURCE OF TNCOMs Technical, gRilled bo Fara Owners Workers,
Enterpre- : Occupation ’ 8aall and
neuta) o Hired
o ‘ Fighermen
Jalaries 23.5 41,3 18. 9.8 L% 9.4 11
Nages: v 13.3 §.0 6 7.3 9.4 7.3 8.2
Agricultural crops : '
and livestock 11.9 12,3, 12.2 10.5 31.9 35,9 - 3.5
Fishing N 2.4 ] 3.3 1.6 8.3 3.h 15.5
Other agribusiness 20.0 15.7 6.1 10,2 ina T 13.8
Hent 40 5.0 3.9 2.5 0.5 0.4 0.4
Pensions 4.6 1.4 0.9 19.4 5.3 t.0 10.9
Gifts 18.9 14.0 15.2 %.7 16.0 18.7 16.0
Others 1.5 1.0 1.6 2.0 W0 1.6
TOTAL 106.1 100.0 100.2 160.0 99.8 99.9 100,
sa2asse ssgsas t 4 443 2454 43 !2!S5325==5588=é============= =,'==.=

Nate: Percentages mav not sum to 100.0 due to rounding.



unskilled workers and those without a reportved occupation, with
36.7%_coming from gifts and 19.4% coming from pensions. ‘Turning
now to farm owners, the maijor source of income is from‘
agricultural crops and livestock, accounting for 36.0%, followed
by other agribusiness activities, 21.5% and gifts, 18.8%. Farm
workers and small and hired fishermen earn the bulk of their
income from agricultural crops and livestock (32.5%), with
gifts amounting for 16.0%; fishing, 15.5% and ofher agribusiness,

13.8%.

Table 4 shows the distribution of farm owﬁers. managers and
farm workers by farﬁ size. Most of the farm owners and managers
(31.8%) owned or operated farms between 1.0-1.9 hectares in'size,
with about 64.1% of allbfarmers opera{iﬁg farms Tbelow two
hectare;. Only 6.3% of the héuseholds.in the éample'farmed land
above 5 ﬁectqres-in size. Most of the farm workers also worked
on small landholdings, with 74:.1% of farm workers in this sample
working in f;rms smaller than two hectares. Thus, the sample

clearly shows the smallholder nature of Philippﬁne agriculture.

Indicators of ownership and tenancy patterns in the rural
areas aré presented in Table 5. ‘Most of the farm owners are
owner~operators. (85.3%), with 6.2% as share tenants, 1.4% as
-kaingeros and 7.0% inn otﬁer categories. On the other hand,’
66.8%2 of the farm laborers are share tenants, 9.5% are farm
laborers, 5.9% are kaingeros, 9.7% are owner-operators, a&d'B.OZ

fall into the remaining category of lease tenants, owners, and
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Table 4. Distribution of farm owners/managers and farm workers
’ - by farm size by w sanization, Philippines 1978 and’
1382, pooled. a . .

RURAL

Farm Owners - Farm Workers
Farm Size o and Managers : ‘

(had e i 1 i i s L i e 7 e i o 2 e i B i S 1 B i 2 8 et ot et e e e e et e e

T o o o T o 7T ko ot PR o A s .m0 Lk e g e o RO Pk e e e e 18 M e i . . L P LSS (L b T o o e o oo e

)

5,0 : 14 3.7 : 7 1.

"More than 5 = 5.3 15 2.8

TOTAL 381 ool 541 100, 0
- 1.3 (58.7)

N N R R N o NSNS

Number in parenthesis indicates percentage of all rural
households. '



~able 5. Fregquencv and percentage of farm owners/managers

and farm worker by tenure status by urbanization, -

Philippines 1978 and 1982, vpooled.a/

s o s @ i o st et st s e g

TENURE

— -— —_—

Farm Laborer

Share Tenant

Kaingerg

Owner—-0Operator

Others (lease tenant,
amortizing owner,

TOUAL

369.00 100.00 473.00

(43.80)

RURAL B
Farm Owners Farm Workers
Number % Number %
- - 45,00 9.50
23.00 6.20 316.00 66.80
5.60 1.40 28.00 5.90
315.00 85.40 46.00 9.70
26.00 7.00 38.00 8.00

99.90
(56.20)
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others,
5.1.2- Consumption and Nutrition Patterns

This section describes the dietarv patterns revealed in

the 1978 and 1982 surveys as a backgroﬁnd to the interpfétation

of the elasticity estimates. We pay special attention to
\'.{:.’ ».
consumption differences ACross occupational groups, the

percentage contribution of various commodities to total calorie
.and protein intake across income groups, and prices per nutrient

unit of various commodities.

Cereals are important in the Philippine diet as sources of
calories and protein.'-.ln 1978, 69.7% of mean one-day per capita
calorie ,intéke and -53.1%I§f average daily per capita protein
intake were provided bv cereals alone—-riée, corn, .and‘ other
cere&lADroducfs. In 1982.Ath9 relative importance of the cereals
group did not éhanﬁe 5u§stantially, ‘with cereals contributing
69.8% and 54,8% fo total calorie and proteiﬁ intake, respgctively
(FNRI, 1981« 1984). In our pooled sample, rice is the main
source of food energy for bqth rural and‘urbén households (Table
6).  Rice alone accounts for 48.7% of food energy intake in the
urban areas and 60.5% éorrespondingiy. in the rural areas. Other
important food " energy sources for the urban dweller are other
cereal products (mostly wheat—based) at 8.1%, fats and oils at
8.0%, énd dairy products at’5.7%, In the rural aréas.vthe second

most important food energy source is corn (8.7%), followed by
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Table 6, Percentage contribution of food coasodities to energy intake by
"otcupational group by urbamization, Philippines 1978 and 1982 pooled.

RBAN RURAL
_ . All Professional  Semi  Unskilled  All Fara
CONNODITY Technical, skilled No Fara Duners  Workers,
Enterpre- _ Occupation Small and
neural, - Hired
g: - Fishetmen
Rice 48.7 42.7 30.2 50.6 60.35 59.6 52.8
Corn . 2.3 1.2 - 2.8 2.4 8.7 8.2 9.6
Rice and corn v ‘
products 1.2 1.2 1.1 1.4 0.8 1.0 0.7
Other cereal '
products 8.1 9.0 7.8 7.8 3.1 3.1 2.7
Starchy roots , o
and tubers 1.1 9.9 1.1 1.2 2.7 3.2 2.8
‘Sugars and .
syrup 5.2 5.7 5.2 5.0 3.6 37 3.3
Fats and oils . 8.0 9.3 7.9 8.0 4.7 4,6 4.3
Fish 3.9 I 4.0 4.0 3.6 3.6 3.5
feat 7,5 9.8 8.7 7.3 2.8 3.0 1.8
‘Poultry 0.8 1.1 0.6 0.6 6.5 - 0.9 0.5
Eggs 1.1 1.5 1.0 1.0 0.9 0.8 0,3
Nilk and ailk i J
products - 3.7 6.3 3.9 4.7 2.6 2.8 1.7
Dried beans, ‘
‘nuts and
_seeds 1.2 1.4 1 1.1 1.3 1.4 1.2
Yegetables 1.8 1.7 {.8 1.8 2.0 2.0 2.0
Fruits 2.4 3.0 2.3 2.3 2.1 2.1 2.1
Miscellaneous 1.1 1.2 1.0 1.0 0.8 0.8 0.7
TOTAL 109.1 99.9 100.1 100.2 100.1 100.1 100.2
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tats  and oils (4.7%)y, sugars and svrups and fish, both with

3.6% of the total.

Rice .is also the main vprotein source for both urban and
rural households, though it is significantlv more important in
rural diets (Table 71." in the urﬁan areas, ricé accéunts for
35.1% of protein intéke,i followed by 23.6% from fish and 11.6%
from meat. Rice contributes a high 45.9% to total protein intake
of rural households, followed by fish, 22.6% and meat, 5.0%. In

general, urban households have more diversified nutrient sources.

Consumption diffefences also exist across " occupational
groups, a result of both income and oécupational différenceé.
As diséugsed in a previous study of the 1978 data vléef
(Quisumbing, 1983), there is a tendency towards more expehsiveA'
nutrient sources as income increasesr indicafeduby changes in the
céntribution of specific commodities to total nutrient intake,
the aVerage_consuthion of .each commodity by eachbincome group,
the fobd budﬁet'weights, average prices, and the 'diétribution of
the total amount consumed by income group. This is also evident
Wheﬁ occupational groﬁpiﬁgS'are used, as in the present study.
Based on the income ranges and average per capita‘income and food
e#penditures, we can make' a rough ranking of the oécupational
groﬁps, acéording to income——the poorest are the farm workers,
followed by thé':farm owners Aand managerse (most‘.of whom are

Smallholders), the urban unskilled, *he semi-skilled,  and
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Table 7.  Pertentage contribution of food commedities to protein intake by occuvational
group by urbanization, Philippines, 1978 and 1982.
URBAN RURAL
All Professional  Semi  Unskilled  All Fara
CoMwanITyY Technical, skilled No Fara Ouners  Workers,
Enterpre- Occupation Ssall and
neuwral, ‘ Hired
Fishersen
Rice 351 29.6 36.6 37.0 45.9 45.2 48.1
Corn 1.9 1.0 . 2.4 2.0 1.6 1.2 8.5
Rice and corn '
products 0.6 0.5 0.6 0.6 0.3 0.5 0.2
Other ceresl '
products 8.4 9.0 8.1 8.1 3.1 3.0 27
Starchy roots
and tubers 0.4 0.9 0.4 0.4 0.9 1.1 0.9
Sugars and : ’
syrup 0.2 0.2 0.1 0.1 n. 0.1 n
Fats and oils 0.8 1.1 0.7 0.9 0.9 1.0 1.0
Figh 23,6 21.8 24.3 24,5 22.6 22.4 22.5
Heat 11.6 15.4 10.3 10.6 3.0 9.4 3.8
Poultry 3.3 31 2.9 2.4 1.7 1.9 1.5
Eggs 2.9 . 3.8 2.7 2.6 1.4 1.4 1.0
Hilk and silk
products - 3.5 4.1 3.5 1. 1.7 1.8 1.1
Dried beans,
nuts and :
seeds 2.7 2.9 2.7 2.6 1.2 3.3 3.0
Vegetables 3.4 3.1 3.2 3.5 4,0 3.9 4.3
Fruits 1.0 1.1 0.9 0.8 0.9 0.9 1.0
Miscellaneous ~ 0.8 0.7 6.8 0.8 0.6 0.3 0.3
TOTAL 100.2 99,9 100.2 100,0  100.0 . 99.8 100.1




finallv, the urban professional and skilled, who have the highest
incomes. The changes in consumption patterns are thus affected

by income, occupation, and location.

Going back to Table 6, we note thatv the percentage
contribution of various commodities to total calorie intake
varies by occupational group. Among farm waorkers, rice accounts
for 62.8% of calorie intake, followed by corn (9.6%) and fats
and oils (4.3%). Thévshare of rice drops to 59.6% for farm owners, the
share of corn also going down to 8.2%, and that of fats and woils
inéreasing slightly to 4.6%. ‘Rice and corn’s contribution to
calorie intaké decreases-és we view the range from theA urban

unskilled to the urban skilled. Food energy sources Whieh bécome

more significant are ‘meat, other cereal products,. sugars,
and milk products. 1In the urban skilled households, for example,
meat accounts for 9.8% of calorie intake, followed by fats and

oils (9.3%), other cereal products (9.0%) and milk products

(6.5%). Despite the diversification towards other food energy
sources, rice continues to be the most important calorie source.
However, its share declines due to dietary diversification and

substitution towards more expensive calorie sources.

Table 7 presents similar data for protein intake. The
major protein sources for allv occupational groups are rice and
fish, although  the shares decline for higher-earning

occupational groups. Rice contributes 48.1% of total protein



are smallholders), the utrban unskilled, the semi-skilled, and
finally, the urbaniprofessional and skilled, who have the highest
incomes. The changes in consumntidnApatterns are thus affected

by income, ®ccupation, and location.

Goihg back to Table 6, wevvnote that the pércentage
contributioh ot various commodities to total calorie intake
‘variegfby occupational group. Among farm workers, rice accounts
forA62.8% of calorie intake, folloWed-by‘corn (19.1%) and sugars
(4.3%). The share‘of rice drops to 59.6% for farﬁ owners, the
share = of corn also going down to 8.2%, and that of sugars
iﬁcreésinﬁ slightly to 4.6%. Rice and corn's coﬁtributibnv to
calorie intake decreases as we view the range from the wurban
unskilled to the urban skilled. Food ehergy sources which become
more significdnt,aré meat, other cereal products, fats and oils,
and milk p;oducts. In the urbanvskilled houséholds, for example,
meat accounts for 9,8% of célorie intake, followed by fats and

oils (9.3%), other cereal produéts (9.0% and milk products

(6.5%). Despite the diversification towards other food energy
sources, rice continues to be the most important calorie source,

However, its share declines due to dietary diversification and

substitution towards more expensive calorie sources.

Table 7 presents similar data for protein intake. The
major protein sources for all occupational groups are rice and

fish,  although  the shares decline for  higher-earning
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intake of Ffarm workers foliowed by fish, 22.5% and corn, 8.5%.
Among  farm-owning hnnseholdé, rice accounts for 45.2%. fish,

22.5%, corn 7.2%, and meat, 5.4%. Corn is no longer an important

protein source for urban households, . although rice continues to

be the dominant source. The share of rice decreases trom 37.0%

to 29.6% across the urban skill categories, the share of fish
’ .

-also decreases from 24.5% to 21.8%, while that of meat increases

from 10.6% to LS.#%.'

An examination oflper capita consumption of various foods
reveals consumption difference across occupational groups (Table
'8). Per capita conéumntion,incfeases from 319 grams/day‘(g/day)
by farm workers, to 330 g/day by farm o#ners. then decreases to
278 g/&ay for urban unsksilled households. ‘Urban skilled
households consume the least'rice, at 239 g/day per'capita. An
even more mqued decrease in per capita consumption:of corn ‘aﬁd
starnrhy roots ié noticeable, while per capita con;umption of
other cereal products (mostly wheat—baéed) rises steadily from
lower to higher earniﬁg occﬁnationél groups. -Per capita
consumption of all other commedities incréases ACTOS8S the
occupationé]> sﬁectrum. except in the case of fish .consumption,
which is higher for farm owﬁers than for farm workeré. further
increasing for urban unskilled workers, then decreasing slightlyv
for the urban skilled and semi—skilled; This reflects dietary

-diversification towards more expensive protein sources like meat,



Yable 8, Mean one-day- per capita consuaption (g) of cossedities by occupational
group. by urbanization, Philippines 1978 and 1982, pooled.

URBAN RURAL
All Professional  Seei  Unskilled  All Fara
COMMODITY Technical, skilled No Fare Ovners  Norkers,
Enterpre- Decupation Seall and
. neural, Hired
Fishermen
Rice 262 239 285 m 37 330 319
Corn 15 8 17 19 47 47 b1
Rice and corn
products 10 11 9 12 7 9 5
Other cereaal
products 35 42 34 M 12 13 10
Starchy roots
“and tubers 20 20 19 22 50 64 48
Sugars and 36 43 34 34 20 22 18
. syrup
Fats and oils 27 33 2 26 12 12 1
Fish 114 115 113 122 104 106 102
Neat 48 £7 4 47 18 20 13
Poultry 13 2 1 11 7 (] b
Eggs 14 2 13 13 6 7 4
Milk and silk
praducts 60 87 35 48 28 30 17
Dried beans, ' ’
nuts and
seeds 10 13 9 10 9 10 7
Vegetables 129 131 127 134 142 150 138
Fruits 127 156 119 120 92 95 B4
Miscellaneous 28 3 27 27 25 28 25
TOTAL 948 1040 318 993 896 331 838

..................
-------------
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poultry and dairy products.

These food commodities also vary in terms of their relative
importance in the food budget (Table 9). ‘Among rural househdlds,
rice accounts‘for the largest share of theAfood‘budget, at 27.7%,
followed bv fish; 20.7%. {n the urban areas, on the other hand;
expenditure on protein-rich foods (fish and meat) comprises é
larger share of the food budget than rice. More specifically,
fish accounted for 18.1% of the food budget, meat, 13.1%, and

rice, 15.7%.

Table; 10 presents the average price per kilogram paid ' by
consumers for vérious foods aﬁd their approximate price per 1,000
nutrient units. In 1978..Pcorn (milled corn, without corn
products) was the cheapést among the energy foods, _at P1.66/kg.,
followed by starchy roots and tubers, at P1.87/kg. and rice, at
P2.11/kg. In 1982, corn was still the cheapest at P2.86/kg., but
fice beéame cheaper (P3.15/kg.) than starchy roots and tubers
(P3.96}kg). Fats_and oils, rice and corn products, and other
"cereal products were the more expensive energy foods, Cost per
nutrient unit, however, depends not only on the cost of the
food item, bﬁt also on its nutrient content. Corn, rice, and
tats emerge as the cheapest sources of enefgy per nutrient unit
at PO0.46/1,000 kilocalories, and P0.61/1,000 kilocélories, and
P0.93/1,000 kilocalories, respectively, in 1978 brices. In 1982,

the same rankings were maintained, althouéh absolute ©prices



Tahle 9. Percentage of food peeo value among commadities by s-cupational group b
9 ¥ P DY

urbanization, Philippines 1978 and 1972, ponied.
URBAN  RURAL
All Professional  Semi  Unskilled Al Farn
COMMODITY Technical, skilled No Fars Qwners MWorkeis,
Enterpre- fcrupation Seall and
neural, Hired
Fisharmen
Rice 15.7 12,0 16.9 16.8 21.7 26.7 30.5
Larn. 0.7 0.4 2.8 0.7 3.4 2.8 L33
Rice and carn -
products 1.2 1.0 1.3 1.9 0.9 1.2 - 0.8
Other cereal
products b5 b4 6 3.9 3.5 N 3.3
Starchy roots .
and tubers 0.9 1.0 0.9 0.9 1.6 it 1.8
Sugars and .
syrups 3.9 3.9 3.9 4.6 32 3.5 3.0
Fats % Oils 3.7 4.0 3.1 4.6 2.7 2.8 2.8
Fich 18,1 16.5 18,3 19.5 20.7 20.2 . 22.0
Neat 13 15.6 12.1 12,6 6.9 7.3 5.3
Poultry 2.8 4.8 3.4 2.6 2.3 2.9 2.2
Eqgs , 1.6 4.4 3.4 3.4 2.7 2.6 2.0
Milk and milk _
products 9.8 A2 3.6 7.8 5.9 9.7 31
Driad beans,
nuts b seeds 1.6 1.6 1.3 1.5 t.8 1.7 1.8
Vegetak .e; 1.2 6.9 1.7 7.13 5.0 9.1 %.3
Fruits 9.3 6.0 3.0 3.0 4.7 1.1 3.9
Miscellanessc 9.7 .0 3.2 2.0 4.4 4.1 4.3

T07AL 100.0 100.2 ‘99..‘3 93.9 100.1 100.0 100.0

- T e B L Pttt t T Tttt T+ T s L T T L L L L L L
et Bt e bt 1Pt e i b e pa A e e e e e DL Dt b b
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- Table 10. Average Price Per Kilogram and Price Per Nutrient Unit,
1978 and 1982,

o : Price / Kg. Energy Protein
COMMODITY 1978 1982 , : :
Price/100 grams Price/100 Kcal Price/100 graams
1978 1982 1978 . 19m2
‘Rice 211 315 0.61 6.92 2.80 4,31
Corn . 1.8 2.86 0.46 0.76 210 3.
Rice and corn : :
products 6.51 10,20 3L 3.97 - 17.63 23.80
Other cereal ' ‘ B
products 6.18  15.60 1.85 2.84 7.2t 10.02
Starchy roots
and tubers 1,87 3.96 1.73 - 3.% 17.30 33.26
Sugars and o i
syrups - 2.83 7.81 1.14 2,17 - 144,17 339.56
Fats & Qils 6.29 8,23 0,93 1,03 40,48 28.80
Fish 3.76 10,06 8.31 17.49 3.34 10.06
Neat 12.48 16.51 3.16 6.50 13.02 = 15.80
Poultry : 1212 16.21 9.43 14.74 12,12 14.74
Eggs 9.98 14,49 .26 10,03 9.98  13.04
Milk and milk o :
products 1.9 27,9 10,10 45,50 26,27 111,68
Dried beans, o )
nuts & seed 527 9.92 2.11 4.31 3.83 b.61
“Vegetables 2.16 4.14 B.24 16.31 15,66 24.33
Fruits 2,02 3.36 5,12 8.57 42,02 85.68
Miscellansous ~ 10,35 17.74 16.72 31.54 72,45 189.23
1
Price/1000 nutrient units = Price/Kq

Nutrient Unit/qg



increased over the five-vear interval.

