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

by
~Ma. Agnek R. Quiﬁhmbing, Teresita E. Valerio,
"Evangeline R. Red, and Gracia M. Villavieja*¥*
CHAPTER I

INTRODUCTION

‘An analysiks of the consumption and hutrition effects of .food
policies relies heavily on estimates of demand parameterk. Since
the dibtributional conkequencek of market'intervéntion policieb
are of “vital-concern to food policy .analysts, income=5 tratum-
bpecific demand parametert have become an essential input into
kuch analybkek. Giveﬁ _thefimportanée of theke dibaggrégated
parameters, the ehtimation-methodology hak likewibe .attraqted

much attention in recent yeark.

Income-group-bkpecific parame ter estimation = hak beeg‘
jusiified on the 'gfounds that bubstantial differenceb in
consumption ‘behavior exibt at different income  levelk.
fur thermore, @ven when.compenbated for the income effectk of the

price changek, the pure subbtitution, or Slutbky, elakbticities,

_ ﬁA rebearch report bubmitted to the Phllipp1ne Inbtltute for
Development Studiek. '

**nr. Quibumbing ik an Abkibtant Profebbor at the School of
'Economich, Univerbity of the Philippines while the three other
co-authork are Science Rebkearch Spec1allbtb at the Food  and
Nutrition Rekearch Institute. .

The viewk exprekbed in thik btudy are thobe of the authors
and do not necebbarily reflect thoke of the Inbktitute.



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

the Sluthky matrix exists.

Modell ubked to.ebtimate differential impactb of.interventioﬁ
policiek typically ubBe beparate demand functions for .each
consumer Ltratum. .Though the-model Btructurek differ -- there
are partial equilibrium models (e.g.,.Pinhtrup—Anderben et al.
1976, 1978; Perrin and Scobie, 1981; Gray, 1982), ab well ab
géneral equilibriﬁm modelk (Dikch, 1984} McCar thy and Taylor,
1980)-- a  bet of income—gfoup bpecific demand. parame ters ik

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
ebtimation - without the impokition of unrealibtic rebtrictionk
wﬁ;ch arfificially conktrain the range of the éarameterb. Apart
from the choice of functional form, appropriate methods for
treating crobb=5ection data mubt be conbidered.v While crokk-
bBection data provide a wealth of information on a level of
dibaggregution bkeldom found in time-keriek btudiek, they have

often yielded widely dibparate estimatet depending upon the

par ticular akbumption choken by the rebkearcher.

-Thik paper attempth to addrekk both problems by applying
duality theory to the ebtimation of dibaggregaced demand
parame terk abing  flexible functional forms  ak well ab

incorporating methodk for treating zero obkervations in hougehold



survey data. The paper ik organized ab followk: Chapter 1II
provides a review of conkumer theory and demand bybtemb; Chépter
iII dibcubbel econometric ibbues involved in ubihg houbkehold
level data; Chépfer IV reviews Philippine dehand elakticity
ebtimates; Chapter V prekentb the empirical bpecification of the
two demqnd systembk in this htudy-~one for food, and one for five
.expendi ture groupg; pand Chébter VI analyzek the results of the
ebtimafion _procedure. Chapter VII presents the rebults of
simulationt of ‘food_policy‘intervéntidnb- ubing _fhe estimated
parameters, and finally, Chapter VIII prekents the concluding

remarkk.



CHAPTER II

CONSUMER THEORY AND DEMAND SYSTEMS

1ComD1ete demand svstems can be derived in two ways: (1),
maximizing a utility function eubiect to a budget constraint, or
(2) -aﬁplying_-duality theorv to obtain demand functions_froﬁ the
first derivative of e cqst (or expenditure) function. | In the
first ecase} 'we_ obtain < Marshallian demand functions in. nominal
erices_and incomes; in the second, Hicksian (compensated) demand

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

The individgal consuﬁer is said to maximize a utillity
function u = u(q) subject to a budget constraint p'q = &,
where q: = (qi) is an n-element column
vector of guantities bought, p. is a column vector of prices,
and y 1is total iﬁcome (or total ekpmuﬂ&ure). Assuming that
the utility function is monotonic and twice-differentiable, and
that.the Hessian matrix of second partial derivati?ee H = 5a2§%—
is symmetric, maximizafion using a Lagrengean funcfion resiltg

in a system of n + 1 equations given by

-

_ au_ _ e .
(2.1) —a;- KPi and .p q=y;

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



equations simultaneously .for o in. terms of p vields a
system . of demand eqﬁations, g =.g(Y,P). The demand systems
should also satiéfy-the following restrictions;‘ (1) homogeneity
of degree zero in iﬂbomes and prices; (2) negatiQe_ definifeness
and symmetry of the Slutskv substitution matrix, .and (3) share-~

weikhted sum of jncome elasticities equal to 1.0.

The imposition ~of restrictions in-emnirical aopiicétions
not onlv.assumes that the eétimated naraﬁéters‘ ﬁill satisfy the
axioms of consumer theory but  a1so reduces the numbér Of
Darameteré to be estimated from n(ﬁ +1) to (n - 1)(%_n + 1)

if the three éonditiqns are applied simultaneously.

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

1954). Stone writes a general formulation for demand as

]
™
<

+
I~ 3
| ™

~d

(2.2) P39 LA
The only form of (2.2) which satisfied the restrictions of

adding—up, hbmogeneity and symmetry is the LES

(2.3) piay T PyY; * DY o) Prgyd

with N bi = 1. The Y.

i are often interbreted as minimum or

subsistence quantities, while (Y - Z'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(qy - v;)} or
. b 1 i
i=1
: n
2.5 = e
(2.5) u(@) = T (q; - v;)8,
i=1
Since u cah be written as a transformation of an additive
1
utility function,
| _ooa% A .
(2.6) S35 =0 Yo o S A
So, from the actual demand equations we can calculate, for
i# ]
_ ‘ bibj \
= - 1 .
- |
@ = - (Y p Y)
If S 1is +to be negative semidefinite, 8 hust 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



(2.8) E = o 1y
| Py
e.. = ~-b L1 N
ij- ipiq; | J
. - Y3 .
.y = -1+ (1 - bi) T
- - l- k]
All goods which are price elast1cvw1ll have parameters less than
zero., For v > 0, goods must therefore be price inelastic. The
restrictiveness of felationship imposed within the svstem,
Darticularly. the  negation of complementaritv and the
inelasticity of price coefficients, has led to the formulation
. o .

of other demand svstems.

The S—Branch'SVstem. One generalization of the LES which
all'ows complemehtary and independent relationships as well as
,substitutability‘is the S-branch sysfem (Brown and Heien, 1972,
Heien, 1982). In addition, the 6wn—erice elasticity can range

from. 0 to - o,

Consider the consumer who ranges his '‘consumption set into

S branches. The subutility function fer a branch, composed of
various goods . q ' is:

si :
, . ' ns o)
(2.9) U = ' q.. °

S (.Z B51q51 )l/ps
: i=s

where ps = Tf_lgﬁ is the Allen elasticity of substitution
(AES)  between goods in the Sth and n is the number of
. o : 8 ‘ \ .
goods in that branch. These subgroups can then be aggregated

'into an overall utilityv function



(2.10) u = (
S

H e~

o
| %Ys ) 1/ p,

where 8 , refers to the total number of groups and E ﬁ is
- _ ' - s=1
the total number of goods. Maximization of (2.10) subject to the

budgét constraint yields demand functions of the form:

g

DR ‘ - s o, -1,
(2.11) g (Bsi/psi) ag Xs Zst
where
n
| _ S o,
(2.12) Xg = ] (8B53/P ) Py,
‘ ies
: _ o g - 1
(‘2.1.3) ZS . aS‘-X.S. a‘sﬁj
_ s
(2.14) M = 7} Z,
. r:l
. S S
(2.15) m = %

n
E Psj4s;
£

Brown and Heien (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 émpificai Derrormance of the S-branch
.system may well depend“upon the grouping of the éommoditiga‘ and
_the plausibility 6f a common Qlaéticityi'of substitution between
and within subgrouﬁs. Quisumbing’s (1985) results do not show
that this assuption is warranted with a detailed breakdown of

food commodities.