Among the protein sources, the cheapest séurce per nutrient
unit in 1978 was corn (P2.10/100 grams protein), | followed 'by
‘rice {P2.80/100 grams pfotéin)) dried beans (P3.83/100 krams
protein) and fish (P5.34)/100 grams protein). In 1982, corn,
rice and dried beans were the cheapest, but the cost per unit of
protein ftrom fish rose relative to that from starchv roots and

tubers.

Integrating the results from the above tableé,v we note the
following: 1) the differences in consumption patterns across
income groups, with hiéher income groups consuming higher
quantities per capita of most foods; and 2) the predominance of
thé 'consumption of cheaper calorie and protein sourcés by the
lower income groups. This suggests that pricelsubsidies aimed at
foqu such as meat, poulfry, éggs, milk,.sugar and other cereal
products may not have a great nutritional impact on deficient
groups since these foods are mostly consumed by the higher
income gfoups which are alreqdy nutritionally sufficient. Even
if some commodities may be cheap in terms of price per nutrient
unit, nonselective price subsidies mav not be cost effective
since one will be subsidizing the consumption of well-nourished

groups.
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5.1.3 ReEioﬁal Consumntion Differences

Aside from rural-urban consumption differences, sigrificant
regional variation 1in consumption also exists. This is to be
expected 1in Van archipelagic country with varied patterns of
cultivétion .and land use. Bennagen (1982) relates per capita
consumption of staples to percent of area planted with staples in
the Philippines. 8he points out that ricebconsumption is low in
Visayas and Mindanao,‘where a émaller{aréé is plahted to rice,
than in Luzon. On the other hand, corn consumption is.highest
in major corn-growing regions, such as Cagayan Valley, Central
Visayas, and the Mindanao regions. The same is true for sweet
potatoes and cassava, where both consumption of the crop and
the area planted to it are highest in Bicol, Central and Eastern
Visavas, and 1in regions of Mindanao. Bennagen concludes tﬁa1
whéfe rice cohsumption is high, consumption of the less preferred
staples is insignificant, as in Luzon. Where rice consumption is
low, consﬁmption' of corn and root crops 1is high, a pattern

observed in Visayas and Mindanao.

These patterns are eésily observable from the 1978 and
1982 FNRI data (Table 11). - Per capita cohsumption of staples
and other commodities varies across the three island groups,
Luzon, Visayvas and Mindanao. Per capita consumption of rice is
highest in Luzon, while corn consumption 1is significant in

Visayas and Mindanao. As a whole,l per capita consumption of
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Table 11, Mean one-day per capita consumption (g) oFf commodities
' ' By is)land croup, Fhilippianes 1978 and 1983, pooled.

COMMODTTY PHILIFEINES LUZON VISAYASL MINDANAD

e . S 299 314 26 R
s n 6 s : 349 . e
Fice and oorn :

prvoocdus b 8 8 a8 8
Other cereal

produw: s iy 26 12 10
Starchy roots ' - .

and tubers 40 .36 3¢ o7
Bugars and : .

BYVUPS =1 ' et .16 15
Fats % Qile 1 18 B .10
i sl ) 108 Loz e 108
- Mezat o 28 35 16 -
Faoul try 3 11 7 &
Eqgs g, i1 &
Milk and milk '

produsts 43 oo 27 25
Dried heans,

Juts % seed 9 10 a €
Vegetanles 13 157 108 117
Fruitss : ' 1073 107 103 87
Miscellaneous ’ 27 : S Z0 a7 34



other cereal products, sugars, fats, meat and milk are higher in

Luzon than in the other two regions;

Regional consumption diffefences are among the reasons for
the varving uerCentéges ot households reporting zero consumption
of various commodities (Table 12). Regional taste differences,
seasonalitv, or regional differencés in availability, among
others, may be reasons for nonconsumption of certain commodities.
‘Anothef, of course, 1is that lower-income households will not be
able to afford consumption of somevcommodities: at ‘prevailing
prices. Some of the consumers in the sample, therefore; may be
marginal consumers 'whésq-consumption cannot be p;édicfed ﬁith
certainty. vahis< is the rationale behind the wuse of a limited

dependent variable model in the analysis.

~Aside from . consﬁmption differences, there. are also
régioﬁal food price differences, as presented 1in Table 13; We
can infer that the price differences may be a reason that some
regions have lower consumptioh; a corn-growing region like
Mindanao, for example, would have 1owér prices, which could make
the commodity more éffofdable to marginal consumers. Due to these
regionalv qonsumption differences. we have decided to estimate
separate sets of equations for Luzon; Visayas and Mindaﬁao,' and
then compute an aggregated elasticity» matrix instead of
estimating a single set of demand functions for the entire

sample.



Table'12, Frequency and percentages of households reporting zero consumption
by island group, Philippines 1978 and 1982 poeled.

Philippines Luzon Visavas Mindanao
COMMODITY No. of Percent No. of  Percent  No. of Percent = No. of Percent
' " House- House- House- ] ‘House-
holds holds - holds holds

Rice 420 7.4 13 0.4 34 204 93 12,7
Corn ' 4861 85.6 . 3258 95.7 1042 87.6 561 76.56
Rice and corn

products 4676 B2.3 2120 79,9 1319 85,5 = 637 B87.0
Other cereal ’ _ _

products 2627  4k.3 1228 3.1 926 60.1 473 b4.6
Starchy roots ' '

and tubers - 4162 73.3 2397 70,4 1233 80,0 532 12,7
Sugars and » » v
" syrups 1326 23.3 448 o 13,2 396 8.7 - 282 38.5
Fats & Dils 1085 19.1 382 11,2 a4 34.0 179 24,5
Fich ‘ 272 4.8 161 4.7 74 4.8 37 5.1
Neat 37 63.4 1977 98.0 1213 78.7 927 72,0
Poultry 5082 89.3 2981 87.3 1422 92.2 679 92,8
Eggs 3732 8S.7 2021 99.3 1173 78.1 338 73.3
Nilk and milk '
- products 3087 54.3 153t 45,3 1046 £7.8 490 66.9
Dried beans, ' ,

nuts & seed 3513 61.8 2012 59.1 1043 67.6 458 62,6
Vegetables 345 6.1 120 3.3 147 9.3 78 10,7
Fruits 79 43.6 1312 38.3 799 3.8 36 90.3
Miscellaneous = 38 0.7 18 - 09 19 1.2 l 0.1
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Table 13. Average prices paid for food commodities, by island
group, pooled 1978 and 1982 data. .

COMMODITY : ' LLLUZON VIBAYAS " MINDANAD
Price per kilogram (R/kg.)
Fice : 2.62 2LEE - 2.83
Carn ' o 2.79 2.31 : Z2.030
Rice and corn . 8.396 N 7.13 7.97
products ' ' '
Other cereal , B .
praducts o 11.27 ' 10.69 12,63
Starchy roots ) ‘ ) :
and tubers 2.10 - 2.66 3.13
Sugars and _ : ,
SYyrups . 5.38 5.2 5. 24
" Fats % Oils : 7.28 7.14 TN GE
Fish - 8.328 6.66 v 21
Meat o 14.52 13.99 : 13796
Poultry 13.78 14,71 2.593
Eggs ‘ . 12.50 11,78 1. 7Y
‘Milk and milk : A )
. products 17.57. 18.40 19.36
Dried beans, v
nuts & seed - . 7.49 732 8,36
Vegetables 3.03 3.z : 2.80
Fruits 3.08 B ' 2.07 1.71

Mis:ellaneous 1€.92 2.04 8.%8

)
i
!
i
i
i
1
|
|
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The final grouping byAisland'group and occupational
category is presented in Table 14, As mentioned earlier, we
have opted tq have a Strict.delineatiqn by'rural—urban categories

in ‘pder to emphasize the locational differences.

5.1.4 Functional Form and Variable Specification

Due to the need to consider the probability of
~nonconsumption of certain food commoditieé, the tobit estimation
hethod for the treatment‘of limited dependent variables ﬁill be
used. The tobit estimation proceduré involves maximization ot
the’ nonlinear tobit likelihood function. For ease of
consumption, we use a fﬁnction which is iinear in the parameters
to be estimated. However, althodgh the previously diséussed
aemand systems are linear lin parameters, the lack of a
computationally tracfable multiyariate tobit eétimator’means that
the adding up and symmetry restrictions derived fromA demand
theory cannot be readily impbsed: thus, we estimate the demand
equations in single—-equation form. We use a systems method for

the second set of data, discussed in Section 4.2.

We follow a. methodology similar to Pitt (1984) and
estimate the following single-equation functional form for each

of the food commodities, stratified by island group:

. | . '
5.1) = q. + 3.1n =& ] +
(5.1) gy = a; + 3;lnm np, ) 0y 4

0CC, + ] o, Year, + u
t t

Y t t



Tabie 14, Frequeccy and percentage of households, by occtunationai

& Iecluding rural skilled and semi-skilled
5 Including rural wnskilled

groun, isiand and urbanization, Philippines 1978 and 1%62, pooled.
URBAR RURAL
1SLARD GROUP Number of Professional Semi- Unskilied Farn Fara
ticusenold and fkiiled skiiled 2 No fiwners & #orkers }
Ne. S ¥o. % ko % fo. % o, 1
Philippines o580 469 B3 933 . ib.d §65 8.1 %19 318 1A% 313
Luzon 3406 o §.3 107 20.9 116 4,6 1014 19,9 1041 0.6
Visayes 1542 9% . 6.4 166 i0.8 95 6.2 563 36.3 620 0.2
Kindanao 732 56 7.7 60 8.2 41 5.6 KLX] 46.9 132 1.7
== == ==z == == EE 3 b == 2 sSs== S3= = =£=
i Including wrban large farm owners and managers.
2 Inciuding rural smail fars owners and managers
3 Including fare workers and sm&ll and hired fishermen



th
where q 18 physical consumption of the 1 good, per
1
adult equivalent unit (AEU), per month
m 18 real food expenditure per month per adult
f 12
equivalent unait
th
o] 1s the price of the i) good
1 th
0CC 1s the K occupational dummy varaiable
k
Year = 1 1f the survev period 1s 1982, 0 for 1978
t
and U 1s the random error term
t

Quantities are those of the sixteen commodities described in
the previous section namely rice, corn rice and corn
products other cereal products starchy roots and tubers, sugars

and svrups fats and oils fish, meat, poultry eggs, milk and

mi1lk products dried beans nuts and seeds vegetables, fruits
and miscellaneous products, all expressed i1n grams per number of
13

adult eguivalent units (AEUs) 1n each household

Prices for consuming households were computed by dividing
the expenditure on the 1tem by the quantity consumed Prices for
nonconsuming households were imputed using the average price 1n
each region depending on whether the household was rural or
urban (e g , Western Visayas, rural or Western Visavas urban)
Adeguate price variation exists due to both regional price

differences and differences across the five year survey interval
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Nominal fooa expenditure was transformed 1into real
expenditure using a sultable price index Stone s (1953) price

n w

index P = II P1 1 where the w are expenditure
1=1 1

shares can be used as general i1ndex of prices (Patt, 1983,
Deaton and Muel lbauer 1980) Homogeneitvy of degree zero in

prices 1s readily tested bv restricting EY = 0
1]

Four occupational dummv variables Are used URBYL = 1 1f
the main 1ncome earner 1s an urbhan proftessional technical or
skilled worker or an urban large farm owner, zero otherwlse,
URB2 = 1 1t the main i1ncome earner 1s an urban <semi-skilled
worker or an urban small farm owner RUR1 =1 1f the main
income earner 1s a rural farm owne~ or large fisherman and
RUR2 = 1 1f the main 1ncome earner 1s a rural farm laborer or
small fisherman If the househgld does not fall into any of the
above categories, 1 e , the household s main income earner 1s an
urban unskilled worker or has no occupation, then all? the dummies

equal zero This last categorvy 18 the residual category

kach set of eguations was estimated separatelv for each

1sland group and price elasticities computed separateliv
5 2 ~Complete Expenditure System

The 1implicait assumption 1nvolved i1n estimating a separate
food subsystem 1s that the utilitv function 1s separable 1i1nto

food and nonfood components The estimation ot the parameters 1n
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the previous section was' based on that assumption; another
practical consideration is ~the fact that income is severely
understated in the FNRI surveys.. Moreover, the 1978 and 1982
FNRI survev do not have data on nonfood expénditures. ih order
to estimate a complete expendifureAsvstemvwe used data from thg
Family income and Expenditure Survey (FIES) from the 'National

Census and Statistics Otfice (NCSO0).
.5.2.1 The Family Income and Expenditure Surveys

The Family Income aﬁd Expenditure Surveys (FIES) were
‘conducted by the National Cehsus and Statistics Office (NCSO),
formerl# known as the Bureau of Census and St&tistics (BCS) in
1957, '1961,  1971, and 1975. The 1975 FIES consisted off two
surveys: (1) the 1975 Integrated Census of the Population and its
Economic Activities, Phase Il (IC-PEA II); and (2) 1975 Family

Expenditure Survey (FES).

The FIES are the most commonly used source of natianide
1ncome and expenditure data, being the most comprehensive, with a
reasonable sample size and samplin§ deéign, and ha?ing been
conducted .fairly regulariy. Howevér. because of a number of
weaknésses, which we shall point out below, the quaiity of ithe
data, especialiy the jncome data, is subject to question. It is
important to note these weaknésses and to accoﬁntAfbr them in the

_ . : 14
choice of a functional form for estimation purposes. '
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Limitations of the FIES iata

The F1ES use interview and recall methods +to collect data.

The data are therefore subject to recall lapse due to the

drfference between  the Deriod covered in the survey (the
~reference wveriod) and the time of reporting. Due to recall
Lapse, income and expenditure. tend to be underestimated, though

income- is subject 1o a more severe underestimation bias. The
problem is further compounded it the questionnaire is not
sufficiently comprehensive. or is not followed up - bv

supplementarv guestions,

Methodo]oqicél. differences also make .cdmuarability across
éurvawv éiffxcult: : Thé | two' main reasons for lack of
cdmbarabilitv are: (i) | aifféreht time lags | and,
conseguentlyv, “varving . dégrﬁsi of reﬁall . lapses and

uhderestimation of income and expenditufes: and (2) changes in
definifions, .information,. and area éroubing overi time. vWith
reéard the first feason;‘ the refefence'beriod for the 1961 FIES
was caiendarl year 1961.. although the survey kas.'oonducted ‘ih
Aprit 1962. j The 1965 FIES was conducted in ‘May 1966, with
calendar yeaf 1965 as reference period. The>1971 FIES, conducted
Vin'MaY 1¢71, covered the twelve months from May i, 1970 to April
30, 197t. Finally, the income part of the 1975 FIES was
condﬂcted in Decémber 1975 and the-eXDenditure'part in Maféh

1976. The "recall lapse and resultant'Vunderestimation would,
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therefore, varv from survev to survev.

Apart trom the addition of socio-economic variables . in

subsequent FIES (as well as the dropping of the induStriél
affiijation variable in the 1975 FIES), some definitions and
area groupings have changed over time. The definition of urban

areas changed in the various FIKES, with the major changes being
inclusion of 'peripherél urbanized areas around urban center
starting 1in the 197( FIES. The regional groupings of the
Drévinces have also changed. Since this studv does not use the
urbén—rural‘ grouning but the vegional cell incomes, and since
ﬁrice deflators are not Iavailable for the néw 13-region
grouping, some provinces and regions had to be reclassified and
combined to be consistent with the 10-region classification of

the 1961, 1965, and 1971 FIES.

The vmost serious drawback of the FIES data 1is the
understatement of income data felative to the expenditure data;
as shown by the discrepancy between personal income estimates
from the FIES, (Table 15) and those from the Nationai Income
Accounts, as well as the implausibly negative aggregate savings

rates (Table 16).

Table 15 shows that fromv1961 to 1971, FIES data are lower
than national . family income estimates by a constant margin of

about 30%; the discrepancy increased to 47% in 1975.  Personal
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Table 15 ‘Comparison of National Acounts and FIES Estimates
of Family Income and Expenditure, 1957-75

- :

- R B 0 B B R —
bl B 2 S et 2 - - 3 ¢ + 1 ¢ T -1 % ¥ £ 1 % 34

1957 1961 1965 197 1975

e ——————— s " —— T L. ot T WD W W My e e e W ot T S T T —— —— ————— T~ — -

N4 personal income/a (F eillion) » 8,211 12490 19,597 34,790 76,231/
NA personal cansuaption/a

{P aillion) 8,368 11,430, 17,468 30,778 &7.b4%/b
No. bi fanilies'iIOOO) ' o 3966 44877 5,132 4347 6.Bb0
N4 perspnal incose/family (P} ‘ o 2,070 2,05 3,624 5481 1,11B
NA personal consumption/

family (P} S - 2,110 2,582 3.400 - 4,849 9.8
NA personal consuaption/fanily . :
{in constant 1965 P/1) - : 2,929 3,269 3408 3,030 3,372
FIES average family incomelP)/d 1,468 1,803 2,038 3,736 3,840
FIES average family | :
" expenditure (P) /e : 1,359 1,845 2,903 4,56  £.940
Flés average family ewpenditure : '

{in constant 1955 P) 1,886 2,335 2,903 2,894 2.3
Ratio of EIES to Na incole} family 0.7t 0.63 0,70 b, 48 0.53

Ratio of FIES to Na expenditure/ ‘ ‘ :
family N 0.7t 0.85 0.94 0.70

T T T L L T b L T o o T T T T L ey g
S RS R Rk - R 3 - % %

/a The National Accounts estimates of Personal Income are those reported in
Berry 11975} for the years 1957-71.

/b The 1975 figure for NA Personal lncome (Consumption) ie from Mangahis
et al. {1977) adjusted by the ratio of the Berry to Mangahas et al.
estinate of 1971 KA FPersonal Incose (Consumption). This allows for the
different sethodolegies used by the two avthors, and gives a consistent
series for 1997-75, '

/c Used CP1 { 1945=100 i to convert the data into consistent teras.

/0 As reported in the various FIESs,

le Cosputed $roa the FIES expenditure distribution data.
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Table 16. Average Saving Ratio. by income class. Phil

ippines,
1961, 1965, 1971 and 1975. B

Family Tncome Group 1961‘ 1965 1971 1875

TOTAL .008 (.132)  ¢.199)  (.154)
Undex P1000 .835)  (1.665) (Z2.480) (3.821)
P1000 to P1999 .139)  (.448)  (.821)  (1.334)

P2000 to P2999 .013 (.182)  (.437)  (.733)
P3000 to P3999 144  (.081)  (.250)  (.5631)

P4000 o P4999 126 .010 (.164)  (.302)

P5000 to P5999 .138 .001 (.121)  (.251)
PBO00 to P7999 .105 .107 (.077) (.162)

PB00O to P9999 211 .145 (.022)  (.041)

P10,000 and over . 435 . 262 .238 . 227

Note. Negative values are in parentheses.

Source of basic_dataE Family Income and Expenditure Surveys, NCSQO
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cansumption expenditure per family from the FILS data 1s also
lower than the national accounts estimates by a margin of 15%
to 30% but this 1s a smalier degree ot understatement compared
to the famiiv 1ncome estimates fable 16 1ndicates that there
was aggregate dissaving i1n 1961 and 1965 1f we are to believe
the 1ncome and expenditure figures However this does not
appear Dlausible on the aggregate If a household were a net
dissaver another household would have to be a net saver for the
income—expenditure 1dentity to hold on the aggregate Fven af
households were recipients of net transfers from abroad

dissaving for the entire number ot families 18 hardly belaevable

It 1s possible that the extent of 1income wunderstatement has
worsened over taime note that seven out of 12 1ncome groups had
positive savings ratios in 1961 this decreased to only one out

of twelve dgroups reporting positive savings in 1971

In general expenditure data were more systematically
collected than i1ncome data First the definitions and guestions
for the expenditure section remained virtually identaical for aill
FIES Second, there was more probing 1in the expenditure
gquestion and i1nformation was sought on a very detailed listing
of expenditures For the food beverage and taobacco component
which accounts for the major expenditure share the reference
veriod was one week before the survey thus the recall lapse 1s

likely to be minimal
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The nresent étudv uses exnenditure rather than income as
an explanatorv variable due to the greater degree of reliabilityvy
of the expenditure data. Also, foilowing World Bank (1980:104),
familvy consumption expenditure maﬁ be a better measure of "levels
of 1living" +than family incbme because it is (1) directly
related to consumption; (2) constitutes a life cycle measure of
welfare, (3)‘reflects permanent income rather than transitory
influences, and (4) avoids the guestion of sévings, dissavings
being ‘irrelevant so long as the households have the eipéctation
to pav the loan. Thus, thé demand svstem e?timated in a
subéequent section is onlv an expenditure system and does not

model savings behavior.
5,2.2 Data Definitions

We were not able to acaguire access to'raw data tapes from
any of +the FIES, so we had to use published and unpublished
cross—tabulatiéns from the 1961, 1965, 1971 and 1975 FIES. We
obtained expenditure data for twelve income classes in the 1961,
1965 .and 1971 surveys, and for 17 income classes in the 1975
survey, across eleven regions in‘the‘earlier three surveys, and
thirteen regions (including the National Capital Region) in the
1975 survey. These data therefore represent cell means. Since
the 1income classes are arbitrary and‘do not correspond to
percentiles in the income distribution, the number of households

in each income ~lass is not constant, necessitating the use of
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the number of households per cell as a weighting variable in the

regressions,

The exvenditure categories were aggregated into five groups
for the purposes of this study: (1) food, beverages and tobacco;

(2) housing, household ownership and equipment; (3) clothing

and footwear; (4) fuel, light and water, and; (5) miscellaneous,
whichA’ includes personal and  medical care, - recreation,
household overations (mostly services), gifts and

contributions, taxes, personal effects, and miscellaneous goods
and services, Expenditure shares for each category were

computed, for each region and income class.