Approaches wusing the LES and additivity in general ' have
been criticized by Brown and Deaton (1972) and Timmer (1981),
among dthersi " Brown and Deaton (1972:1197) point out that if

variations . in real income are larger than variations in relative

'income, the linear ‘expeﬁditurE'_SYStem} liké other additive
‘models, will . impose a structure on- estimated price_ effects
largely indepéndently. of actual price effects, Qnd wiii not
measure price responses. This is usuélly true fér long time

series of .broéd commodity groups as well as for -multiperiod
budget data. Timmer (1981) also states that additivity may
-nét ﬁe warranted for | disaggregatéd food commodities since
substitution ' between . nutrient éourcés‘of different costs _iS'

.quité significant.

Other Appréaches. Other7_sy3tem 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 crosstrice eiasficities, and the

Betancourt (1971) prpceddre, 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 leisure. Both of these
approaches attempt to compute price elasticities in the absence
of cross;sectional variation in commodity prices. These have
aléo been criticized due to the assumption_of want;independehce
(or additivity Qf the utility funetion) which 1s imposed in
ordér to obtéin the computational formulae (Brown and Deaton,

19723 Timmer, 1981).

Other approaches to consumer demand have used "pragmatic"
approaches and imposed no a priori restrictions, or imposged them -

only where empirically valid.3

Unfortunately, the use of such
approaches will imply that the demand equations will satisfy the
axioms of consumef‘ﬁhebfy only on an ad hoe basis.

Foxtunatelv, recent developments in duallty theory permit the
estimation of demapd parameters from functional forms which (l)
allow suf 101ently flexible response; (2) satisfy the three
axiloms of consumer theory; and (3) are_computationally
convenient., This is discussed in the next sectign.

2.2 Duallty in Consumer Theory and Flex1b]e Functional
- Forms. : :

———r—

The appiication of duality theory to consumer demand
perMits us to establish a one-to-one correspondence betWeen'the
direct utility function u(x; y), where maximum utility U

15 derived ffom consumption of X subject to the budget
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.qonstraint v the expenditure function e(py ) which
minimizes the cost of attaining.ufilitv Je?el u  at Drices.
)oY and the” indirect utiiit? function vip, V) which
maximizes utiiity given ﬁ 'éﬁd _y.h

Given an indirect utiiit? function v(p, V), if vip, y)
is strictly increasing in ¥y, we can solve for y as a
function of U tp derive-the ekpenditure function e(p, ).

Applying Roy’s identity to the indirect utility function vieids

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

> V)
P.”
1

‘?VTgQ_Y)

IV D
9P,

(2.16) Xi(p, y) for i=1, ..., n
assuming that the right hand side is defined and p >> 0.

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

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

(2.17)  hy(p; w) = 2L WL for  i=1, ..., n

assuming that the derivative is defined and ©p >> 0.
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Recall | that the demand functions must fulfill the’
following conditions: | | |

‘1. 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 while.symmétry
of compehsated cross-price terms follows ffbm_Ydung’s theorem as
applied to.the indirect ufilify functioh. i,e.; assuming utility

maximization.

i

‘. 2 ] ) ' . .
2.18)  (3°v*)/(P.aP., /3P, = */3P.
( ) (37v )/(P1§ 3_) _axl/aPJ axj/apl_

2 '
P = * = V%

Adding-up fqllows‘due to maximization subject to a linear ~ budget -

constraint.

In empirical work, the above mentioned restrictions are more
easily imposed on Hicksian Qemand functions iﬁ real inqome and
prices due to the difficulty of imposing cross—equation. symmetry
restfictiqns on - Marshallian demand functions, =~ which have
urncompensated price coeffiéients. Swamy and Binswanger (1983)
point  out that the wuse of real incomé iﬁ Hicksian'_demand
functioné is dependent upon. the definition of a {suitabie
‘ deflétors if the consumer’s utilityv function is ‘unknown. They