Actual  prices for 1975 apd a regional price »differential
index were obtained from unpublished computations by the
National Accounts Statff of the National Staff of the National
Economic and Development Authority (Table 17). Prices for the
earlier survey years were computed by deflating wusing region-
specific CPIS. Real famiiy expenditure was obtained by dividing
average family expenditure by a price index defined as

n .
r op, M

P = - or Stone’s index.

5.3 Empirical Specification

The FIES data do not include the guantities of the
.commodities concerned, but expenditures . on each item. Thus,

flexible functional forms with quantities as dependent variables
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Table 17. Regional prices and regional price differential index (RPDI),

1975, Metro Manila = 100,0

o]

azngs

A weSewsn =

20 Y D W 2y e 2 o 2

sssnsze

sSemea

Region - Fued Shelter Clathing Fuel, Light Biscellanvous
’ & Yater

Prices  RPDI Prices RPDI Prices BPDI Prices RPBI Prices RPDI
1 llocos 4,93 >?B.5 76,45  139,2  12.84  7h.2 2.43 1863 92,23 §1.3
Il Cagayan . .68 .1 33.58 41,1 12,47 74,0 ;0.25' 202.9 59.98 .1
111 C.luzon 4.92 78.0 45,53 ° 82,9 12.8% .2 T.69  192.3 88.53 55
o L S Taqalog 4,70 74.5 54,48 99,2 12,82 7.1 3,86 195.2 103.13 b4
"V Bicol } 4.2 b7.4 49.%8 91.0 12,35 73.3 10.54  208.7 | 79,05 4.6
| lVI N, Visayas 4.21 61,7 58,88 - 107.2 1302 .3 %07 iBO.D 82.48  31.2
V1l [, Visayas 4,38 | 6%.5 34,00 AL 11,00 A5 B.77 1736 1528 11.8
VIITE, Visayas &9 709 MLA9 B0 1300 770 ILS4 2284 85,27 53
IX . Mindanan 4,84 10.7 40.93 7310 1539 9.3 11,60 230.0 A75.GI 4.6
X W, Nindarao L5 47.5 459 3.6 .A,ls.li 77.9 10,16 200.2  2ib.14 .13A.2
¥I 5. Mindanao 4.%0 174 49.85 30.8 1276 75.7 9.63  190.¢ 68,40 426

i c. Binaanao 0.3 b%.b 42.25 76,9 12,01 7.3 1500 210.8 §3.78 582
}111 NCR ‘ 631 100.0 54,92 100,0 14,80 10500 5.05  100.0 161,00 100.0
PHILIPPIMES 4,85 76.9 51.28 9.3 13,42 800 8,77 17 109,81 48,2

| ' > c zz==asx SEsz=zEz==s

"Basic Data Source: National Accounts Staff. NEDA (1987).
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cannot be estimated using this data set However, since
expenditure shares are easily computed, the translog functional

form was used Two basic variants of the +translog demand

function were used

. 2, %
(5 2) S = a + b ,logm+ blz(log m)~ + le ClJlog PJ

1953 i € h REGh +u
and
n 2
(53) 5 = a, *+blogm+ ) Cijtog Py v 8yt = 1 epREG, + u,
1=1 h=1
lel
where Sl = or the expenditure share of commodity 1
RARLN
m = real expenditure defined as average family
expenditure divided by the vrice index, or M
. P p
where P = 71 W P
1=1 r
PJ = price of commodity 1
t = time
REGh = dummy variable for region where REG1 = 1 for
Luzon and REG, = 1 for Visayas, and 0 otherwise
log = natural logarithm and

u = error tern
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Thus .variaﬁt 1 has a aquadratic real expenditufe term while thé
other is. linear in the natural logarithm of real expenditure.
For each of these two variants, two alternative price indices
~were used! (1) actual regional prices (or a weighted average of
actual prices in a particular region); and (2) regional price

indices with Metro Manila prices in 1975 taken as the base.

Adding-up was imposed (and cannot be tested) by dropping

one - eguation,. while symmetry was imposed across equations by

restricting'A Cij = Cj" The homogeneity restriction was also
imposed. Both constrained and unconstrained estimates were
obtained.

‘The estimation procedure used was Zellner’s: (1963) seemingly
unrelatéd regressions (SUR) procedure. The equation ‘ for
miscellaneous -items was dropped to-avoid singularity of the
variance-covariance matrix. As menfidned above, the number of.
households inl each income group was used as the weighting

variable. The results are presented in the neéext chapter.
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CHAPTER VI

ESTIMATION RESULTS

FolloWwing the format of the previous section, we present the
results for the food subsystem and the entire expenditure system

separately.

6.1 Food Subsystem

Prior to the estimation of the separate regressions for each
island group, a test for equality of variances across 1sland

groups was performed. The test statistic used was:

(Sum of Squared Residuals)i/(ni—ki)

(6.1) F = - -~ 1#3
ni—ki,nj—kJ (Sum of Squared Regldualsﬁj/an-kJ)

where i and i are indices for different regressions

corresponding to different island groups; n; and nj are
the  sample sizes of the 1th and jth 1sland gbroup,
respectively; and ki and kj are the number of parameters

in each equation., Since the same functiénal form is used for all

island groups, 1ki = kj.

Computed I statistics and critical values at .o = 0.05 are

shown 1n Table 18. The results show that varlances are not equal
) —

across island groups, Jjustifying separate regressions. -However,

the lnequallty of error variances between groups (palrwise tests)



Tapie ih, Tests fer eawalitv ¢f varignce Devween isiand groups.

7 A e 7 W S e o e D e 8 e e e e e e W e e -—— - -

. nd L2 aY/ -2 _ 2 a*/ 2 _ 2 cxf 2.2 d*/ 2 2 e*
commodity o' LUZ ' PHIL B %rs™ a1t . P Omin Opuin O:OLUZ_OVIS—J o MIN=OVIS_/
Rice i,k il : 1.22 0.712 il
Cora . 21 1.72 1.28 0.13 1.52
Rice & Corn Producis 14 0.71 1.19 1.44 1.68
Other Careal Froducte it} 0.07 .62 L1 0.7l
Jtarchy Roots & Tubers 1.26 0.34 6,68 3.6¢ - 1.98
Sugars & §yruss 1.04 L4 0.49 ‘ 0.92 0.43
Fats & Giis 1,36 .30 ¢.1 4.92 1.0%
Fish 0.97 1.09 0.77 0,89 0,71
Heat 1.2% 0.57 0.68 2.12 1,19
Pouitry 1.19 0.72 0.39 1,67 0.%5
XS4 : b2 0.75 .79 1,49 - 1.8
bairy B 0.46 0.38 1.60 0,83
iried Beans, Sats & seess £ 15 0.7 . 0.63 1,52 0.84
iegetabies 1.46 0.59 1.06 1.7§ 1.74
Fréits =~ Bz 1.0i 0.76 1.02 0.7
Niscellaneous g. 0% .06 ' 0.56 0.3 3,27

a* Criticai®F at .08= 1,07
b Critical F at .05= i.02
¢* Critical F at .05= 1.00
d* Critical ¥ at .05= i W™
~e* C(Critical ¥ at .04=

c8



is statistically significant for some commodities and not for

others. For example, in the case of rice, the error variances of
the Luzon regression and the pooled PhilippineAregression are not
significantly different, uniike those of Visayas gnd Mindanao
vis-a~vis the entire'Philippines. ~ This iﬁdicaﬁes that Visayas
and Mindanao rice consumptionApatterns may be different from the
"averaée" Philippine pattern which closely follows that of Luzon.
The same divergence of Visayas and Mindahao error variances from
the pooled régression variance is also évident f@r' ¢orn. This'
supports~ our hypothesis of> regionél variations 1in cereal
consumption patterns.  In contrast, Luzon consumption patterns
seem to differ from the Philippine trend for such commodities as
other cereal products, stérchy rooté and tubers, fats and olls,
meat, poultry, eggs, dairy,.and legumes. Giveh the resi’’ -7

Table 18, we proceeéd to estimate equatibn’(S.l) separatel

.each island group.

6.1.1 Tobit Estimation Results
Maximum likelihood tobit estimates for the three islat
‘groups and for the pooled Philippine data are shown in Tab.

o 22.

The results show a considerable degree of
'responéiveness, especially for the Luzon regressions (Tab!
All except one of the coefficients with reSpéct to the owr

‘are significant at the 5% level, as well as 95 cross



Tabie 19, Tobit resuits

forfLuzdn. poeien 1978 and 1982 data.

t1 ipdicates significance at alohas 0,01, critical t is-2.82

* indicates significance a{ aipha=0,05, critical v is 2.07

ALl equations found significant at alpha=z 0.01, chi-squared 21df is 40.3,

All equations found significant at alpha= 0,05, chi-squared 23df is 33.9.

Chi-squared tdf at 0.05 significance is J.64,
Homwogeneity assumption (null hypothesis) accepted.

Likelihood ratio.test. Chi-squared idf at 0.0! significance is 6.63.

=====:3=======:====:========-=======2========S!::::::=========3====================3======
LNDEPENDENT 0t 02 03 04 ) 03
VARIABLES kice Corn fice & vorn Other Cereal Starchy Roots
Produrts Products and Tubers
a4
Intercept 13073.00 1176 14 -415,006 -2.04 -21108,00
Prices .
Rice -2306,20 ** -4y .74 24,77 -1185.70,
Corn ‘ ~1386,70 ** 1873, 10 120,44 B al 1865. 00 *
_ Rice & Corn Prodts L141.90 ** <545, 00 -2B31.40% % -]55,20 % 66.62
Other Cereal Prodts - PL37.00 %% -i30.u48 130,44  ~l&id,0u%*  1B3.94
gtarchy Roots & Tubers <T1.41 -218,65 T40.41%* 396,29 %% 192, 40c %
Sugars & 8yrups -683.22 ** 174,39 T70.i8%* 206,97 % * 716.30
Pats and Oils 126,54 C-817,128 -46,72 97.49 §2.61
Fish -129.123 -952.32 158,19 245,17 % % 870. 20
Kegt - 746,61 4,5 -822.11 ~370,83* * ~7,04 -428.33
Ponltry -l44.47 -1360.00 ~16.08 46.95 -339.95
Eggs 1612, 10°*  -1084.80 183,01 -207.60 % 265,66
lairy 159,43 -194.38 -40.31 B2.84 977.61
Dried Beans, Nuts, :
and Beeds 140,53 ~504.78 -171.33 =21.52. 646,712
Vegetables =541,97 ** -15.86 273,67 298,09 %% 184,539
Fruits , 1.1 -105.95 -89.88 138,85, ,  S41.By
Nigcellaneous -281.84 **  -182.53 238.08% * 272,88 %% -780.2%
Food Expenditure 5711.90 =% -12409,90 054, 12 « 626,56 44  3350.00 ,
URB | -966,4) ** 231. 2% 11,986 275,34 % 730.01
URB 2 275,11 187,22 ~152.69 -58.17 316,83
RUR 1 136490 ** 350,90 -210,68 =347.20%* 837.91
RUR 2 1622.10 **  <538.03 =352.87 -311.58* -966.03
YEAR 1607.40 4 403.22 . 167.18 124.63 276.0%
BIGHA §634,20 %% 12647.00 ** 3015.70%* 1_50'0.50** 13984, 08 *
8lopes=0 b+ 111,90 118,46 873.57 1205,60° o 945,62
Homogeneity c+ T.99 0.13 0.51 1,40 0.68
=====================!33:::::::::========‘-‘==============!===============3‘-’==‘========32===
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Table 19. Tobit resuits for Luzen, pooled 1978 and 1982 data. (cont'd)

=========2========2====~"====:==========;==:====:====::===:===========:===================
INDEPRHDENT 06 01 08 09 010
. VARIABLES Sugars & Fats & Figh Heat Poultry
fyrups bils ‘ :
a+
Intercept -3373.30 -1568.20 -11147.00 - -5042.10 1095.60
Prices .
Rice 87.60 195,16%  -689.53**  493.7] 300,97
Corn : 154,30 C70.12 112.58 127,67 146,24
Rice & Corn Prodts -145,90 * -23.00 -229.61 “138. 44 -116,80
Other Cereal Prodts 59.11 -293,39**  _210.39 166,42 115.69
§tarchy Roots & Tubers = 95.13 119.70 501.82%*  1160,90c* 1389.70%*
Sugars & Syrups ‘ -326.83 **  151.02% 77.11 §39.6% 5i8.11
Fats and Qils ~0.09 =992, 76,4, 303,43 122,85 -50.06
- Pish , 238, 31* * 261.82%% ~1504.60%% 574,16 * 492.08
Heat 103,09 §3.17 691.26%% -2186.00¢ -411,67
Poultry 83.58 -120.47 551.96% 61,61 -3114.90%*
Bers =141,122 341,03 * 316,68 ~572.45 ~1019.10
Dairy -1 44 92,42 104,61} 119,83 - -i54.48
‘Dried Beans, Muts,
and 8eeds -57.95 38.31 39,38 -196.08 *  -{78.53
Vegetables 116,97* 176.79%%  35],14*%*  []05,40 **  §2].07%*
Fruits 113.45* 107.12 506.00%* 21.61 14.60 .
Kiscellaneous 333.39% * 150.03**  234.16** B05.69 **  568,21* %
Food Bxpenditure 1151, 40** 729.15%* 1§478.00**  [587.00 ** -4.54
URD 1 152,01 -764.85 7534} 230,94 141.66
URB 2 ‘ -87.35  -93.38 308,50 -422.50 -405,29
RUR | -212. 1% -119,35 ~414,73 -95,28 -355,52
RUR 2 -206.94% =152, 14 563.84%*  _B[). 16** -782.75
YEAR -498, 10* * -99.17 -75.70 -1150.50 * -39.98
- §IGMA 596,00 %  1703.8u%*  3615.80%*  4502.40 %% 5302500 %
8iopes=0 d+ 580.78 620,52 824.63 B55.10 $72.57
Komogeneity c+ - 1.80 1.8l .91 1,00 0,34
====2====='2===E2:========3====:'.========H"—'======:===============:============I==========:==

a+ ' indicates significance at alphas 0.01, critical t is 2,82
* indicates significance at alpha=0,05, critical t is 2.07

b+ All equations found-gignificant ot alphi: 0.00, chi-squared 22df is 40.3,
All equations found significant at alpha= 0,05, chi-squared 22df is 33.9.
¢t Likelihood ratio test. Chi-squared Idf at 0.01 significence is 6.863,
Chi-squared tdf at 0.05 significance is 3.8%,
Homogeneity agsumption (oull hypothesis) accepted.
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“YTable 19, Tobit resuits tor Luson, pooled 1978 and 1982 dats. (cont’d)

. '8=‘.’=======:==========================_=_====‘.‘=========:===:====E===S==!$=RE'-':::‘-‘========"—'===========-‘.==
1UDBPENDERT S0l 014 013 Qi Q15 016
VARIABLES . Begs Dairy Bried Beans Vegetables  Fruits ' Nisc.
Huts, Beeds '
a¥ - _
Intercept -3.06 312.00 -795.49 -210892.00 -18388.00 462,24
Prices | '
Rice 21.08 435,69 94,08 ~1736.504 2 842,19 539,21%
Corn C =151.45 = 561,26  -$0.08 ~585.530 4  B6B.&B - 174.65
Rice & Corn Prodts - -§.17 o -24,59 90,13 -218.04 ~135. 6 -117.23
Other Cereal Prodts 12.11 -178.38 18.42 658, 11xs -685.07 ~32.12
Starchy Roots & Tabers 233.36 2w 689,60 aa TUO.46aw  -326.51% 1949, 10w 242,89
Sugars & Syrups o 150,82 4 79143 wu 19.47 84,79 175.82 131.%4
Fots and Oils 94,89 -37.32 “123. 772 500,70 %% -100,25 12.27
Pish J10.55 #x  609.27Tx 50,23 632.57 %% 1126.20ew 26.06
. Keat : : 87,31 =127,99 69.09 621,96 & 17.31 28,11
Poultry o =152.96 & -1331.60a & 4,6} 483.60 248,01 ~356.51%
Bees ‘ ' -1017.,00 =% -224.40 7.66 - 1é89.90 %« <1B02,30 ~362.71
Dairy | 59,47 <2053.70% % -l6.4y RIS TR T KR ~¢b 00
Dried Beans, Nuts,
and Seeds -51,69 -340.72 ~728.77%% 163,08 55,81 -26.00
Vegetables 182,50 2w 672,17ax  406.17xa 304110 asx  615.6% %  -204.98x
Pruits 104,49 « 108,25 -108,604 178.94 “5071. 80 » 1531
Higcellaneous 129,52 =+ 594, 13na B2.60% » §39.90 %+ B14.38 % -379.85x«
Pood Brpenditure 520,76 a9 14269042  226.8lxa  6115.70 s  7630.20 xo 1045, 1k a
URB 1 49.83 -72,15 133.178 ~576.31 1045.00 -192.37
U 2 253.23 **  -576.74 -110,133 ~109.19 ~513.120 ~47.08
HOR 1 141,19 -25.31 5.99 | 201.58 -1287. 00« 167.11
tUR 2 496.60 o -1153.004 -157.53  ~246.99 -629.96 -120.62
YBAR , 94,07 938, 14 =11.47 U 961,17 « 260.93 -0.78
BIGNA 1276.30 w2 5900.80x« 1550.00%%  4186.10%  8129.00 2091.90% »
Slopessh b+ 643,80 446,75 234,90 (71540 170/, 90 362.73
Homogeneity c+ t.01 1.20 0.98 1,95 130 1.99
i it i3ttt it ittt 22 =:.='=3======8=====B==!=====:======R==3======G=======:===8==S==3=======: =

o+ ** indicates significance at alpha= 0.01, critical t is 2.82
s indicates gignificance at alpha=0.05, critical t is 2.07

b+ All equations found gsignificant at alpha= 0.01. chi-squared 12df is 40.3.
- A1l equations found siguificant at alpha= 0.035, chi-squared 22df is 33.9.
¢+ Likelibood ratio test, Chi-pquared ldf at-M,01 sigpificance is 6.63,
: Chi-eqeared LAF at 0,05 significance is 3,84,
Homogeneity assumption (mull hypothesis) accepted.
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lasticities {(lhe 1nsignificant own price term 1s that of
orn ) Except for corn and poultry the food expenditure
coetficients are signiticant However not all the occupational
dummies are significant RUR2 the occupational dummv for
agricultural laborers 15 negative and significant for five
equations (other cereal products sugars and syrups meat eggs,
and dairy) but significantlyv positive for rice and faish T'he
dummy for farm owners RURLI 1s positivelv significant for rice

but negative for other cereal products sugars and SvVrups and
Eruits Finally the urban professional group dummy 1s positive
ftor other cereal products and fish but negative for rice and
vegetables This 1ndicates i1ncome and occupational variations 1in

consumption patterns

In the Visavas regressions (Table 20 ) fifteen out of
sixteen own-price coefficients are significant at the 5% level
{(corn 1s the exception) while 61 cross-price coefficients are

significant for only 10 out of 16 equations the exceptions being

corn, rice and corn products roots meat poultry and dairy
roducts Once again, not all the occupational dummies are
iignificant The URB2Z (urban semi-skilled) variable 18

iignificantly negative for two commodities (tats and oils eggs),
he RUR1 (farm owners) positive for rice and negative for fats
ind o1ls and RUR2 (agricultural labor) negative for fats and

>1ls meat, eggs and fruats



Tabie 20. Tobit resuits tor Visavas. vooled 1976 and 1982 data. (cont'd)

==SIE==323:====2!==============23=======:==================================='_=======:=====:=2=========
IRDEPENDRNT 0il 012 013 Olé 015 0lo
-VARTABLRES - Egds vairy bried Beans.  Vegetadbies  Fruits Misc,

Kats, Seeds

-----------------------------------------------------------------------------------------------------

a+
Intercent 310,48 © 969.95 -477.170 -95679.40 -29195.00 -9932,30
Prices ' .