use Diewert's (1976) _fesult-that' if the cost (of indirect
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utilitvy) fﬁﬁction is unknown‘but is apDroximated by a flexible
funcfionél f('n."m,‘1 then-cerfain index.nuhbers can be estimated
which, wheﬁ uséd té deflate nominal incoﬁe, _proVide changes .in
real  income that_ Cofrespond exactly to changes in wutility
leQels. Diéwert has shown that any quadratic-mean of ofder r
quantity index ¢;n approximate an érbiffary 'non-homogéneous
_utilitj- function to fhe second degree and that any quadréfic
mean :of order r pricé'iﬂdéx can siﬁilarly approximate an-
arbitrary‘_ cést or .indirect utility function. Swamy = and
Binswanger < use chained Fischer’'s indices in their study, since;
among. the qﬁadratic'means of or&er‘ r index numbers, Fischer's
quantity and price indices ére computationally ‘coqyénient and
satisfy.thé factor reversal test. Pitt (1982) uses Stone’s index
b= exp(Z wklog pk), which is alsoc used by Deaton and lMuellbauer (}980&) as aﬁ
approximation to a_"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 béen commonly used in
émpirical applications are the normalized guadratic (NQ),
generalizéd Leontief (GL) and translog (TL) demand - functions,
ﬁhich are derivéd from their corresponding cost or ekpenditure

- fundtions (from Swamy.and'Binswanger, 19832676—677);
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Normalized Ouadratic Demand Functions (NQ).

The normalized quadratic demand function'can be written as:

. N-1 ‘ .
.- . - 2 L ‘ . .
(2.19) " X;- = a, + bilm + biZm + .2 ;Cij(Pj/PN) i=1, ..., N -
. J .
. 5 Nil N-1 . ‘ 5
=a, +b,m+b m” 4+ 0,5 - ' C,.(P.P./P
N N N1 n2 151 izl ij>" i 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:

S BXi _ Nil P, BXN CNi
(2.20) ——~ = - c,. L. = _ N = i #N
Py j=1 1 p aP3 Py
and
N-1 B _
(2.21) cp: = - z C.. i = N
Ni j=1 1] PN

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

N equation (2.19). The adding up constraint
. Pi _
(z.zz) Z = (b, 1+ Zbizm) =1
i P. _ :
1 -
can be imﬁposed only for given sample points, wusually sample
6 - ;

means.-
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_ . . th
One advantage of the NOQ demand system is that the N

quantit& can be eétimated residually, 50 1ong as its price 1is
giyen, using adding up. . Another advanfage of the NQ system is
its relatively simple expressions for‘demand elasticities, since
only single coefficients are used. Thié is less subject to error
if ecdﬁometric estimates df_the‘price coefficients aré_not very

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

K P
5y e C 1 .
(2.23 = :
2:43) Ny Cii X7P L <N (OPE)
i n : :
(2.24) 7 = -7 C.. - (OPE)
ST T TAL NG PRy -
h e P :
2.25) m..” = C.. v—i- i
(. nlj LiJ XP ij < N  (CPE)
: 1N . .
_ i#]
c . Nil . P,
(2.26) 1. = -V C.. ot i< N (CPE)
iN j=1 1) XiPN _
(2.27) M. - L y.m + 2b,.m° all i  (Income)
_ im Xi il ' i2-

Generalized Leontief Demand Functions (GL)
Similaflvy the wveneralized Leontief demand tunctions can be
expres§ed -as:
. . 2. ' (P.) 1-
(2.28) X. = a. +b..m+ b._ m"~ + c.. —1_ = i=1, ..., N
B 1. i il 12 321 17 2 ’ >

P.
1
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Homogeneitv of degree zero 1is imposed and cannot be tested,

while svmmetrv implies that C = C "~ and is imposed for all
_ ij "l ‘ .

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

Below, we nresent'the exbressibn for the.elasticities.

; ) (»)1/2 _ _

(2.29) n..° = == } C.. —— all i (OPE)
- Xy 521 1Py -
_ 1/2

(2 30)  C 1 _(Pr)’/ ' o

' iy Cay P | all 4,5 (CPE).
,.. ., . . . 1 m 2 . . :
({.QL) Nim = Y; bi + Zbizm all i - (Income)

Note that the expression for the own-price elasticity is a
sum oflterma, ~or separately estimated coefficients. This mav be
guite sensitive to right hand side variableé which are left out

‘ or. incorrectly measured.

Trqnscendental Logarithmic Demand Function (TL)
Finallv, the +transcendental logarithmic (translog) demand

~function is

_ _ N _
b a9 _ ; Ly 2 .
(2.32) _Si = a, + b,jlog m + b.,(log m) "~ + j21-Lij 10g_Pj
i=1, , N -1
where g, = 'X.P./ f “X.P.. - or the expenditure share:of
: i itif e iti’ _

i=1



commodity i. Homogeneitv of . degree

for all i can be tested and .imvosed

C = C . and . can be _imposed
ij. EREE _ .

Since shares add up to one, N -1
independent ‘and one eguation must be

_purposes{t * Thus, addihg—up cannot' be

hypothesis.
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Zero impliés that ZC =

. ‘Symmetry
at

equations

_imp

1]
lies that

all 'sémple points.

~dropped

are

for

testéd-and is

linearly
estimation

maintained

The elasticities for the TL demand svstem are given bv:

C C.. ' :
(2.33)  n.. = A1 4+ 5. -1
ii S 1
T oC,.
C i=1° j=1 1]
n = + 8. -1
I
‘Nh. SN . N
_ c Cij
(2.34) n. . = == + 5,
1j Sji j
N-1
-3y C..
c. _ _j=1 S
N T S. 'N
; . , 1 .
| , b.1 + 2b.2 log m
2.35 = 1 1 & =
( ) im - S v 1
i
N-1
1 - _
. izl 5 Nim
"Nm S

.1 «'N
i, j < N
i 4]

i <
i< N

(OPE)

(OPE)

(CPEj‘-

(CPE)

(Income)

(Income)

0
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Since -the translog is expressed in terms of budget shares, 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, 1if 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, is its unsuitability to

the tobit estimation procedure.

Bantilan’s (1986) papér points out the limitations of using
Tavlor;s series expansions as approximaﬁioné to a more genera}
functional form. However, the computational advantages——
1inearity in parameters, economy in the number of parameters +to
be estimated——as well as the dubious .gains in wusing a more
complicated estimation procedure Whéﬁ data are not of hnifbrmlv

good "qualityv Jjustify the use of the above-mentioned functional

forms in this study.
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CHAPTER II1I
SOME ECONOMETRIC ISSUES INVOLVED IN
"CROSS—-SECTION ESTIMATION
Because of the scope for disaggregatibn by income and

other  household characteristics, cross-se:tion data have been

widelv used for - estimating income-stratum-specific demand
parameters. The use ot cross—section data has its corresponding
set of estimation and dnterpetation issues, This paper

reviews onlv a selected number and <does not claim to be
exhaustive. Before discussing the speciftics of estimation, it.
is perhaps appropriate to begin with difterentiating estimates

obtained Trom time-—-series versus cross—-section data.

First, deménd elasticities-éstimated trom household surveyv
data refer to household cdnéumef'demand. and thus do not inclﬁde
induétrialwéemand fqr_materiais and intermediate inputs and farm
demand for feed.‘ Second, elasticities estimated from cross-
section data tvpically will reflect -loné—run' adjustments of "
households +to regional diffefences in prices and to expected
seasonal_bfice'movements, whereas annual time series will tend to

reflect shorter run reaction (Timmer, 1982; Kuh, 1959).

T

higher cross-section slope estimates
can be interpreted as Jong-run coefticients.
The fullv adjusted response will +tvpicallyv
- show a higher coefficient than an incomnletelyv
. adjusted response. Since the cross-section
data will- also contain some short-run
disturbances, however, these coeffidients wil]
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only approximaté fully édiusted long-run coef-~
.ficients" (Kuh, .1959:197). '

Thus, elasticitieé obtained from annual time-series are expected
N : . : ' 7
to be_ smaller in absolute value than cross—section-‘estimatesf

It is important £o ascertain the numerical value of differences
betwgeh time-series and- cross—-section estimates: -as Kuh (1959)
points out, if the time-series estimate is some fﬁnctiOn of the .
typical 'éross—section estimate, one estimate can_be translated

into the other irrespéctive of the casual factors that determine

the" _ﬁ{screpancy: Unless this | relatipnship has been
"systematically establishéd; - however, cross—section estjmateé
cannot be used succeséfully to make time-series predictions. In
the remaindeﬁ of thié section, We discuss some of the

econometric issues which are significant in the use of household
level data, namely_(l) allowing for income-varving parameters and

(2) the treatment of households observing non-zero consumption.