‘Rice. - -70.16 -102.37  -321,99 -959.05 ~430.33 552.02
Corn -65. 44 -226.17 -135.59 -§26,02 -107.95  -1524.50¢
Rice & Corn Prodts 178. 70 152.29 56,24 230.51 412,58 299,22
Other Cereal Prodts -21,612 -61.124 G4, 42 591,66 -65.59 -17.42

~Btarchy Roots & Tebers 60,73 **x 739, 9]%* 166.43 251.02 955.95 26.20%
dugars & Syrups §2.08 396,55 127,47 . 58,84 31.35 84,49
Pats and 0ils _ -13.34 396.41 175,62 -33.52 259,63 £10.7)
Fish _ 398.13 %= -3, 04 334,49 %% 197, 28 » 1330,60= 244,177
Heat -218.23 = -18.24 -10.469 304.73 167.08 -710.70

. Pounitry -180.42 ~252.10 =478,90 % 331. 30 173,29 1055. 00
Ezgs -849.75 =+ -530.74 ~170.83 -544,18 931.98 567.122
Dairy -9].44 -1803.60% % 57,16 216,26 «435,74 30.58
Dried Beans. Nuts

and Seeds ~100, 8% -217,01 -769,73 %% -207.05 479.86  -256.49
Vegetabies 129,87 % 05,72 . 9i.86 ~2356. 50k % 711,58 236.37
Fruits -5.89 #4.00 -k, 69 41,65 . -5086.00%% -238.47
Riscelianeous - S48, 1) wx T3 0ixx 165,37 %% 204, ik T15.53% -1088,00+
Food Expendituare 602.50 %= 574, N 083,08 xx 40UG. 10ex 73R4, Y0% % 2987, 10«
Uih 1 Peb. 44 -149,48 147,17 -21.11 -437. 24 -14],23
URD 2 -360.33 =« -383,95 -4l 08 -260.73 -958.70 -185.45
KR I -279. 49 <514,45 9.5 - 8l.18 -162.45- 326.09
Ak 2 . : -456,73 *x  -594.16 -232. 46 -352.95 -1698.20  -139.25
YEAR -127.86 - 18&7.30 - 312,96 -110.74 © 1100.00 305,02
SIGHA ‘ 1233.20 %% 4084, J0x%  1368.60 x % ~3250.60 »+ B744.20x 3709.6%
Slopes=0 b+ 315,56 122,78 109,06 622,34 598.00 266.60
liomogeneity c+ 0.76 0.94 0.87 1.66 1.1% 1.98

------------------------------------------------------------------------------------------------------

a4 '? jpdicates significance at alpha=0.01, critical t is 2.82
' indicates signiricance at alphas 0.05, eritical t is 2.07,
bt 411 equations fovnd significant at alpba= 0.01, chi-squared 224f is 40.3,
" ALl equetions found significant at alpha= 0,05, chi-squared 22df is 33.9,
¢+ Likelihood ratio test, Chi-squared ldf at 0.1 siganiricance is 6.63
{hi-souared 1dt at 0,05 signiticance is 3.84.
homogeneity assumption (muil hvvothesis) accepted.



fadle-20, Tobit resuits for Visayas, pooled 1978 and 1982 data.

{cont'd}
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srsasamnnsssansanansawa I N I I I I T I T I R I I s T Iy 1 11 1 31 st AL 1t L T 1)
----------------------------------------------------------------------------------------

INDBPENDENT
VARIABLES

go

Sugars &
Syrups.

(L]
Poultry

---------------------------------------------------------------------------- B s oL L T Ny

i+
‘intercept

Prices
Rice
Corn
Rice & Corn Prodts
Other Cereal Prodts
8tarchy Roots & Tubers
fugars & Syrups
Fats and Oils
Fish
Heat
“Poultry
Eggs
Bairy
Dried Beans, Nuts,

and Seeds

Yegetables
Fruits
Nisceiianeous

_ Food Brpenditure
URB |1 :

URB 2
RiR 1
RUR 2°
YBAR
S16KA

3lovess) b+
Homogeneity ¢+

~3647,00

87,11
-194.79
243.28
-15.08
383, 24% %
“573.79%
-141.82
409.90%
~18.52
-44.41
-393.82
117:10

~130.62

306, 88% *
1.17

608,20 *»*

1612,20% %

317,01
89.36
“316.40
~153.66
047,20
{855, 50% *

286,117
i.47

-i5.u]
77,50
106,62 %
-219.97 %
§9,42
SYNTA
-b73.85 %%
189,95 **
39.57

=314
bh4 (5 %
47.04

-132.51
114,79 %%
80,80 .
136,32 %%
543,32 %%
82.72

-157.50
~i20.20
-200.02;*
| L??.i3‘
R R

3800
I, 54

08 09
Kign “Keat
=12071.00 =1937.90
TR 191,49
-390.01 -137 44
-195. 98 169, 24
199,93 <inl, 17
097,13 %% 404, Qo**
B9, 43 04, 5a%
19,531 372,57
=25590 30k * 393,11
B38. 96 22270, 40% %
-37,83 ~640.66
193.00 670,41
1043.00 %% -212.5)
-56.51 ~623.82%
T4k.39 %% 962,20 %
637,72 ** 388,08
284,30 **  §92,79% %
920,30 =% 743,3)
115.57 -198.00
Y -494. 68
-216.02 -509.03
41,57 =11006, Yi*
-835. 03 -185.5i
C3TTL.70 %% EJED.60% %
541,49 313,03
7 1.9s

-139.94

“if.03
393,52
-0, 73
294,84

19¢.55
74,30
-356.40
277,22
=344, 73

~1700, 20 *
«803.8!
14,61

-124,85
294.25
185,57
604,42

-506.88 -
-24.59

193,09
-136.56
-383. 82
-145.03
5779, 70 %

129.91
0.2)

B L L L T TR R b L N e i e T

- a+ ** jpdicates gignificance at alpna=G.0f. crivicai t is 2.8¢
% ipdicates significance at aipha= 0.05. critical t is 2.07
b+ All equations found significant at aiphas 0.01. chi-sguared 224f is 40.3.

AllL equations found significant at aloha= .05, chi-squared 22df is 33,9,

¢4 Likelihood ratio test.

Chi-squared 14f at 0,05 significance is 3.84.

Homogeneity assumption (null bypothesis) accevted,

Chi-gquared idf at ¢.01 siegnnificance is 6.63.



labie 20. Tobit results tor Visavas, vooled 1978 aed 1982 data, (cont'd)

22==g=2322!.'.:==ﬂ=============:'.'83:23::========'.===='-'=======3222==8=2332333=G==3==:===‘=-=====‘.'===‘=====
INDEPENDENT 0Ll 012 013 0i4 0L 0l
VARTABLES Bgge Bairy Dried Beans Vegetadles Pruits Nige,
: Fats, Seeds '
at. -

Intercept -210.48 969,95 477,70 -9679.40 -29195,00 -9932.30

Prices
Rice -70.18 ~102.37 ~322.99 -959,05 -430,33 552.82
Corn -65.44 -220.17 -135.5¢9 =426.01 - =107.95 -1524.50n
Rice & Corn Prodts 170,10 152.29 56,24 130,51 412,58 299,12
Other Cereal Prodts IR Y] -62.24 44,412 591,68 -65.59 =27.41
Starchy Roots & Tubers 40,79 %% T59.90%% 166,43 252,02 955,95 826,20 *
Sugars & Syrups 92.08 396,55 127,47 58.84 - 31,35 84.49
Fate and Oils -23.34 396.41 175,62 -33.52 256.63 410,73

“Fish 398,13 * = -1.04 134,49 2% 797,27 % . 1330.60% 244,77
Keat -218.23 & -78.24 -10.69 304.7) 167,08  -710.70x
Poultry -180.42 -252.10 -478.90 % * 331,30 173.09 1055, 80«

- Eggs -849.75 »%  -530.71. -170.83 -544,18 931.98 567.12
Dairy -91.64 -1803.60% 57,20 126.26 435,74 30.58
Uried Beans, Wuts, o :

and Seeds -180, 8o w -217.61 -749.73 % -207.05 479,86  -256.49
Vegetabies 329, 8%k * 405,72 81.80 ~2354 .50k * 711.58 330,37
Fruits ‘ -5.09 84,06 -44,09 41,65 «5008.00%% -238.47
Niscellaneous 338,23 *» 137, 6d%x 16537 o 268 1o w 715.53% 1088, 00« »

Food Brpenditure 602.50 »% 574,88 483,28 wx 400G, 10k = 7554, 90%% 2987, 10xx

Ukb 1 146,44 -149,98 147,717 -22.3) =437, 24 =141,43

URB 1 -340,33 = -383,95 -210.08 -260.79% -958.70 -185.45

Kug | =379.49 =519.49 9.52 81,18 ~262,45 326.09

RUR 2 -454,73 =% -594.36 =232, 44 -352.95 -1698.20 .-139.25

TBAR -127.86 1847.30 332.96 -110.74 1100.00 305,02

SIGNA 1233.20 #+ 4084, 104+  1368.40 w s  3250.80 x» 8744204 % 3739.00k

Siopes=0 b+ 325.56 122,18 110.06 622,34 598.00 266.60

Homogeneity ¢+ 0.76 0.94 0.87 1.86 1.15 1.98

14 jpdicates signiticence at gloha=0.01, critical t is 2.82

» indicates gigniticance at alpha=z 0,05, critical t is 2.07

‘411 equations found significant at aloha= 0,01, chi-sguared 22df is 40.3.

411 equations tound significant at aipha= H.05, chi-sguared 22df is 33,9,

---------

Likelihood ratio test. Uhi-sguared ldf at y.0i signnificance is 6.63.
vki-squareo 1dt at .05 signjficance is 3,64,
homogeneity assumption (nuil hvoothesis) accepted.
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The most disappointing nerformance 1s shown bv the Mindanao
regressions (Table 21) Onlv 12 out ot 16 own-price coefficients
and 10 out of 16 food expenditure coefticients are significant at
the Hh leveil while onlv 135 of the cross-nrice terms are
si1gnificant also at 5% With regard the occupational dummies
only the wvarlable for agricultural laborers 18 significant and

negative for two commodities other cereal products and eggs

Finaily Tapie 22 shows the results of the pooled Philippine
regresslon Fitteen out of sixteen own-price coefficients are

signiticant at the 5% level (with the exception of corn)

li1kewise 15 out of 15 food expenditure coefficients are
significant (with the exception of poultry) and 105 cross-price
terms are significant The URB1 (professional urban workers)

coefficient 1s negative for rice and vegetables, but positive for
sugars and syrups and fish The URB2 (semi-skilled workers)
term 1s significantly negative for meat eggs, dairy, beans
and seeds and fruits For the rural occupational groups, the
farm owner dummy (RURL) 18 significant and positive for rice but
negative for other cereal products sugars and svyrups, fish eggs
and fruaits 1The RURZ2 (agricultural labor) dummpy 1s likewise
positive for rice and fish and negative for rice and corn
products, other cereal products sugars and svrups, fats and

o1ls, meat eggs dairy dried beans vegetables and fruits

Tests for significance of the overall regression (Ho 61 =0
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Tapie 21. Tobit resutts tor ¥indanao, nooied (978 and'lﬁﬁx data.

LA Lt 2t A A A S A ARt R A R R st e e i LRt 2]
. INDEPENDENT 01 0¢ 03 v 03

VARTADLES Rice Corn Rice & Corn fNther Ceresi Starchy Roote
- Products Products and Tubers

- - N 4 W = = S N A L B e e S L R Sy O T R L N O R W e R R A W R o W e

a4t
Intercept . ~kBB2.70  -151i8.00 88,22 - 1107.40 -3292.06
Prices C ' _ ’
Rice -8106.96 ¥¥  6401,60 -66.01 223.91 - 544,43
Corn : ~2765,40 895.60 297.41 ~164.01 874.99
Rice & Corn Prodts ~1640.50 ¥% 3357, 10%  -1901.80%%  -39,01 -379.61
Other Cereal Prodts - 1826.40 ¥ -932.62 -135.07  ~14B1.00%%  -567.91
§tarchy Roots & Tubers 41,30 950.93 465.2% 193.85  *-5728,20%#
Sugars & Syrups : -237.18 -195,7} 211,94 537.02%% 174,42
Fats and 0ils ' -1%6.19 ~£30,02 -156.0) 5.21 -1010.70
Figh : 543,66 -246.82 10.63 496,16%%  -30,22
Keat ‘ -94.67 - 611,93 34,33 ~232,89 735.03
Poultry. : -636.19 400.38 -454.20 185,97 -1016.70
" Bygs - 730,25 2621, 60 -232.49 ~612.10 125.12
Dairy . 1666.10 -1670, 98 -566.93 -80.57 - -1026.80
Dried Beans, HNuts,
and Seeds 7.71 -0.%5 -4 -185.50 -14,38
Vegetanies - : 999.21%  -1284.20 609.91 348, 24% % 55,66
Fraits 1476, 20 %% 1406.00 225.09 283, 39% ~10.17
Miscellaneous -02. 70 -1914 . )¢ 651,06 * 365.22%%  -1030.20
“Food Expenditure C5258,50%% 376,24 263,50 §22,00% 3213.70
URB 1 -90¢.,85 tusé. 80 105.73 ~395.47 -489. 0%
Uad 2 812,22 +606,79 b4.69 <3317 471,69
4UR 1 138,74 747.4) -87, 11 ~126.03 708. 66
RUR 2 -374.87 1329.00 -557,14 NNl 2 937,79
_YBAR 639,90 -4015,40 687.02 210,80 2695.10
816MA 6439, 10%%  13145.00 % 3905.60 ¥%*  1555,90%%  11398,00%%
8iopes=0 b+ ' 234,45 194,57 76.01 281,84 219.905
Homogeneity b+ 1.75 0.66 0.38 1.01 0.61

2 4 1 4 4 3 4

a+ ** indicates significance at alpha= 0.01, critical t is 2.82
* indicates significance at alpha=0,05, critical t is 2,07
b+ Ail equations found significant at aloha= 0,01, cni-squared 22df=40.).
All equations found significant at alpha= 0.95, chi-souared 22d4f is 33.9.
¢+ Likelihoed ratio test. Chi-squared ldf at 0,01 significance is 6.63.
Chi-squared Idf at 6.05 significance is J.84.
Homogeity assumption (nukl hypothesis) accepted.



Tabie 21, Tobit fesults for Nindanao, nobled 1978 and 1982 data. (cont’d)

a+ ** indicates signif

icance

at alphas 0.01, critical t is 3,82

* indicates significance at alpha=i.05, criticai t is 2,07

b+

All egquations found sienificant at alpha= 0.01, chi-squared 22df=40.3.

93

====3333======3=========3::===:===:===================:===:=======::=================:=!R
INDEPENDENT 06 0? 08 09 010
VARIABLES Sugare &  Fats & - Fish Neat Poultry
: §yrups Oiis
a4 ) ‘ o
Intercent -84, 17 839.53  -2360.90 1963.20 1642.640
Prices - . _
Rice 53.62 -68.64 -207.08 487,75 104,57
Corn o 403,12 -328.61 - -927,53 . -71.16 -175.117
Rice & Corn Prodts - =72,00 59.92 ° © -88,20 -229.98 158.19 .
Other Cereal Prodts -145.86 ~224.085 % 168.58 538.49 -352,7% -
Starchy doots & Tubers. 31096 68,25 122,03 688,04 % 115,90
Sugars 4 Syrups -168,117 23,35 -52.78 . 400,32 96,97
Fats and 0ils -39.99 ~439. 78 %% 604,24 % 196,19 -92.16
Fish 223.75% 140,30 -1674.50 %% 488,97 -612.62
Neat 6.89 -75.10 -11.61 ~2514,50 %% 391,61
Poultry C 13,93 -84, 5 -522.10 -69.60 -1367.70
Bege -203.03 160,70 - -1351.80 -1906.50 -193.57
" Dairy -226.58 119.13 531,95 137,05 -173.12
Dried Beans, Nuts, o '
and Seeds S -5.18 ~6B65 473,52 -650.10 -303.45
Vegetables 194, 48% 42.05 L9931 1T %% 376,18 25 .45
Fruits 108, 09% 16,41 " 195.78 447,93 STINTY
~ Miscellaneous - 477,35% # 256,70 % §8.74 1039, 30 * 69,85
Pood Expenditure 6B7.943% 495,23 %% 3409.00 8%  [065,40 ~535.48
URB 1 -15.90 -0.56 -3.73 -635.07 - 175,38
URB 2 -109.57 -108,15 427,67 -483.23 358,36
RUR ¢ -167.06 -30.13 -222.33 105,86 26.20
RUR 2 -326.01 -57,58 -154,89 -664,10 ~0.37
TEAR 103. 10 408.00 7070 0 =51T.74 9,85
SIGHA 1265, 409 %  B46. B4 %% L7800 %%  4146.80 #% 5167.90%%
Sloves=0 b+ 169.98 182,45 234,09 222,52 55.89
Homogeneity b+ 1,47 1,65 1.92 0.78 0.21

R R s L T E F F E T E 1 3 L N R R T L L E T T

ALL equations found signiricant at alohaz 0.05, chi-squared 224t is 33,9,

ct

‘Lixelihood ratio test.

Chi-squarea df at 0.U5 signiricance is 3.94.
‘homogeity assuaption (nuii byvothesis) accepted,

Chi-squaved Ldf at 0.01 significance i§ o.09%.
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Table 21. Tobit results for Mindamao, pooied 1978 and 1982 dara, (cont'd)

==::!:s==========:=========28!=======:3===;===83::========2:3!—22::===8=:=B==========SS==========S==:==
IKDEPBDENT - ' Q11 012 013 - 014 015 016
VARIABLES Begs Dairy  Dried Beems Vegetables  Fruits Nisc.
v ' Futs, feeds
at . :
Intercent 1705.00 -1579.00 817,87  -23788.00  -15405.00 <1134,00
Prices -
Rice : -148.94 -217.69 -82.98 ~211.68 ~Ilo4. 70 - -48Y.3U
Corn . 18,18 - 899.93 195,86 048,32 40%.31 -552.16
Rice & Corn Prodts 2239, 54% -306,17 156,59 -149.44 -685.66 - -138.39
Other Cereal Prodts ~205.91 -252,29 -260.49 -247,22 440,09 -73.40
§tarchy Roots & Tubers - -79. 64 307,20 144,10 S 312,91 710.50 -91.99
Sugars & Syrups 134.82 291.46 57,18 580,96 -538,50 564,97%
Pats and Oifs -201.06 87,80 -144.57 -270.082 502.01 165,55
Fish : 528,14 478.7% 209,01 % 1961.600%  1152.00% -40,43 -
Neat ' -246.12 -328.19 <116, 88 843,67 -295,30 133,78
Poultry : -22.62 203.03 -55.42 76172 -1.57 56.0)
egs <1195.80%% 795,04 -311.94 1729.80  -3138.30 -432.08
“Dairy : -108.% ~356..72 -191.16 795, 40 . 1185,50 -186.5¢
Dried Beans, Nuts, , ' o '
and Seeds -8.25 190,80 -521.30 %% 66,29 368,45 -211.85
Yegetables : 174, 36%% 413,37 199.51%  -2662.70 -333.19 201,34
Fruits B9, 76 65.02 -50,13 <2496 -6713.00%%  -149,06
Nigcellaneous ©305.56%%  BTL.06%%  143,45% 149,86 #%  746.49%  -4p7.41 %¥
Food Brpenditure 398.37% 751,66 133,78 %  5522.40 ¥¥ 6204, [0%% - 1271, 10 %%
URB 1 * 2.02 -1 k4 67.66 150,95 ©-1298,56 231.02
URB 2 -232.31 -495.94 - -132.62 -484.59 -382.59 -80.95
RUR 1 33,93 -335.85 - -143.87 =133, 74 153,31 109.87
RUR 2 <475, 19% ~946.50 ~196.,05 «832.75 -1120.50 «122.02
YEAR 442,19 -1099.60 460,39 -1087.80 -342.74 1137, 40
S16MA 76,0 % 3630, 30R% 1123,90%% 430668 7503, 70%% 191740 % ¥
§lonesst be 183.27 132,95 73,41 324,62 196,03 130,34
Homogéneity b+ 0,84 0.99 1,01 1.85 1.10 2.00
=====:======!=2============:======:33222:=39::==='.'===========:===g=:==============£8===:=!=:l=========

at 't indicates signiticance at alpha= 0.01, critical t is 2.82
' indicates significance at alpha=0.45, critical t is 2.07
b+ All equations found significant at aipha= 0.01, chi-gquared 22df=40,3,
Al equations found sigoificant at alpha= 0.03, chi-squared 12df is 33.9,
¢+ Likelihood ratio test, Chi-squared 1df af 0.0l gignificance is 6.63.
* Chi-squared 1df at 0.05 significance is J3.84.
Homogeity assumption (null Bypothesie) accepted.