41" Income Stratum Specific Demand. Elasticities.

‘Three methods have heen commohly used to allow for the
variation of demand elasticities across income classes: .(1)
stratifying the sample into subgroups and estimating separate
parameters fdr eaéh'subgrpup; '(2) using dummy variables (slope
and intercept shifters) for each subgroﬁp; “and (3) infroducing
an income—&arying term into thé regression'equation; Researchers

With.sufficiently large data sets usually apbly the first method,
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stratifving the sample according to some pre-defined criterion,
e.g., vpercentile _Doints in the income or caiorie' distribution,
rural—urban classification. or occupation grouping, while those
with smalier data sets intrbduce income-varving parameters
through a sqguared income term (Swamv and " Binswanger, 1983),
through structural equations . felating Dafametérs fo income
(Pitt,'.1983) or through DieceWise regression! The use of dummy
variables is vprobably conditional upon the assdmption of a
constant'vérianCe—covariénce matrix for the_entiré sample; if the
data_are héterosced&stic_(as.is expedtéd in crdss—section data),
éplittiné the .sample_ wouldlxaépreférable procedﬁre since one
would ﬁot héve-to impose thé éame,underlyiné ‘variance—covérianCe

matrix.

The use of the.sqﬂared income ferms is fairly pbpuiaf. and
is used to allow income elastiqitieé to vgry across income grouﬁé
(Swamy and Binswangef, 1983{.Pitf, 1987 ; _Gray, 1982). Swamy and
Biﬁswanger probably express‘undue concern fegarding the deviation
of 'this-form_frém the Almost.Idedl Demand System (AIDS) (Deat&n
and Muéllbauer. 1980). They  argue that since the budget
constraint is a linear funétion,' introducing a squared.term will
create non-linearities. However, all that the linear. budget
comstraint requires ié Zp?X(p,. y) = Y _ regardless
of the form that  X(p, v)  should take._ That is, it 1is

pOSSible for X(p,. V) to be nonlinear in Y and s8till
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8 . ‘
satisfr the bhudget constraint. The possible drawback of using

the squared income term 1is that it mév not allow for variation
in the- price elastic{ties uniess - income varying terms are
épeéified in a‘separaté équation, This is the case in demand
equations which are functions of real income and nominal prices.
Note that in the TL, NO and GL, price elasticities are cpmnuted
from the price coefficients alone. Thus, in{roduoing a Runaféd
incéme term will allow_compensated income elasticities fo varv,
but not the'SLutéky elasticities. This mav not be desirahle jf
there in fact exists an income-related fcurvafure” of the Slutskv
matrix.

One can  also test. whether splitting the- Sample is
equivalent to a single regression with income vérying ﬁarémefers
by‘ pérformihg a model_'selection test.. Most studies which
estimated separate ’seté_df p;rameters have not done this. For
QXamﬁle;, Gray. (1982) iustified the.eéfimdtibh-of separate -sets
insteadof:u‘singdmmlyvariables for separaté inc’ome‘ groups by ci{:inﬁ
fhe qdequate numbéf of'degreeé df'freédbﬁ and tﬁe imposition of
the same underiying variancewcovariance.matrix'if the equatioﬁs
were esfimatéd together. If the crifefion used to split thé-
samplé -is a continﬁous variable; e.g.,- incbme, it. may hbé_
advisable to test .for. equality of variance first. before
estimating separate regressions since it mav be desirablé to havé
parameﬁers : whibh do not exhibit discontinuities’ once the