Table 22. Tobit reselts for Philippines pooled 1978 and 1982 data.

=;::n==a=======;=:=============a======:==:========:z==e======================:=::z:=g:2:=:
INDEPREDRET 0 02 @3 04 05 v
VARIABLES Rice Corn Rice & Corn Other Cereal Starchy Roots
Products Products and Tubers
BET
Intercept -17222.00 2656.40 -345.40 66.60 -18820.00
Prices
Rice ~4413,70%*  2939,50 6.91 197.31 -932.27 .
Corn -1033.70%x % ~1710.40 C250.52 63.94 2356,10 4«
Rice & Corn Prodts -166.71 629,34 -2624,00 *=* 15.25 BREIRE
Other Cereal Prodts 1386204 %  ~163,72 17.53 -1525.40%* 48.83
Btarchy Roots & Tubers 286.18%* -1410,10 687.83% % 299.47%* -5583,00 %*
fugars & fyrups -221.36  -309,93 650,86% = 336,60 %% 329,53 **
‘Fats and 0ils 278.50 -718.24 -94.00 116.64 % -193.728
Fish 195.41 . -1154.,20 204,39 0T 9% *x  T48.68
Neat §47.91 & §2.72 =333.70% =331 -449.83
Poultry 720.94 %  -1618.80 =144,94 -3%.71 -487.19
Bggs 3345, 10 %% -969.5) -223.74 ~401.31 ** 468,59
Dairy - -16.39 536,47 -97.25 3. 561,01
Dried Deass, Buts, o
and Seeds 64.00 FILHE -107.37 -103.08 J08.12
Yegetables -360,46 %% -60.89 291.68%% . 304,04 %% <0.59
Pruits 1046,70 &+ -3028.50 125,98 107,94 %% 714,78
Niscellareous 37.66 -2921.70 167.65%% 330,15 **  -461.62
Food Brpenditure 6323.20*%* <2221.60 638,59 %% 702,59 %%  2986.00~*
URB 1. 187,70 %% 44159 6.18 166.70 420,67
URD 2 97.38 §30.40 -T4.10 -100.0¢4 196.72
RUR i 1359,60 ** 438,58 ~275.69 -408.48 ** 576,08
RUR 2 1083.30 & % 783.75 =381, 26% 200,78 % -546.07
¥EAR 315,14 627,49 9§.81 165.70 396,55
816HA SH07.50 wx 15369,00% % 170,80 %% ]587.10¢% 13414, 00%
8lopes=0 b+ 1458, 10 799,14 1033.20 2001.60 1315,40 -
Homofeneity c+ [.92 0.32 0.48 1.29 0.63
=:======::z!=============s=========:=========na:::;::::::::::::::::::==============g:==:==

@+ ** indicates significance at alpha= 0.01, criticai t ig 2.82
' indicates significance at alpha= 0,05, critical t ig 2.07
1 equations found significant at alpha= 0.01, chi-squared 22df iz 40.3,
All equations found significant at aipha= 0,05, chi-squaved 224f is 33.9.
Chi-squared Idf at 0,01 gigriticance is 6.63.
Chi-squared ldf at 0.05 significance is 3.84..

b+

2

Likelihood ratio test,

Homogeneity assumotion (nuil hypothesis) accepted.



861

1é01e g4, yobit reswite ror ¥nriipnices. poosea 197 and 1YvAZ datd.

:@ns==;===§=l='¢===:gg§g=$=;==§;======:==;==,====:==:_===:==:=::::::::======:=====F========'===
INBEPENDENT LI ol ] o Tt
VARJABLBS YNE4TH o Fats & Fish Meat Poirtry

3VERps I
ﬂ:""'#‘"ﬂ"‘"-'F--'-‘---F#F!-T,‘--dﬂl--ﬁ--. ------- PE@E - - H-“‘"‘" -------------- ‘P'.--"'l“"'
ot

Intercent . ~3089. 3 «lu58.00 -4290.00 -3yin. Ty PERIR Vi

Prices : : : .

Rice - §0.64 117.72 % =670, 1o* * 574,87 164478
Corn , - 8. 20 143,08 -B0. 36 152,46 493,84
‘Riee & Cora Prodts. Toaek1.88 78.65 -356.32 ** . w4904 -19.7p
Other Cereai Prodts -34,95 S3 0 *F O -109,02 50.70 L2l 2

Starchy Roots & Tubers 168,33 % % 127,32 %% 446,33 ** [273.70%%  leq2 40t
~ Begars & Jyrups . -429.25 85.16 . 71.93 S TE A 548.7 %
“Pats and Oils «30,75 -900,03 ** 307.25 **  195.11 -184.89
fish 200,08 k% 6,55 ** 185,20 ** - 822.'9*%*  385.53
. Neat 39,41 i2.31 652,41 ** -2330.40%% 555,10 %
Pouitry -6.38 =159,06 * “39.48 *  -134.90 -29Tb.00 **
- Eggs <193, 87* 150,64 “429.15 -and. 5l <1034, 60
Hairy. -T.41 Y40l 435,16 **  -97. 59 -129.11
Dried Beans, Muts, L. . :
“gnd Seeds ~17.41 -42.57 - fe3.0d 675,43 %% 760, [0
Vegetables 8,01 %% 14b.45 F* 6UL 50 ** lezed** 0 TheoTeer
Proits Q28,20 ** lep.ie ** 0 3i5.6y *R 1Y, Te L97. 9K
Nigcelianeous TR L UL L B EL N R T R 407,67
Food Broemditare 1406, 40 %% Toh,oe * % 3bee 30 ** jaail by LI L
uih 1 © Lol * 7. 79 bl AT RX i Ty Lib. 75 .
TS T2 -1t 139,17 ST T IVE R XL PY
KoR ) -2h8 15 B % -5, 30 -1Bg.9T7* -ib2. 14 LAY
RUR ¢ L B TP Y i e * % olign, v ** -kAT g0
YBAR “419,1t ** -11,4Y Tu. 04 IR 137,87
11644 1622,30 *% (500,60 ** jonj,iv**  doe. iy ®*  STI5 4F K
Jiovessz . b+ 1003, 60 971,49 1489, 10 Lsed, 70 (YTISE
Homogeneity c+ 1.68. LT 1.9 .90 0. 30
QQER:,=!===‘=?====:==::‘.’.‘ﬂ!’»::E:‘-‘%!QBBSﬂﬂﬂ_:':S ””””

e

1contta

eera g EE 2SI SRS TSI AS I IR TSRS IISSRSSSSRRFSATCERSS

"1 jpdicates signizicance at alphas 0,01, eritical t ic ¢.62
 indicates signiricance at aipha=z 0.05, criticai 1 is 2,07

~b% ALl equations found sieniricant at alwba= v.0l, chi~gavered "%E is 40.3.
AL equat:ons Tound significent ot aipha= 0.5%. chi-squated :idf is 33.9.

¢4 Lireiinoen ratio test,

rar-squared iat At b.bS sieniticance ik 3.Ma,
Homogene: (v sGsembiion (Rall hytothesis} atcenred.

poi-squarea fat at 4,01 gigniticance

is 6.64.

.n
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Table 22. Tobit results for Philippimes, pooled 1978 and 1982 data. (cont'd)
===========!===========33==:====::::===:::==========:====’======3==3=££:2ﬂ===:=:=8====l==’ltl5========
TNDRPBRDENT -l 012 013 L4 Q15 016
VARIABLES Bggs Dairy Bried Beans Vegetables Praits Kisc.,
¥uts, Jeeds
at :
Intercept -95.07 813.53 -568.71  -20888.00  -19678.00 -1538.50
Prices
Rice -57.44 j01.86 -19.82 -1394.30x % 370.84  501,36%*
Corn Co-163,70% 46%. 86 -76.92 -569.21*  1175.90%%  30.08
Rice & Corn Prodts 46.75 “76.13 106,17 * 476.76% % -4)0.65 -35.50
Other Cereal Prodts 21,42 STUNES -10.81 527,92 *  -682.26% -86593, 00
Starchy Roots & lubers 181, x 779, 36 * 192. 10 %> =111.45 2W70.30% % 254, 4% *
Sugars & 8yrups 142,78k * 096, 06% * 44,75 148.44 196,22 143,13
Fate and Oiis .94 B, 8w -b6.47 108,04 ~131.86 163,31
Fish 152,20k % S3T.004 % 1910 k= oI5 00 [242.90%* 7.2
© Neat 33,04 S KT PE S P ¥ 597,00 % -215.90 -69.05
“Poultry -233.36 *x -1099.50% % -39.57 207,55 - ~5.55 =18, 94
Bgqs -1203.10 -695. 67% % 0.4 [626.90¢ % -1040,10% -379.68
airy S I U BT ~2i.00 27,07 -563. 24 10,77
Dried Beans, Nits, , _—
and Seeds -63,99 -3i4,:8 -0, 16 * = -6, 04 -100.41 -60.96
Vegetables 208,61 ** 099, 2or* FUT. 43 %% 23004, 50%* 622.59% % ~317,2T %
Fruits -1.27 168 7% 78,14 * 39,16k %  —G0ll.40%* =359
Niscellaneous 250, 6% % 95[.uixx  [0o.Be xx 586,76 % 1273.30%% -589.50¢*
-Food Brpenditure 677,75 ** 126,70+ * 281,00 ** 5704, 90x* " B06S,00*%* [4f84,20%*
URB 1 -30.15 -8, %! 114,75 ~545, 55 §25.57 18,87
URD 2 360,17 * % SB3B.66%  -1325 % -210.88 -689.97%  -66.78
RUR 1 -303.88 **  -307.36 =545 226.07 -1000.80% 143,29
RUR 2 -615.90 ** -1098.40%*  -184.57 %  <379,2% =1126,80%* -94 64
1BAR i08.12 S 110250 © 117,89 395.81 335.1% 274,06
SIGKA [2B1,80 ** §755.60%=  1468,00 ** 4122,10 ** 8135,30*% % 205,50k *
Slopes=0 b+ 1108, 70 899,54 349,18 2636.50 - 2494.60 687,49
Homogeneity c+ 0.93 Ll 0.96 1.91 1.24 1.99

e cmGeemmmE e eEEeEcEcc—f SmAmmEESEEmERTEmomE——meerEsSTREEEEEEEsEsssssssEZEESZESECAALEssEEEsEEEEZETEEEET
zE=sEessssEE=SESEEESZTTSLISSSSSCESETIISECINSSSSSSSSTISTIRSSSEISEESTSEZSSSSSEZEESZEORCSSLSSSSTISTIISSISSESR

at ** indicates significance at alpha= 0,00, criticat t.is 3.42
* indicates significance at alpha= G.05. critical ¢ is 2.07

b+ All equations tound significant at siphas=
Ail equations found significant 4t alpha=

0.01l, chi-squared 22df ts 40.3.
0,05, chi-squared 22df is 33.9,

e+ Likelihood ratioc test. Chi-souared idf et 0.01 significence s 6.63,
Chi-squared 1df at 0.05 significance is 3.y, :

Homogeneity assumption (null hypothesie) accented,



1 = 1, ...k) showed an overwhelming rejection of the null
hypqthesié; while .the test for‘homogeneityvof degree zero in
pricgs (Eyij = 0) resulted in an acceptance of the

‘homogeneity assumption. , We turn;‘to the discussion‘ ot the

elasticities compued from the estimated parameters.

b.1.2 Elasticity Estimates »

Tables 23 to . 26 present -the cémplete price and food
expenditure_elasticity métrices for Luzon, Visayas, Mindanﬁo, and
the Philippines. while Table 27 presents " the elasticity
decombositions. We first describe the'prodedurés for QstimatingA

the elasticlities, then proceed to discuss the results,

First, we obtained an estimate of the expected value of the
dependent variable  E(Y) for each of the five occupational

groups using:
(6.2) E(Y) = ZIF(Z)+ of(Z)

where Z = XB/o, F( | ) is the normal cumulative .

distribﬁtion function and = f( ) . 1is the unit normal density.
Then estimates of the total eiastic;py ' (eij) and its
components: (1) the participation elasticity , (eijm, ‘which is

the elasticity of the probability of consumption with respect to

. N ‘
X and (2) the nonlimit consumption elasticity (eij ) were

i?
computed for each of the five occupational groups using the

following formulae ( from Thraen, Hammond , and Buxton, 1978):
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............

mamm=z3zTs

Luzen
Coapensated Own-Price Real  tood Erpenditure
Hlasticities Elasticities
P ¥ ; i
e.. P.-. ‘. E E A B
1 1 n 1 1 1
Rice 0,168 -0.008 -0,160 5.080 0.069 5,011
coen 0205 -0,U08 0.00 2,433 -0.648  -1,785
Rice end Corn-Prodts. -1.457 -1.4M 4578 4;261 1,044 an
iither Cereal Products S L S X 4400 0.749  3.660
Starchy Ronts and Tubers -0.544 -0.480 -0.064 4,207 0,901 3.205
Sugars and Syruos 0.5% 6.0 -0.238 6,406 0,831 5,575
Fats and Gils R X BN 0,566 OTL 3828
Fih SIS i -0, 446 8. 309 0,885 7.48u
Keat NS TY U W1 -3,050 4,796 0.963 3.9
Auiiry TR TR -0.01h 0005 -D.01
ém 653 -1 -4.796 5.670 L% 650
lairy TSR S W71 3,358 0.686 . L.67
Dried Beans, Nuts ang &eer. «2, 265 -0.852 -1.413 21987 0.467 | 1,719 .
Vegetables | AN AL -0.23 9,714 0.7 8.973
Fruits Gy -0.362 -, 18 9,523 1464 8,060
Kiseel lanequs 0907 0205 0,682 5.49) 000 451

.....................................................

....................




Tabie 27, - becomposition of- own-vrice and fnod ernenditure elasticities, ov island growo.

-
==

=== soEIzzzszsazs

- L.al4

. Visayas .
Coaensated Own-Price Real Food Ezpenditure
glasticities Blasticities
P X! p "

¢ LS E b B

11 11 11 1 3 1
Rice 003 050 -0.286 54 0B 5.6
Corn 0165 <070 0.00 B TR TR
Rice and Corn Prodts. AW LE5 LI 0T 0087 0.5
Other Cereal Products -5;995 1,814 -4,180 6,41 1.302 §.929
Starchy Roots and Tubers Q08 <039 - 0.0 L9 050 1681
 Sugars and Syruos S0.617  -02%  -0.383 7.920 1315 6.605
 Bats and Oils 2,603 -0.802 1801 67 L6 - 5.560
Fish L6 0ATh -1.0% 837 0.6 1.688
Keat S0 <1635 k066 L5 0662 2092
Pouitry AL -1 2,026 L% 050 LA
Bigs SO LT 480 LW e 56
Bairy - 6 L0 -3 LIS 039 L6
fried Beans, Huts and Seeds S0 LI -L9R R LB 4D
Yegetables A il -0.210 ke oo 7,816
Fruits O em 0.0 0.9 A0 6.8

Niscellaneous 0% EX TR

. 6.924
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faoie 4T, ieconnvsition of own-price and todd expenditure etasticities, by island groun.

T T T

~ Kindarae '
Compensated Own-Price Beal  Food Expenditure
Biasticities Blasticities*
P i P N
e.. e.. ‘e.. B. E : s
ii i i i i i

Rice -0.768  -0.190 -3.578 5.9 ‘6.395" 4,698
LOTn 0.049 9,056 0000 0.2 -0.096 0,928
Hicé and Corn Prodts, -3.646 V-i.576 -2.G70 ' 1,502 0,391 1.H1
Uther Céreal broducts -1.330 -4, 120 -5.2i3 4,614 0.999 3616
Starchy Roots and fubers =0T  -0.517 0.040 507 1,263 1.810
Sugars and Syrups --0.291 -0.111 -U.lBO. 5.753 ‘ 0.9%5 4,758
Fats and 0il§ -2,060 -0.652 -1.408 6.632 w2 5,390 -
Fish -1.446 -0.249 -1.197 7.788 g 0.825 6.963
feat 2,002 0.0 -1.914 1,276 0,051 1.225
Poultry ‘ -3.977 =132 -2 665 -2.337 -0.630 -1.707
Bags -8.020 2,016 -6.006 0186 0840 3.347
Dairy (). 904 A -0.264 -0.700 . 2.490 (491 1.9%9
Dried ﬁem, Wuts and Seeds  -2.63  -0.99%  -1.643. W59 03 34
Veectahles -0, 349 -0.133 -0, 288 9.065 0.91% - 8.154
Fruits 0093 -0.164 0.072 10,674 1919 6,09 -

-0.65} -0, 48 (1,402 1,346 I.348 5,699

Nigcelianeous

...... EmsewmswemseRy oo zmr—

-----
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R . _ 8)7 R 8 ~ X
(b6.3r e.. = =L = W oy = X
ij ax y here g% = XBF(Z) 3
and v = k(Y), XB = xé is an index of consumption estimated
by mmultiplying the vector X (evaluated at the mean) and ' the

estimated parameters.

The participation elasticitv was computed as:

X8 £(z)
(6.4) e, P = =2
1] 5 F(z)
' _ _ N _
and the nonlimit consumption etasticity e - {(or the quantitv
o ' ‘ ij
elasticity, participation probabilitv held constant) computed as:
N P
(6.5) e = e - e .
ij ij ij

To facilitate interpretation or resuits, The Irive sets ot
estimates for each island group were aggregated using consumption
weights to obtaln island-group specific elasticities group, using

the fofmula:

: . > n(m)*Q(m)-e..(m)
(6.6) e, ° = ) : 1)
13 m=1 D .
} n(m)-Q(m)
m=1
Differences‘ in consumption behavior and in price-

responsiveness exist across the three island groups, and we shall
‘discuss this extensively with respect to the main food energy
sources—-rice, corn, rice and corn products, other cereals and

starchv roots.
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Examining the elasticitv coetficients for rice, we note that

tﬁe e_x’s are smaller (in absolute value) in Luzon than in
ii

Visavas and Mindanao, while the price elasticity for corn is
larger in Luzon than ianisavas,. for which both are negative.
The éii for corn in Mindanao is howéver, positive. This can
be einlained by the dominance of rice as a staple food in Luzon;
thus demand_for‘rice would tend to be more inelastic és compared
- with thatv in corn-consuming regions such as the Visavas and
Mindanao. Rice tends to be viewed as a superjor substitute to
corn, especiéllv in Mindanao, where the rice price elasticity 1s

large and the corn price elasticity positive (since it 1is an

inferior staple and .a Giffen good).

The differences in cereal consumption behavior are  more
obvious when we examine thé ¢omponents of the total response
coefficient (Table 28). As mentioned above, the total responsé
coefficient is the sum of the participation elasticity and the
nonlimit consumptioﬁ elasticity (also called the mafket response’
elasticity). fhe relative share of each component,ié indicated.

in Table 29.

We see that in the case of rice, the. participation
elasticity accounts for only 4.8% of the total response in Luzon,
14.9% of the total in the Visavas, and a high 24.7% of the total

in Mindanao. This means that the effect of prices on the
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gecision  of  the consomer 1o purehase the good is  high  in
Mindanao: that s, one duarter of the totai response is accounted
for bv the high degree of responsiveness ol marginal consumers.
in Luzqn and the Visavas. the greairwy proportion of the +total
responsé elésticit& is due +to respohsiveness in gquantities
Durchased by households which are already in the market; i.e.,

nonmarginal consumers.

The case of corn is a little more complicated. While the
particivation elasticity in Luzon. is negative, the market
response elasticitv is positive!: marginal consumers apparently
decreasevconsumbtion if prices increase.- buf those in the market
‘purchase  more when priceé increase——indicating a strong
(hegqtive) income eftect in the lafter case, Hdwever. the market
response elasticity is small relativg to thé participation
elasticity. Tﬁe participation elasticity ié 4l1so higher than the
market‘ response elasticity in both Visavas and Mindanao,. tn
lLuzon aﬁd Visayas, the corn participation elasticity isv much
higﬁer than the correénonding participation »elqsticities for
rice, but are of the same (negative) sign. This probably
indicates great sensitivity of participation - response to price
in the case of corn as compared tq rice. This is pecause corn 1is
a stéple food consumed byv the lower income groups, Wwho have been

shown in previous studies (e.g. Quisumbing, 1986) to - be more

price—responsive than higher income groups, Note, however, that
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the participation elasticity for corn 1s positive in Mindanao,
which again could be indicative of the Giffen good effect
Participat.on ejrasticities also account tor a larger share
of the total response for commodities like starchy roots and
tubers but are smallier than the market response elasticities for
the more expensive energy sources (rice and corn products other
cereal products) and the protein-rich foods This suggests that
for the latter categorvy of luxury foods, the degree of total
price responsiveness 1s more directly influenced by the behavior
of households who are alreadyv consuming positive amounts of the
commodi ty In so far as previous elasticity estimates based on
cell means would tend to capture the response onlv of nonmarginal
consumers those estimates would tend to make greater errors 1h
estimating price , elasticities of cereals and necessities than
those of protein toods and more expensive energy sources si1nce
the response of marginal consumers would not be so si1gnificant

for the latter categorv of commodities

The uncompensated elasticity matrix for the Philippine
(uncompensated with respect to the food budget) is presented 1in
Table 30 The results are comparable to previous estimates using
food expenditure as the independent variable rather than 1income

(Quisumbing 1986)
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vaole fU. demi-log elasticities for Luzon,-pooled 1978-1%82 data.
INUEPENGENT VARIABLES 01 0 - - 03 04 05 06 07 08
‘ Rice & Corn0ther CerealStarchy RootsSugars & Fats &
Rice Corn  Products  Products and Tubers Syruns  Oils Fish
Prices : o ' ‘
Rice -6, 19%% 0.5 =0.15 0.16 -0.63 0.97 0.23% -0,17%*
Corn -0.1) ** -3,35 0.27 0,04 L&Y% 9,12 0.07  0.09
- Rice & Corn Products - 0.09%* 0.12, -33FF -0, 05% 0,27 <0.1F -0.01  -0.0%
Other Cereal Products T 0.09%% 0,40 0.50 ~1 2% % 0,97 0,07  <0.3gy 0,05
§tarchy Roots & Tubers -9.01 0.14% 0.48c% 0.17%% -2 Th%x 0,06 0.12 012w
Sugars & Syrups =0,06 *% 0.13 0,39 0, 14% 0,16 -0:26x% 0.18  0.02
Fats & 0ils 0.02  -0.21 0.04 0.12 0.3 - 0,01 i 0% 0,07y
Fisi -0.02  -0:29 0.11 0,18 2 0.48 0.20 °  0.28q ~0.36 4
Heat 0,06 #* 0,36 <0, ibex 0.03 0.19 ¢.10  0.07 0.17 geu
“Poultry ~0.01 -0.18 0.42 0.05 0.37 0.09 -0,13 0,164 .
Eegs C0.%E <015 0.33 -0.20% 0,52 -0.11 0.4 0.08
Dairy 0.01 0.48 115 6.11 0.43 6.00 6,11 0.03
Dried Beans, Nuts & §eeds 0.0 0.03. .09 .01 0.42 7 -0.04 0.006 0,01
Vegetablies -0.0%% -0.0% 0.07 0,15 g -0.11 0.08% 0,19 0.08 4%
Fruits 0,01 0,01 0.12 0. M 2s 0.20  0.09%  0.12 0.12
Wigcellaneous -0 0%k 0.07 0.2k x 0. 1b%x ~0.17%  0.20gx 0.1 0.05 gu
Food Expenditure U, 4l 1, 3pe% 0.59%* 2.bh%r 1.00x% 0,90 0,95 %%

0,86

st Indicates significance at aipha= 0.01, critical t at 224t is 2.82.
' lodicates significence at alpha= 0.05, criticai t at 22df is 2.07.
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Table 30, Semi-log eiasticities for Luzon, pooled 1978-1982 data. (cont'd)

4 EErmEsEssammammrwm -

113
[}

INDEPERDENT 09 ] '_ I 01 #4113 Qlé 615 016
VARTABLES . Meat . Poultry Eggs Dairy  Dried Beans Vegetabies - Fruits Misc.
Nuts, Beeds . ' -

Prices ' o
Rice 0.26 BRAF - 0,02 VS (.15 -0.27 %% 0.16  ~  0.67%
Corn - 0.01. .09 | -0.17% 0.22 -0.23 co=0,09%% D, 19% - 0.2
Rice & Corp Products 0.16 - 0.24 - 0.03 0.05 0.8 - 0,03 =0, 10 -0. 15
Other tereal Products S 0.2 0.36 0,07 =0.02 0.14 0.10%%.  -0.06  -D.04
Starchy Roots & Tubers = 0. 3¥%  0.69%% 0, [%% 0. 1k% 0.08% -0.05 * 0,27 ** 0, 30*
Sugars & Syrups 0,15 0,28 OBk 038 %% -0,03 0.01 0.00 - 0,16
Fats & Oils 8,16 010 0.09 0.04 -0.09 & 0,08 4 0.02 0.09
Fish , §.20%  0.44 0,305+ 0.30 * 0,13 % 0.10 % - 0. 00R% 0.03
Neat -1.0% 0.i6 0,20 0,03 0.21 0.10 % 0.06 0,04
Pouitry’ 0,22 -3.B6%% <002 % <0.61 %% 0,15 - 0.08 0.0¢ TR
Bggs =0.11 -0.38 -1 5% =0q02 ¢.30 o 0.2%% -0, 54 -0, 45
bairy , 0.20 0,07 0,04 -0.97 %% 0,03 0,08 % 0.00 -0.06
Dried Beans, Nuts & Seeds 016 % 0,04 0.02 =0.16 . 0.5 ** 0.03 . 0.06  -0.03
Vegetables ' 0.33 &% Q4ikk 0 0Bk - Q0p Rk 3o k% A5 RR (28K (0%
Fruits . 0.08 0.10 . -0.05 0.07 -0.10 * 0.03 EIRUEL] 0.14
Niscelianeous R 0.13 #% 0, [8%%x . (, [%* 0,12 %% 0.05 ** V07 %% RE S 47 %R

_Food Expenditure Lk %% 1,00 - 0.88 %% 0.85 #% 0,54 &% 0,94 %% ],73 *% [ 0% .

= = F = -
} = i ==

** Indicates signiticance at alpha= 0,01, critical t at 22df is 2.82.
* Indicates significance -at aiphas 0.05. critieal t at 224f is 207
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Real - Food Expuenditure Efé&ticities. With a few exceptions.
“the values ot the redl fooad éxvendjture elasticities are greater
than one,’indicating high responfiVeness of tood conéumntion to
changes in real food exnendituré. The corn food exnenditure
elasticitv is negétiﬁe{ _as'expected. hecause it is an inferior
staple. However, this elasticityv 1is relatively small (in.
'absolute valué) for Mindanao. The unexpected result 1is the
negative food expenditure elasticities for poultry, which is
normallyv regarded as luxury good. This result, however, should
not be taken too seriouslv in view of the ' insignificant parameter

estimates for this equation.

Of pgreater interest is the decomposition of the real tood

P
expenditure elasticitv into its participation resvonse (£ )
: N i
and market response (E ) components, in Table 26, expressed

' i
in percentages of the total response in Table 27. In all cases.

the market resooﬁse i larger than the participation résponse,
although relative shares vary across cbmmodities and island
groups. In mqst cases, the size of the market response decreases
as we move from Luzon to Visavqs to Mindanao; i.e. the
participation reéponse becomes more important as we move from
'higher income to lower income regiohs. The notable exceptions
occur in the case of corn‘and meat, where the highest grélative

market responses (77.4% and 96% of the total, respectively) are
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found in Mindanao.:. In the cases of poultry, eggs and dairy
products, the market elasticity accounts for thevhighesf share 1in

the Visavas.

The general conc¢lusion that can be arrived at.when comparing
velative: sizes ﬂf the particinafion Aand market resnponse
elasticities betweeeh' the ‘own-price and T ood expenditure
elasticities 1is the  greater importance ot the narticinatibn‘
elasticity as a comnohent of the own-price elasticity as compared
to the real food expenditure elasticity. This 1is probably
because of the elemént of substitutability iﬁnlicit in the price

response.

6.1.3 Comparison with OLS Estimates

'In contrast to the previous Philippine elasticity estimates
based on ordingry least squares (OLS), this study uses the Tobit
estimation proceduré. At this point we compare the4two sets of
estimates as ﬁell as the predictive power of QLS versus Tébit

estimation methods.

Comparison of Elasticity Estimates. If OLS were used to

estimate equation (5.1), the basic estimating equation would be:

6.7 . = .+ B. . el . .
( )y = og b Bylnoma 4oy ln Pyt 10,,0CC, + }, 6, TYear, + u

Let X =vmf, Pl...Pn for brevitv. In that case (6.7) can be

rewritten as
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(6.8 .= ¢ ' ' v
(6.8) qy ay + B lnX, + Zqikocck + .8, Year, toug

The eqguation 1is then a semi-iogarithmic function of real food

‘expenditure and prices 7plus odcupational and time dummy
variables. The elasticities of @ with respect to real food
' : i : :
expenditure  or prices (x ) can be ceomputed as follows:
' , aq, X, - . X, 5..
(6.9) ein = ,aTi, * _ll_ = —xl'_ . Bi' . .(isl. = a.JL._. »
SIS R, ! 1M
where e X = elasticitv of gonod - i. with respect to the
13 . ' ,
independent variable i
Eij = OLS regression coefficient of X,  in equation 1
a4 = mean value of the dependent variable Qs

(elasticities are evaluated at the mean).

The results of the semi-log elasticity computations are
presented in Tables 31 to 34. For ease of comparison,. own-price
elasticities and real food expenditure elasticities Eré presented

in Tables 35 and 36.

It is immediatelv apnarenfvfrom a comﬁarisﬁn of - the: OLSV
and Tobit elasticities that, in general, the Tobit elasticities
are. larger (in absolute value)vthan the OLS estimates.  For the
price elasfiéities, the notable exceptions occur for'ricé, corn, .
staréhyvroots and tubers. wvegetables and fruits (the latter two

for Luzon and Mindanao onlvy). This seems to indicate that OLS
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Tabie J1. Semi-log elasticities for Visayas, pooled 1978-1982 data,

INDEPENDENT 01 02 03 Q4 1) 06 07 08
VARTABLES Rice Corn  Rice & Corn Other Cereal Starchy Roots Sugars & Fats &  Fish
Products  Products and Tubers  §yrwps  0ils

Prices
Rice - : -D.e3wx 176 - 0.36 -0.02 -0.07 0.10 -0.0%  -0.20%
Corn ‘ : 0,00 -0.60 -1.23 -0.312 1,98 -0.19 0.14 =0.06
Rite & Corn Products -0.16%% §.4] SR N 0,36 0,58 .20 0.2% -0.06
ither Cereal Products 0.12% -0,16 0.07 -1, 5% T =0.01 0.10 RUBRY ) 0,080
Starchy Roots & Tubers 0.07% -0, 53% 0. 6 0. 03k <2 0kE 0. 2%k <003 013w
Sugats & Syrups 0:06  -0.26  0.35 0, 3% -0.260  -0.46%% 0,06 0.02
Fats & 0ils 0.93 -0.09 b 0,29 =0.53 ~0.07 «1.001% (.00
Fish 0,10 %% -0, 34 690 Lixe 017 0.37%% 0,28 &% 0,50 4
Neat ' ' -0.91 0.36 .20 0.18 -0.02 0.49 0.16 0.17%
foultry o 0,23%% -0.84 “u. 17 -0.13 .51 . -0.03 -0.05 0,00
Eggs 0.25 b 16 - <572 -0.06 0.02 -0,33 -0.75%% 0,04
vairy 0,00 0.23 .80 -0, 14 0.1 0,19 0.06 0,22 %:
_Dried Beans, Nuts & Seeds -0.0l 0,30 - . 08 -b22w 2,16 -0.08  -0.14  -0.01
Vegetables -0, 04 -0.01 .7 i, 29 %% 0,01 0. 2=x 0. 16% 0,)4%s
fruits ' . 0.15%% -0, 5% Rt E 0.05 0.3% 6.0l 0.13 0:12
Hiscellaneous .07 F% -0, 22%% .06 0,37 &% ~0.05 D. 3%k  0.19%% 1,055

Food Expenditure (.o3#*%* «0,4) 0.99 0.95 &% 1.25 Lz §.88 %% 0,97y

mangmm - == e - - —— _-_——

** Indicates significance at alpha= 0.0/, critical t at 22df is 2.82.
' Indicates significance at alpha= 0.05, critical t at 22df is 2.07.
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Tatie 31. Hemi-log elasticities tor Visayas, pooied 1978-1982 data, tcont'ad)

--------

===z -3 =3 o ge=s semmomaw

~ INDEPENDENT L0910 0l ol 013 04 LTS

VARIABLES Meat' DPoiltry Begs Deirv ~ Dried beans “Vegetavles Fruith . Mice, -
. futs, deeds
Prices :
Rice 0.46 0,20 -5, 0% 0,05 ~0.66  =0.23  -0.i0 0.33
“(orn -0.594 .27 -0, 04 0.19 .14 -9,10  -0,04  -0.9%e*
Rice & Corn Products 0,26 0,12 9. 19%k 0:15 .19 0,08 0,10 0.:8
(ther Cereal Producrs 0.09 1.01 0.16 0.05 0.120 0. 15% 0,02 -0.01
Starchy Roats & Tubers 0,17 015 0, 05 deat 0.36%% .04 0.05 0,13 0,50
Sugals & §Syruos 0.4 0,02 0,18 0,30 0.25 ~ 0.02 0.00 0.0%
Fats & 0ils 0,45 0.16 0.09 0.36 0,37 0,00 0.11 . 0.27
Fish 0,25 = 0,85 0.550% 0.03 0.22%%  0.19%% 0,36*  (,1)
Keat -1.BVe% .58 -0.10% 0.10 © 010 0.08 0.12  -0.45 %
Pouitrv 031 -3 0.17 0,06 - -0.50%% (.09 .18 0.66%
Bees LYW -0,81 -1, B4 %% -0, 99 0.03 -0.13 0.30 0.35
Dairy -0.09 0.39 0,10 -1 GF* 0,07 0.06 0.08 0,09
Uried Beans. Wuts & Seeds -0.49% 0,34 -0.29%% 0,08 -0.91 %% 0,05 0,07 -0,15
Vezetabies 0.32%% 0,1} 0,23k 0.19 0. 01 ~0.57%% 0,14 0.16
Fruits 0.6 0.27 0.05 -0.01 0,11 0,01 =1.15%% 0,15
Kiscellaneoup 0,20%F .27 0, 39 % ), 29%% 0.26 %%  0.0b 0. 04%  -0,66%*%
Faod BYpenditure .13 1.00 [ le®* 0,62 0.88%% 0, 9p*Fk | gukk | g%

*+ [ndicates significance at alpha= 0.01, critical t at 224t is 2.82.
* indicates signiticance at alpha= 0.05, eritical t at izdf is 2.07.
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Table 32. Semi-log eiasticities for Mindanao, pooled 1978 and 1982 data,

INDEPENDENT 01 02 P BT} Q5 (6 07 08
YARITABLES Rice Corn Rice & corn Other Cereal Starchy Roots Sugars & Fats &  Fish
) ) Producte Products -and Tubers  Syrupe 0iis

Prices : : ' ‘ ‘
Rice 0.1 0 R 0.28 0.35  0.08  -0.12  -0.0%
Corn - -0.26 0.33 1,03 -0.49 0.52 0,51  -0.66  -0.22
Rice & Corn Products ~  -0.15%% 0.79%  -Le¥F <012 -0.05 013 -0.02
Uther Cereai Products [BUNE -0.16 TN Tk S0 16 -G e =043 -0.04
Starchy Roots & Tubers 0.00  0.24 0,02 .10 LB RE 003 w1y 00
Sungars & Svrups b.62 =0.%5 .03 j. g ¥¥ 0.07 =014 0.06 ~0.4)
Fats & 0iis S L6010 -U.03 0.08 6,02 <085 =001 =0.76%% (5%
Fisn , v 0z bl ST LA O R (P U S IV B R T Rkl
Heat 0.60 0.2 .72 - 19 C0.66 0,08 -0.uY 0.00

C Fouitry -0.0n 0.7 -ty ih. 4§ -0,3  0.06 w5 =007
Eggs A 0,47  G.96 0,33 -0.67 0.4 -0.18  -0.46 =013
hairv . W15 -0.25 -1.Gi . -0.37 =076 .29 K
liried Beans. muits & Seeds 0,00 0.10 Q.24 =0, 08 0,07 0.01 =4, ju 0,4
Vegetabies : 0.0k 0,21 0.2% TV R 0,19 Uiy  O.ué 0114
Fruits D 13k -0,28 ~0.22 0.25% -0.05 . 0.26%  G.u4 0. 04
Niscelianeous : 000 -0.22'% - 0.21%. 029 -0.22 0,334 0. 2% - 0.0

Food Expenditure 0.50%2% 0.12 .14 0.85% . 172 0.B9%s 0.94,,3*' 062 pene

SECSCSScIIEZTSsSsacoooI=sz SEI2 ss3 H
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----------------------------

- INIEPENDENT
VARIABLES
Prices
Rice
Corn

Rice & Corn Products
- Other Cereal Products
Starchy Roots & Tubers
Jugars & Syrups
Fats & 0ils
Fish
Neat
Poultry
Eggs
bairv
iried Beans, dnts & Seeds
Vegetahies
Truity
Alscerlaneous

0y 1] 011 Viz 1§} 014 015 Ulh
Meat  Pouitry Bggs lairy Uried Beans Vegetable Frnits  Nisc.
: Nuts, Seeds
0.4 0,50 -4, 24 <014 S lB -G8 .02 0,12
=009 ~0.u7 0.07 0.68 0.62 0,14 0,13 -0.51
0,0¢ 0.80 -0, [6e -0,15 0,26 0,02 -0.15  -0.22
0.64  =0,45 -0,08 -0.08 ~0:31 0,06 0,16  -0.97
0,93% 0,08 0,07 0.14 0.11 0.06 0.20  -0.08
0.2 0.30 0. 21 0.27 0,06 0.3 -0.12 0.52%
0.32 0.23 0,15 0.11 -0,17 0,08 0.23 0.15
4,39 -0.8) 0.51 0,34 0.36%  0.20:%% (,34% 0,04
“1 05 %% 0,10 -0,29 -0.15 -0.15 0,20 -0.02 6.12
0.19 5.0 .03 .23 -0.12 0.17 0.05 0,05
1.6} 0,65 -0 5%a 0,49 C -0 T4 0,39 -0.86  -0.40
.18 .50 -0, 19 -0, 15 ©-0,49 0,17 0.3 -0.17
0,36 -0.04 i, 0b (.20 0.7k 0,02 0.56  -0.19
6,10 0.09 D, 3k 0, 2. Uolbe  -0,57 (.07 0,19
u.zz** -0.07 1,08 U0 S0,07 =005 eiL 2T A% -D. 4
1.3 0,21 L i, 1 A% BOOB 013 RA U Lk -6, ki
i3l -bgs 0,77 0,65 TSR [ LER [ Takk |, fnksk

“* Indicates signiricance at aipha=z 0.01, critical t at 22dE-is 2.82.
* Indicates. significance at alpnas=

0.65, eritical t at 22dr js 2.07
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Table 33, Semi-log elasticities for Philippines, pooled 1978-1982 data.

INDEPBNDENT (1} 02 03 04 05 26 07 Q8
VARIABLES Rice Corn  Rice & Corn Other Cereal Starchy Roots Sugars & Fats &  Fish
Products  Products and Tubers 8yrups  Oils

Prices :

Rice -0.31%*% 1 -0.08 0,17 <0.51  0.08  0.18% 0,17
corn C-0.09%% -0;89 .26 0,05 1L.3%% 0.5 0.1 -0.02
Rice & Corn Products - -0.61  0.52 -2.88> 0.03. 0,40 - -0.01  0.99  -D.09°*
Other Cereal Products 0.12%* -0.09 0.2 -1,26 ¥% 0,08 006 -0.37%% -0.02
8tarchy Roots & Tubers 0.02%% -g, 3% 035 %* 3,14 %% S, 48% 0.09%% (0% 0,108
Bugars & Svrups -0.02 0,21 0.33 %* 0.16%* 0.0¢% 0,31  0.13  0.02
Fats & Oils 0.00 0.3 0,04 0.12% 0.1 0.00  -L.12%* 0.0%%
Figh 0,00 ~0.30 0.20 b0 5% .46 0.23%% 0, 00%% Ly F*
Neat 0.06% 0,33 -0.07%% 9.0 0.17 010 0,07 Q.17
Poultry 0.06% -0.54 0.10 0.00 023 D06 -0.17F 00K
Brgs 0.20%* 0,27 0.18 -, 25 %% 0.66  -0.21% 6.9 -0.05
Dairy 0.00  -0.33 0.10 0.09 0.3 . 0.03 0.1l 0, j (e
Dried Beans, Wuts & Jeeds 0,01 0,21 - 0.10 =0.03 0,31  -0,03 0.02 0.03
Vegetables -0.03%*  0.03 0.12%% 0.10%% -0.07  0.11%% (. 18%% (8%
Pruits C0,00%% -0.86%* 0,04 0,13 %% 0.25  0.09%*% 0.14%% 0.07%%
Niscellaneous 0.00 -0.97%% 0.23%* 0.21%* 00012, 0.23%% 0.4TRE (. 0%k

Food Bxpenditure 0.54%% -0,6P* LaT®*  0.epR¥ ASHF[OTAR 0 G0R% ). 9Pk

Tce=zzzsssIzzsssipsssesssss szEs g2zs ==3séssessssrosss iz=z= s=2

» Indicates significance at alphas 0.0i, critical 't at 224f is 2,82,
* Indicates significance at alpha= 0.05, critical t at 224f is 2.07,
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1{Tqub EXN Seli{logvelaqticities for Pailippines, voaled 1978-1982 data, (cont'd)

“NDEPENDEAT 09 Q10 013 014
VARIABLBS Heat  Poultry  Egee Dairy D(ied Beans Vegetables Fruits  Misc,
Nuts, Seeds
Prices o ‘
“Rice 0.46 - 0.20  -0.03 -0.05 C-0.66 -0 23%% -0,10 0, 3%%
Corn -0.33 L7 -0.04% -0.19 0.4 - -0.10%  -0,04%* D95
- Rice & Corn Producte 0.26  0.12 0.19. 0.15 D.19%  0.06%% .10  0.18
Other Cereal Products 0.09 101 0.16 0.05 0200 0.15%% 0,00%  -0,00
-8tarchy Roote & Tubers 0.1F% 0,15 %% l05%* 0.36%% 0,06%% 0,05 0.13%%  (,50t%
Sugars & Syrups 0.67% 0.02%% g, 18%* 0,30%* 0,25 0,02 0,00 - 0.05
Pats & Oils 0,45 0,16 0.09 0.36% 0,37 0.00 0.1 0277
_ Fish - 0.29% 0,85 0.55%% 0.03%* 0.22%%  0,19%  0.36%% 0,19
Meat - -L8%sx 0,585 . -0.10 0.10 0,10 0.08%% 0,12 0,45
Poultry 20,22 0 SLAEFE 0T o0t -0.50- 0,09 0.8  0.66
Bggs L300 <081 -1.84 -0.29%* 0,03 -0.13%% 03¢ 0,35
Dairy -0.09 0.3 010 -1L3g%% 0.0 0.06 -0.08  0.03
Dried Besns, Nute & Seeds =0.46°™ 0.3 -0.13 -0.08 -0.91%% -0,05 0,17 -0.15
Vegetables. 0.af% gt a9k C0OIFF S0, 57FF 0 165% 0,16
 Pruite 0.16 0,27 0.05 -0.01 . -0, 11%  0,01%% -1, 15%% -0.15
Niscellaneous "6 0. 0,39%* 0.29%* 0. 26%% 0,06%%  0.00% ~0.66¢*
‘Food Brpenditure L1 100 - 1, juk* 0.62%* 0,p8%k 0 g%k | gakk | p*

01l 012

015 .

a6

% H4

L3

.........

' ‘*-Indi§ates gignificance at alpha= 0.01, critical t at 224f ie 2.82.

' Indicates significance at ¢iphe= 0.05, critical t at 22df is 2.07. .
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Taoie 34. tomparisoh ot ownntice ecasticities, UL3 ana topit.

_Luzon ViSAvas ' ¥indanao .

W8 it s - fopiv “ut8 T - Tobig
Rice ' -0, 19 BNk BT S -0 3 =0.77 BT
Corn , -2, “Uedi i SN T T I 0,65
Rice and corn oroducts ~3.13 =7.45 =300 =315 =1 =3.65
Other cereai Drodiucts -1.12 4,01 =1.87 -6.00  -1.63 -1,33
§tarchy roots and tubers -1.74 -0.54 2.0 -0.39  -1.B6 -0,48
Yugars.and syrups =0.26 -G.3%  -0,4b ) -0.62  -0.1s -0.24
Fats and oils -1.17 -1.97 -8 =260 -0,76 =2.08
Fish 4. 36 -1.13 ~(.50 -1.28 -0.40 - <145
Meat : -1.03 B U X =570 <3.05 =2.01
Pouliry : . S YRR WL -b.48 -5,20 -3.98
Eegs -1.57 -6,51  -l.84 -6.01  -2,52 -8.02
lairy : -0.97 =300 1.3 4,63 <015 -0.90
Dried beans,nuts & seeds -0.85 -4.27 0 -0.9] -3.08 -0.71 =2.64
Vegetables -0.51 =032 -0.57 -0,33  -0.57 «0.40
Fruits , -1.01 -0, 44 -1.18 =0.18 -1.37 ' -0,09
Migcellaneous -0.47 -0.91 -0.66 -0.63  =0.45 ~0.65

[apie i3 vcomparison of Keal Fooa txnendityre Riasticities. 0LY ang Tobvit.

Lugon Yisavas Nindanao

0Ly Tobit 018 Tobit 0L§ -~ Tobit

" Rice ' b 46 5,0 .l 5.88 ¢.50 5.09
forn 0.86 AN -2.87 0.12 RN
Rice and corn oroducts 1.37 -4, 00 U, 90 0,74 1,14 1,50
Gtner cereas produots 0.59 “,4i 0.8 6,23 0.85 4,61
dtarchy roots and tubers 1,44 P TR WL L1 LM 5.0
SUgaTE 40 SYTUDS 1.0 buy) 142 .92 - (.89 5.7%
Fats and oils S 0,90 4,57 0. 84 6.78 0.9 6,63
fish G.95 i, 47 0,97 #.32 d.82 .19

- Neat 1,94 4,78 1,13 1.85 1,31 1,28
Poultry o iy «0.02 1.00 : -1.93 -0.15 2,34
Begs b.88 5,68 1.14 7.26 0.77 4.19
airy 0.85 336 0.6z Lih 0,65 249
Dried beans,nuts & seeds 0,54 ' .19 0.88 5,59 0,79 4,53
- Vegetanies ¢.94 9,70 0.9 - g.62 1.2l : 4,07
Fruits . , 1,72 9,512 i.84 10,80 1,78 10.08
Niscellaneons - .30 Y 1.84 B34 16 1.3
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estimates for ngcessities mﬁv tend to overestimate tﬁe size of
the price response and fhis may in fact be a reason for the
relatively lafge. e]as{icities estimated in fprevious studies.
That "is, vprevious studies fpcused only on the market respohse,
and not the total responSev(which is a sum of the participafioﬁ
elasticitv and the market response elasticity). A line fitted to
values corresponding to the consumption ot nonmarginallhouéeholds
would tend td overstate the price elasticitv. The tood 5udget
elaaticifies afe also larger than their OLS counterparts and’
generallv lie withjﬁ the same range or. are larger than the
corresponding'pripe elasticities. ~If this is so, income effects
may be és important as; or even more important than, price
effects, cantrary to what'Timmer (1981) suggests, even within the

short-term.

Finally, ©both estimation procedures vield mixed results as
far as the RMSE criterion is concerned (Table 37). That is, for

some equations, the Tobit method yields. smaller RMSE, while for

‘other commodities, OLS estimated equations have lower RMSE.

We turn now to the'resﬁlts of the translog svstem applied to'

the NCSO FIES data.

6.2 Total Expenditure Subsystem
6.2.1 Estimation Results

The various sets of estimates of the tota! expenditure
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" svstem using the translog demand function are presented in Tables
38 to 45, For brevityv, a comparison of the eight sets of

estimates vields the following observations:

(1) Ouadratic forms outperform linear forms and the use of
index prices vyields better results than actual prices (on the

basis of log~likelihood).

(2) However, not all the guadratic real expenditure terms
are significant: they are significant in 7 out of 8 sets for
clothing (negative) and fuel; light and water, (positive) and are

insignificant for food and shelter.

(3) While the tests for homogeneity and symmetry lead us
to Treject the null hypotheses (chi-sguared 10 ;'df = 18.31),
estimation with ' constraints vields a greater number of

coefficients which are statistically significant:

On the basis of the above, the specification with the best
performance 1is the constrained gquadratic specification using
index prices (Table 41). We now analvze the results for this

sbecificatiqn in greater detail.

With the exception of the eguation for shelter, the real
expenditure variable is significant. As mentioned earlier, the
quadratic terms are significant for clothing and for fuel, light
and Water;‘ All the own-price coefficients and 8 out of 16 cross-

,

price coefficients are significant. All the time dummies are
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Tabie 3. Translog regression resulis, linear

form, index pr

Log Prices

¥ L] 28§ ! REG 2

1

«?

§

.-

Fuel, light
& Vater

ing

Shelter €loti

Pood

Log Real

Intercept Bxpenditure

0,183
(3.976)

0.Gi6.
(1.708})

0.013
(1.201)

¢.242
(3.236)

0.277
(2.837)

0.176
(2.631)

-0.087  -0.008

(-1.366) (-0.591)

-0. 116

(32,1295}

3.1

(0.953)

Fond

- -0.004
(-0.347)

0.085

(3.388)

-0.010

A51) (-1.753) (-1.237) (-1.760)

[ -0.095  -0.093  -0.05
(0.172) (-1.567) {-i

0.661

-0.063

0.028 0.104 0.015 -0,114
(2.598) (1.804) (-2.728) (-6.511)

(11.583)

0.297
(1.452)

Stelter

-0. 009

0.003

0
B81) (-1i912) (-2.756) (-0.103} (0.873)

-0.085 -4.057 -6.047
(-1.122) (-i

-0.008

-0.016.  0.04¢
(-2.497) (-3.354) (1.838} (-1.410)

-2.006

b.068

{6.050)

0.234

(1.931)

Clotning

0,067

0,804
(2,174}

-0.001
(8.451) {-0.260)

§.004

§.015
(9.915}

0.023
{1.183}

0

(-0.004)

t.012
(0.920)

-9.00)

0.014
(1,124} (-1.220)

-0.067
(-10.099)

~0.019
('01296)
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significant, while the REG1 (Luzon) dummy is significant for food
and shelter and' the REG2 (Visavas) dummy significant for
clothing and for fuel, light and water. The estimators obtained
from +this specification were then used to compute pfice} Cross-—
priée. and total expenditure elaaticities for e&ch island group,
evaluated‘at the mean of the independent varisbles, with values
of_vexpenditure shares predicfed using the abovementioned means

(Table 46).

6.2.2 Elasticities

The compensated price and cross—=price eiésticitv matrix is
presented in Table 46 Allvthe orice‘elaaticities are negative
andnlgss than one with the exception of tUel; 1igﬁt, and water.
The cross-price elasticities reveal substitutability
relationships with the exception pfﬂ shelter, which 1is
comblementarv to clothing and Lo fuel, light and water. The
demand ftor sheltér, clothing, and miscellaneous services |is
elastic with respect to real expenditure, while those for food
" and for fuel, light and water are inelastic. ‘The matrix of
uncompensated pere‘qnd cross—price elasticities for each islanﬁ
groub is pfesented in Taﬁle 47, while aggregaté compensated and
uncompensated price and cross-price elasticity matrices are shown

¢

1n Tables 48 aud 5y, ¢enpeclively.

TalLle 50 presenis a comparvicon of this studyv’s estimates

vis—a-vis oprevious demand etudies four the Philipoines {Lluch,
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Table 47. Compensated orice and cross-price eiosticity matrices, Philipoines as

(43 3 1 1 1313ttt itti ittty ittt it ki ittt ekt i i i it it i ittt ittt it i i 2 1 3
Compensated elasticities . Fuel, light

ii Food Snelter Clothing & water Miscellaneous
Food -0.3¢ 0,10 0,02 0.07 0.15
Shelter 0.45 -0.72 =0,006 -0.04 : 0.37
Clothing 0.41 -0.09 -0.24 0.03 0.13
Fuel, light & water 0.86 -0.10 0.05 -1.04 0.23
Miscellaneous 8.42 0.23 0.05 0.06 -0.7%
133ttt i it skttt it ittitiitt it ittt sttt R ]

============::================a====================================E===========:=====8
‘ Fuel, light

Uncompensated elasticitiesFood Shelter Clothing & water Higcellaneous

eii

Food ‘ -0.77 -0.33 -0.4] -0, 36 -0,28

Shelter 0.3t -0.87 -0.120 ~0.18 0.23

clething 0.10 -0.16 -0,31 -0.05 0.01

tuel, light & water 0.83 -0.13 0.02 =107 0.20

Misrellaneous 0,09 «U.10 0,28 -0,28 =11

TCSECTEISEESSSCESISESEAAASSSSEEESEZICSIrITZSEEESSTRTSSISSSSSSSSSESERITIRSZTTESBZTISSES

a\ weighted average of istand grouo etasticites in Tabie 46
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Powell ard Williams, 1977 Pante, (977). Our resulbts vieid price

ciasticities whnicn are, in <erveral, hWigher than bpDrevious )
estimates basgsed on time series data. This is not surprising.

since parameters estimated tromvcrmas—seétion data vield higher
response Darametefs than those estimated from time series data.
Expenditure elasticities, however, appear to lie ﬁithin the range
of previous estimates. Contrary to the results of Lluch,, quell
and Williams (1977), however, estimated cross~eia§ticities with
respect to the food price are negative, indicétiﬁgl
substitutability rather than complementaritv.: .Suoh_
inconsistenciés need to be resolved in further wdrk on this

tonic.

The next chapter involves +the wuse of the estimated

parameters in simulations of nutrition policv interventions.
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CHAPTER VII

NUTRITION POLICY SIMULATIONS

The prerous chapter discussed two sets of elasticitv
eétimates:‘ (1) a totaL' expenditure sysfe& and (2{ a tood
supsvstem, both vjelding compensated bprice and cross—-price
elasticities (in real expenditure tor (1) aﬁd, in real food
exnenditure"tor (2)). 1n this chapter we utilize hoth sets of
estimates in simulationsvof food market interventions with the
alm of assessing their nutritional impact. We begin by providing
a general'descrintion of the model for the simulations. Then we
speéify " changes in two mgjor poliecv variables——incomes and
prices——and examine the nutritional impacts of income transfers
And price subsidies ahd various methods of targetting these
“interventions to nutritionallwv at~risk groups. Finallv, we

attempt to evaluate these policies’ effectiveness with respect to

achieving nutritional goals,

7.1  The Basic Model and Modificatic..

Food policy instruments generailv fall into one or a
3ombiﬁation ofv three basic tvpes: supnly. shifters, demand
ahifters,-and price wedges. To analvze the nutritional effect of
food pblicies. we use a model describing the price‘and cantity

egnilibrium displacement effects of each of the three basic types
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of fFood wolicv instruments, for an n commoditv economy with
m ~inconie strata. Given the nutrient content of  the
commodities, we estimate the effect of the policies on
Cequalibeiom pulrient intake. Since the model takes into account
ditrerential responses to price and income changey by different
strata, we are able to estimafe the distributional impact of
alternative fqod policies. In this studv; we have sixteen food
commoditieé and tifteen %ffata (five occupational gfoups within

three island groups ).
7.1.1 The Basic Model

Consider thé n-demand curQes for the consuming population as
a whole. Chanées from the initial équilibrium levels of
consumption of commodity i must result from either a shift in
demand for that commoditw or»fppﬁ a change in the price of either
commﬁdity or onerf the other commodities. The percentage change

" in guantities demanded can be expresséed as:

n
: d
{7.1) = . -
‘(7 Eq, _Z eiJEp_ + YlEy i 1, ..., n
J=1 J
where - E percentage change operator
eij the direct and cross-price elasticities of demand
Yi?- the income elasticity of demand

v income
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The efrfect of food stamp or nutritionat educational programs
can be represented bv a reinteruvretation of the demand shift

in (YiEy)

Supplv chAnges can be represented as

"
(g Ini

- I
n

+

O

H

L}

-

.

(7.2) Eqi

are sunpiv elasticities and. &:«.... is . a supplv

] S
where 1

ij
shift due to some policv.
Te incorporate the possibility of price subsidies, we

specifv the following eguilibrium relationship between supply

prices and demand prices:
v S d \
(7.3) Epi = Ep:.L + Egi . i=1, ..., n

where EBi is the size of the subsidy wedge for commodity i,

mesasured as a percentage of initial equilibrium price.

The three sets of n equations each can be expressed in

matrix form as

(7.4) “Ho0 I gpd PE
o, -8 1| |EP°| = |&4
_-I I OJ hEQ 4 ‘nEB i
where H is an nxn :matrix of demand elasticities 'eiﬁ ;
S is an Anxn‘_matrix of supply elasticities S ;

ij !

d.
i
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jo7)
o]

P is an  nxi vector on demand prices P ;
s, , ’ _ s
P is an uaxt " vector of suapplv prices PY ;
. i
Q is an nxl vector of duantities a4 ;
r is an nx! wvector or incowe elasticities of demand
A is an nxi vector of suppiv shifts 8i ;s and
EB is an nxi vector ol price subsidies EBi.

The solution to +the svstem ot equations (7.4) expresses

changes in eguilibrium prices and guantities as Funections ot the

policy variables, Ey, A and EB:
. . [~ — I-!— —
d - -1
(7.5) EP™ |- (S - H) (TEy = A - SEB)
, o _ ‘

EpP = (s - W)™t (TEy -~ A - HEB)

EQ H(S - 171 (su™! rEy a-3EBR)
Given these changes in the equilibrium consumption of

commodities, the percentage change in the equilibrium level of

nutrient consumption is .

-1

(7.6) EN = KEQ = KH(S - )™l (su™! TEy - A —‘SEB)

wher . K is a 1xn vector ot Ki the fraction of dnitial

total nutrient consumption vrovided by commodity i.

Equation system (7.4) can then be .stratified to consider

diftferent income strata: 'basically, this involves specifving
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separate demand equations fdr each income groﬁp and solving for
the equilibrium stratum-specific quantities. Eguation (7.6) then
is modified using the result of the stratum-specific change in
quantities and theAstratum’s corresnonding.nutfient weights. »Thev

details of this derivation can be found in Quisumbing (1983).
7.1.2 Modifications

Because we have two sets of estiﬁates corresponding fb two
svstems of demand egquations, a step-wise procedure is used in the
simulations. There are two wavs for handling the link between
‘ vthe totat expenditure systém and the food subsvstem. First, the
feal income change can be defined exogenously. The resulting
change in Treal food. expenditure is then computed wusing the
elasticity of food demand with respectA.to..total expendithré
obtaihed from the trahsloq demand system. . This value 1s then
‘substituted into E in (7.1), where the subscript ¥
is'nowvtaken to mean reZl fooa expenditure, and the matrix of
price elasticities H -pertéins only to food commodities; this
procedure assumes that the»uti}ity funcfion is separable ‘iﬁto
food énd nonfood categories. .

The second aiternative is to specifv the size of the change
in tood expenditure an& then to work backward and compute the '

income change reguired to bring about - the c¢hange in tfood

expenditure. We follow Lthis procedure here.
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In this study, the elasticity matrices used in the
simulations comtain only those for which the estimated tobit
_ coefficients were significant at u.= 0.05;  insignificant

coefficients were replaced with zeroes

7.2 Nutrition Policy éimulations

The model discussed infSéction 7.1 was used to simulate the
nutritional effects of +two +types of policies: food budget
transfers and price subsidies. The percentage changes in calorie
and protein consumption were used as indicators of nutritional
impact; however, we give greater emphasis to policies which
iﬁcrease calorie consﬁmption. In designing nutrition vpolicy,
priority should be given to incame—transfér and price subsidy
policies that increase calorie .consumption by calorie~deficient
households, since calorie inadegquacy is a more basic nutritional
problem than is protein deficiency:

The price, cross-price and food expenditure elasticities
estimated Iweré used to simulate the potentiél impéct of these
'policies. Since the elasticities estimated were long-run
elasticities, the simulation results should be interpreted as the
poténtial‘ effects of the impIementation of a package of pplicies

for a period of approximately five years or longer. The results,

therefore, do not represent one-time cash or income transfers or

temporary price subsidies or increases.
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Longuterm income transfers can result from institutional
changes that alter relative incomes of various groups, but not
from - short—term‘wage or tax policies. An exampleiof a _éhange
that would effect a long term income transfer would be succeésful
land reform. In a&dition. more specitic, or food-linked, income
transfers have antually been operative in economies such as those
in Egvpt and Sri Lanka, which hnve sizeable food subsidy nnd
distribution programs. AISO included in the categorv of food

-budget transfers are food stamp programs.

General price policies, on the other hand, have often been

used to achieve conflidtinz objectives! high food prices to
maintain agricultural producer incentives and low prices to
protect poor consumers. Unless the two groups are effectively

insuiated by some tax-cum-subsidy policy, priceswwill no longer
be able to perform a funqtion of maintaining allocative
efficiency. Econony—wide price intervention poliéies for the
sake of increasing nutrient intake would then be very expensive
to implement. In addition, the &Jctual effectAof such policies
may 'Be biased toward achieving one set of policies rafher than
the other. For e#émple, .the government has been more effective
in defending brine ceilings than price floors for rice and corn
(Réﬁalado. 1983), one indicator df uran bias in rice price pdlicv

(Mangahas, 1972).

Because of the cost of maintaining such policies and the
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poussibilityv of contlicting vroducer and cansumer objectives, it
is necrnans desirable to adopt some targeting scheme, whether oun

pvarticular commodities, or to specific income groups:

7.2.1 Food Budget Transfers

Food budget transfers {(or food-linked ivncome transfers)
serve 1o increése the demand tor a commoditv at the prevailing
price. The effect of such transters upon nutrition depends upon
relative preferences for food compared to nonfood items and the
abjlityv of supp]§ to méet fhe increased demand. We consider the
role of foou—-nontfood nreferences onlv in passing by computing the
requ1red_ income change needed to bring about the specified food
budget traunsfer using the food expenditure elasticities computed
from the translog deﬁand system. We account fof'varving supplv
situations'_ by using two alternative supplv elasticity
assumptiohs: (1) unitary supply elasticitv (S = 1.0) and (2) zero

supply elasticity (8 = 0.0).

We simulate the effects ojga 10 nerceﬁt increase 'in the food
budget under alternative targeting and supply elasticity
assumptions; the results are shown in Tables 50 and 51. Effects
on calorie consumption are presented in Table 50; the
corresponding results for protein consumption, in Table 51, In
the . first case, we look at the percentage change iﬁ calorie
consumption arising from a -nqntarqeted transfer. i.e.

all occumational groups receive a . transfer equivalent to 10
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percent of their food budget It 1s shown that calorie galns are
larger (or nutritional 1losses smalier) 1f supplies are more
elastic Under 1nelastic supply assumptions consumers with
increased food budgets are competing for a fixed supply of goods

and the price 1ncrease resulting from an upward demand shift waill
dampen the increase 1n demand from lower i1ncome groups Higher
income groups will experience i1ncreased nutrient intakes because
they c¢an afford to purchase goods even at higher prices This
suggests that 1f supplies are relatively inelastic higher income

groups should not be beneficiaries of such transfer programs

Under the unitary supplv elasticity assumption caiorie

gains from a blanket food budget transfer seem to accrue to

Luzon—based urban semi—-skilled workers Households 1n the
Visavas have minimal gains 1f at all (1in fact calorie
consumption by the urban skilled decreases) and households 1n

Mindanao ei1ther sutfer nutritional losses or are not affected

Because of the larger relative importance of Luzon consumers and
their ~enerally higher 1incomes compared to the rest o¢f +the
country a general food budget transfer would not 1n general be
urban-biased but Luzon-biased within Luzon such a polacy would
be urban-biased Agricultural workers i1n the Visayas, however,

seem to gain more under i1nelastiic supply elasticity assumptions

Changes 1n protein consumption arising from a 10 percent

food budget transfer follow a pattern similar to that of changes
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mm calorie consumption (Table 51) Under a unitarv supply
efasticity assumpilion the main beneficiaries of the transfer
policv are lTuzon-hased urban semi-skilled workers whose protein
consumption mav 1ncrease as much as 14 percent under a general
(blanket) food budget transfer policy Under 1nelastic supplies

Visavan farm laborers appear to experience substantial gains in
protein consumption As 1n the previous case Mindanao consumers
are hardly affected except for urban unskilled workers under

inelastic supplies

We now turn to variations 1n targeting schemes
Syrprisingly, once market interactions between different groups
are consldered nutritional gains do not directly accrue to the
targeted groups For example, regardless of the group which 1s
targeted luzon-based, urban semi-skilled workers appear to gain
the most from a transfer policv under unitarv supply assumptions
and Visayan farm laborers gain when a food budget tramnsfer 1is
given to all groups to urban sem.-skllled and unskilled workers,
and only to urban unskilled workers assuming inelastic supplies
with the exception of unskilled urban workers, Mindanao
households do not appear to experience nutritional gains from

food budget transfers

This paradoxical result may be explained 1i1n two ways
First the increase 1n food budget mav be spent on more expensive

calorie sources so that the resulting food basket though
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purchased at a higher 1rice may actually contain fewer
nutrients Secondly recipients of i1ncome transters still have
to purchase tood through the market, and with the higher prices
resulting from 1ncreascd 1ncomes mav sti1ll not be able to
purchase foods at the higher prices especially 1t supplies are

inelastic

How would a 10 perc«nt food budget transfer come about? One
Interpretation 1s that i1ncome would have to increase bv a certain
percentage for the 10 percent food budget transfer +to be
realized Alternatively we can compute the i1ncome transfer
required to bring about the specified tood budget transfer The
elasticity of food expenditure with respect to total expenditure
1s 0 79 1n Luzon and U 80 1in Visavas and Mindanao (Table 45
last column) Dividing the 10 percent tood budget transfer by
this tigure we obtain i1he following results incomes have to
lncrease by at Jeast 12 65 percent 1in Tuzon and by 12 § percent
1n Visavas and Mindanao to bring about the required food budget

transfer

7 2 2 Food Price Subsidies

This section compares the effects of targeted and
nontargeted price subsidies for three commodities—-~rice corn
and oil--on the nutrient consumption of various occupational

groups 1n different regions
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The choice of commodities for the simulation was guided by
several considerations First, more expensive commodities
consumed mostly by higher income groups are not desirable +to
subsidize Second, since general price subsidies on all foods
are expensive some selectivity 18 exercised by directing
subsidies towards foods that are inexpensive and consumed by the
poor and that have desirable nutritional qualities The three
commodities chosen are the cheapest in terms of pesos per
nutrient unit in 1982, the cheapest was corn (PG 76 per 1,000
kcal), followed by rice (PO 93 per 1,000 kcal) and o1l (Pl 03 per
1,000 kcal) Thard, subsidized foods must be reasonably

consistent with existing dietary patterns

Rice corn and cooking 01l are reasonable candidates for a
subsi1dy policy Rice 18 an important component of the Filipino
diet 1s a preferred cereal (especiallv for low 1ncome groups)
and has desirable nutritional gualitires being the major calorie
source as well as a significant protein source Corn 1s the
cheapest calorie source 1n terms of pesos per nutrient unit as
well as the major staple i1n the Visavas and Mindanao Cooking
o1l has a high caloric density and 18 readilv digestible, even by
children making 1t easy to use as a calorie supplement In
adaition, increasing o1l consumption not only alleviates calorie
deiiciency but also aids i1n the metabolic process by acting as a

vehicle Lor fat-soluble vitamins
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Ilables 52 to 95, present the resuits of simulating price
subs1dy schemes on rice corn and o011 under alternative

targeting arrangements and supply elasticity assumptions We
first discuss the i1mpact on calorie consumption (Tables 52 and

53) and then the effects on protein consumption (Tables 54 and

59 )

A 10 percent rice price subsidy under the unitary supply
elasticity assumption seems to have verv negligible positive
effects on calorie consumption except for Visavan farm owners
(Table 52) On the contrary there are significant decreases for
farm laborers when the subsidies are targeted to them This 18
due to substitution towards more expensive nutrient sources as
consumers experience galns 1n real income as a result of the
subsidy Visayan farm laborers however gain from a rice
subsidy 1f supplies are 1nelastic (Table 53) Again the effects

on Mindanao consumers are negligible

Corn appears to be a promising vehicle for 1ncreasing
calorie consumption for Visavan rural consumers Under Dboth

unitary and 1inelastic supply assumptions Visavan farm laborers

(and farm owners 1f unitary supply elasticities prevaill)
experience substantial nutr:itional gains T'he gains are even
large the more specific the targeting These results do not

hold for Luzon consumers who either experience losses or are not

affected by a corn price subsidy
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Cooking oil holds some potential as a commodity for
targeting, although its positive effects are  greater whén
supplies are relativelv more elastic. Also, whatever gains there
ére from oil price subsidiué accrue nainly to urban consumers in
all regions.

A slightly different pattern emervwes when we 'examjne ithe
votential eftects ou protein thshmnfﬁonﬁ Under a unitarv supplv
elasticity- assumption (lable 53). increases in protein
consumption from a rice price subsidy are minimal, except for a
possible 6.07 percent gain to Visavan farm owners undér a gener;l.
rice price subsidy. . However, Luzon and Visayas farm laborers
suffer losses in protein consumption when the subsidy is targeted
solely  to farm laborers or both to the urbanvunskilled and to

farm laborers. Households in Mindanao are hardly affected by the

subsidy policy.

Similar to the discussion for protein, Visayan farm owners
and tafm laborers’experience 'significant pfotein consumption
géins if a brice subsidy'on corn is imnleﬁented. This reinforces
the previous conclusion since a corn price subsidy innthé Visavas
appears to Thave favorable effects on both calorie and protein

consumption.

With regard an oii price subsidy. a general subsidy and =z
subsidy to t*he urban semi-skilled and urban unskilled beneflit

Luzon~based, urban semiwski]led. workers as well as Mindane.o
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urbin unskitled workers The gain from a subsidy to urban
unskilled workers alone 1s captured mainly by Mindanao urban
unskilled workers Finally Visavan farm laborers experience
substantial geins 1n protein consumption from an o011 praice
subsidv to tarm laborers alone as well as to wurban unskilled

workers and farm laborers

ti1nally we discuss the case of 1nelastic supplies (Table
55) As expected protein conéumnflon gains are smaller because
consumers are taced with higher food prices In the case of a
rice price subsaidy only Visavan farm laborers experience
si1gnificant protein consumption gains vet these are only in the
magnitude of 3 percent The same group eniovs increased protein
consumption with a corn price subsidy but the effects are
negligible Finally whatever gains result from an o1l ©price
subsidy are minimal in fact Visavan farm laborers suffer

relatively large nutrient losses

The above discussion shows that different commodities have
varving degrees of ettectiveness as subsidy vehicles The
minimal galns accruing to disadvantaged groups from a ricc price
subs1dv seems to run counter to the commonlv accepled notion that
rice 1s the best commoditv for subsidy purposes While rice mav
he a nutritionally superior commoditv the tact that 1t 1s

ronsumed by almost all 1ncome strata 1 creases the likelirhood for
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1eakages in a subsidv scheme. That is, even if only one group
(say, farm workefs) were to be subsidized, Dbecause rice is such
an important item on the Filipino di~t, other groups would still

continue to purchase the commodity evén without the subsidyv. The
increaéeﬂ in real income due to a price subsidv could also make
subsidized groups diversifv awayv from cheavér'uutrienf sources{
va rice is to Dbe used as a éubsidv vehicle for nutrition
intervention schemes, pechaps commadity targeting has to Dbe
iinked to narrower income-based or geographic targeting to avoid
massive leakages to nutritionallyv adequate groups.

In contrast, becéuse corn is consumed almost exclusivelyv by
iow incdme groups in specific geographical regions, leakages to
nutritionally adequate groups are likely to be minimal. However,
since the pdéitive effects of a corn price subsidy are confined
to the Visavas, it 1is not an appropriate subsidv vehicle in

Luzon.

ThevﬂbOVe results have important implications on the design
of - targeted 1intervention schemes. Manv subsidy programs use
income-related criteria as screening devices. However, these are
‘administratively difficult to implement. On the other hand, the
eﬁistence of commodities which are consumed 1in- specific
geosraphical areas mav provide an additional dimension to
desiguiﬁg gquraphiqaliv targeted schemes. The use of geogravhic
targeting to areas where the overall nrevaience of wmalnutrition

is° high  Thas already.been ised in pilot food discount projects
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because of administrative ease (Garcia and Pinstrup-Andersen,

1987). Potential leakage could  be further minimized if

geographic targeting is used in combination with commodity

targetihg. taking into account income-related and spatial

differences in consumption behavior.
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CHAPITER VIII

CONCLUDING REMARKS

This study has attempted to make a contribution to demand
analysis and nutrition policy by estimating 1ncome-stratum-
specific demand elasticities These estimates are then used in
a model simulating the potential nutritional effects of market
intervention policy The resgults of this study are +therefore
useful from two viewpoints that of empirical work on demand

systems as well as that of nutrition policy analysis

First the estimates of demand elasticities for both food
and nonfood commodities are, by themselves an addition to the
literature on consumer demand svstems 1n the Philippines Thais
study 158 one of the first attempts to apply flexible form demand
systems to Philippine data, and the results—--particularly the
cross-price elasticities which can not be obtained from more
restrictive demand systems--can be used 1n future work
requiring such parameters In particular this study has
obtained disaggregated demand parameters for the food subgroup
accounting for both locational and occupational factors aftecting

food consumption

The use of the tobit model has also made possible the
appropriate econometric treatment of nonconsuming households as

well as 7provided information on the relative sl1zZes of
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participation and nonlimit cohsumption elasticitres The
elastircitv decompositions provide i1nsight« 1nto the structure of

markets and +the responsiveness of marginal consumers From a
nutrition-oriented perspective the behavior of marginal

consumers 1s 1mportant since most of these would belong to
nutritionally vulnerable groups What really motivates
households +to purchase a commodity? It the participation
elasticity accounts for a majlor portion of the +total response
elasticaty then i1ntervention policies aimed at commodities with
high participation elasticities are likelv to have significant
consumption eftects e g corn 1n the Visavas Luxury £foods
consumed by higher i1ncome (and nutritionally adeguate) groups
fall 1in the latter categorvy i e those with relatively small

participation components of the total price response

Another contrabution of this study 15 1ts estimation ot

1sland-group and occupational~-group-specific food demand
parameters These have been 1important 1in simulating the
nutritional impact of food policires Certain i1nsights can be

gained from this detailed stratification which cannot be obtained
from models which stratify +the sample based on the 1ncome
criterion alone More specifically the geographic and
occupational distribution of gains and losses from nutraitaion
policy reveal that general or nationwide policies mav only serve
to reinforce existing bilases--e g for Luzon urban workers

While the source of such biases mav be +traced +to policy
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interventions 1n pursuit of other goals (e g cheap food to
support an industrialization policy, or maintaining a politically
important wurban constituency) 1f such biases are reflected 1n
market structures interventions acting through the market mav
only serve to exacerbate such biases At the same time, the
apparently insignificant result of market intervention policies
on the nutrient consumption of Mindanao consumers raises a number
of questions Given that Mindanao 18 an area where markets may
not be 8o well developed as 1in Luzon and Visavas, are
interventions acting through the market the most effective form
of nutrition 1intervention? Toe walt until markets are well
developed befare addressing nutritional problems 1s obviously not
a solution Rather more direct (or geographically targeted)

interventions mav be pursued i1n the short run

The result that targeted groups mav not capture the intended
gains of nutrition 1ntervention policies Trequires a better
understanding of these groups preferences notably thear desire
for food vs nonfood 1tems, their propensityv to diversify toward
more expensive nutrient sources and locality~specific
preferences Otherwise general (or blanket) interventions may
not only be expensive but may 1n fact exacerbate the

inequajities in consumption they were originally meant to

eliminate

The wpartial equilibrium model used for nutrition policy
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simulation 1s Jimited 1n that 1t has not taken into account the
general eqguilibrium effects of market i1ntervention policies on
prices and 1incomes Another phase of this project (refer to
Habito 1986) will involve the use of estimated parameters from
the production and consumption blocks i1n simulating the effects
of various policies using a computable general equilibrium model

To the extent that this study has estimated relatively

disaggregated food consumption parameters as well as some
parameters for the nonfood system, 1t will be useful 1in the

context of a general equilibraium approach to agricultural policy

modeling
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FOOTNOTES
1 _

_ A preference ordering, represented by a utility function
u = f(al ..., an) is additive if there - exists a
differentiable - function F, ‘F' > 0 ~ and n functions fi(qi),
such that - F(f(ql..., an = I fi(gi), i=1, ..., n Philipsy,

1974:57). In this case, the utility function is of the form.

(A.1) u{(g) = o{ul(gl) + u2(g2 + ... + un (gn)}. TE
(A.1) holds, the Slutsky matrix is diagonal so that the
substitution terms 8§ are given by: '
i3

- : S|
. : - - ' ~dlogh
(A.2) ) = Xqviqyi where X = oY and *w—%L——

iv -
or the inverse of the marginal utility of money

Among these are the indirect addilog demand system and
the Rotterdam demand system. Pante (1977), sayvs that since the
“*wo other systems are also derived similarly, (i.e., from
utility maximization, the LES, the indirect addilog and the
Rotterdam demand svstem cannot ‘be considerad -as competitors;
however thev varv in terms of the degree of - restrictiveness
allowable in each svstem. - The Rotterdam svstem, ~expressed in
terms of prices and real incomes, .is the most flexible of the
three, since it -can incorpdrate additivity, no additivity or
vartial additivity, The indirect addiloyx svstem, like the LES,
is based on additivity though the indireect addilog is based on
indirect additivity and the LES on direct additivityv, while the
indirect addilog system allows these to a limited extent.

a

fost of ine consumer demand <tudies conducted in tthe
Philippines are of this tvpe, maay consieting ot single ag0otion
me thods without a nriori restrictioas.
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4

A simple exposition of duality in consumer theoryv can be
found in Varian (1978): more detailed discussions in Deaton and
Muelbauer, 1980°6:37-50,

5 ' .
An aggregate functional form is said to be "flexible” |if
it can provide a second-order approximation to an arbitrarv twice
differentiable linearly homogeneous function.

Derivation of the adding-up constraint can be fc¢und in
Swamyv and Binswanger (1983:677).

7 - - |
Timmer. and Alderman (1979), for example. conjecture
that the. immediate response mav be onlv half .of the Jlong-=run

response, implving an adjustment coefficient of 0.5 in a
Nerlovian adjustment model, which is in keeping with what little
empirical evidence exists, Timmer and Alderman. however, obtain

cross—-section results which are more than twice the time-series
estimates, which is also the case in/Quisumbing’s (1985) studyv,

8 .
This was pointed out by R. Sah in a discussion.

9 .
Using the ' tobit model .also rules out double~log models
unless the dependent variable is first transformed. by adding a
positive number, and then performing an adjustment in +the
computation of +the elasticities. Although Belarmino (19983) and
Regalado (1984) did not use tobit, they used double~log methods
on transformed variables. '

10
For a description of these estimates and data sources, see
NDuisumbing (1985). '

L1
, _ Howartl, Bouis pointed this out during the diascussion of
the consumption papers at the Workshop on Rice Policies in
southeast Asia Project, Jakarta, August 17-20, 1952.

12
Initial estimates musweel Guivy Foad 2osumse.dn wnd Taed
axneaditure. However, the resuits, especially ol +the :
zlagticities, were too small to be plawsible., Trancsformalion +“o

mountiily dota sielded better regtuits nindilay to previous stugyae,
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13

The wealth of detail i1n the FNRI surveys on demographic
characteristics permit us to use adult equivalent units (AEUs)
1in obtaining the figures for consumption per AEU the common
practice of using per capita consumption 18 birased since 1t does
not control for ditferent demographic composition as well as 1in
differential nutritional requirements of household members AEUs
take 1i1nto account the ratio of energv recommended dietary
al lowances (RDA) of household members by age, sex and
physi1ological state to that of the adult male RDA

14
This section draws heavily from a Review of Income and
Expendirtuyre Data Annex I-A and ( omparison of FI1ES and
National Accounts Based on Estimates of Personal Income and
Expenditure Annex I1-C 1n World Bank (1980) Aspects of Poverty
in the Philippines A Review and Assessment Vol 11 Main
Report Report No 2984~PH
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