threshold income is reached. However, if the criterion variable
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is aqualitative (e.g. vccupation or . location) avoiding
discontinuvities is no longer relevant. In 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 'reldted econometric issue is the treatment of
households which do ‘not. report vpositive consumption of a
commodity. Eggibnal taste diffefences, seaSonalifv, or regional
differgnces in availability among others, may ﬁe reasons for zero
cdnsumpfiong Another, of course, is that lower incoﬁé households
will not EE éble to.afford consumption of some commodities at
prévailing brices.u Drépbing‘ households _reporting ‘monzero
cbhsuﬁpfion'pof'only reduces the samoie’size but also creates a
truncation bfas sincé'those households are part.of the market but
‘do not choose to consume, whereas uQing OLS techniqueé on
'transférmed variables (e.g., variables to which a positive number
has been added to avoid indeterminafe‘-results in 'logarifhmic
models) or éemiulog models will resglf'in inconsistent and biased
éStihéfes because tﬁe _as$umpti§hs 'underlvihg the classical
regression model do not hbld.‘ " An  appropriate ~estimation
procédﬁre to use is Tobin’'s (1958)'1imited dependent variable
mddél,' sihce' it permits a positive probability of observing

nonconsumption.
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The stochastic model underlving tobit is given bv the

following relationship:

(3.1) Yo = X B+ uf"'- ir XtB tuox 0 t'ﬁ‘l,"2, ...; n
| = O. if ] XtB + ut < 0

where n 1is the number of observations, -.Y is the dependent

variable, X  is a vector of independent Eariables, 2] is

a vector of tunknown coefficients and - u is.a normally and

independentlv diétributed‘error term, u ~tN(O, 025. Tobit

models immediately rule out certain functional forms. Pitt

(1983) shows that if  expenditure share Iis the dependent
variable 1in a tobit Aemand 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 neoclassical
demand theory. They argue that when considering‘the demand for
_ differentiated products (e.g., food), wprice induced changes 'in
market demand are decomposed into income (I), substitution (8),
ana change—-of-commodity (C) effect;.' By neoclassical theory;
(S)' 'is negative. Thus, even if individual dem&nd functions are
upward slbping, (8) 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, 1979:1375). As Pitt points
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out, 1in the.tobit'modelw the probability of consuming is given by

the normal cumulative function evaluated at the expected value

of .thé unobserved latent variable y*t = XtB + Ug . 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 max imum
.likelihood methods, it is also desirable to use functional forms
are linear 1in the vparameters to be estimated for ease of
estimation. Having ruled.out translog mdﬂelé,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 genéralized Léontief. but the simple functional forms

used by Pitt (1983) with subseguent modifications which will be

discussed in Chater V.

The usé of the tobit models permits the decomposition of

the market elasticitv 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 respect to X , or the nonlimit consumption elasticity

(ei)- (Pitt, 1983; following Thraen, Hammond and Buxton, 1978).
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In the tobit model (3.1), the expected value of the dependent

variable v. is given bv

(3.2) E(y) = o0zF(2) + of(z)

where z = XB/o; F() 'is  the norma i cumulative
distribution tunction and f( ) is the unit normal densitv.
The elasticitv of F(v)  with respect to ¥  is
i ,
(3.3) e. -8B . i '
: i T T Eryy = 9(32/8X)F(z) X,/E(y),

‘which can be decomposed as

. .
- 0F(z) i 9E (y) i o
3.4 - - rr——— . - —— =
G T WX FGy Y a%, T EGY TSP e
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,‘ cross—section data and the use of the
.tobit model permit wus to estimate both limit -and nonlimit

adjustments to price and income changes.
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CHAPTER 1V
PHILIPPINE DEMAND ELASTICITY ESTIMATES:

A REVIEW

A number or studies have attempted to estimate demand

parameters from Philippine data. These studies vary according to
methodologv, degree of commoditv ageregation, tvpe of data, and
sample 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
food demand which conétitute the bulk 6f Philippine consumption
studies. A mqre exhaustive review of staple food ‘consumption
studies in the Philippines.is fouhd in Bennagen (1982). .Table 1
presents elastiéity estimates fof selected items from some of the
_studies reviewed in this paper; a more complete compilation is

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

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

miscellaneous) using time-series data frem 1949 to 1974, A major
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1, National Accounts
Data
[.1 Liuch, Poweii
Kilkliams (1977}
1.2 Pante (1977)

1. NCSO-FIES
2.1 Goldman and
Ranade

2.2 Canlas (1986)

3. MA-88D Surveyé

3.1 Ferrer-Guldager

(1977

3.2 Kunkel et al.
(1978)

5.9 $an Juan (1976}

=‘-'==2=========='_":::========='—"===========:============:================================
Sanple Nodel and Estimation Commodity
Period Procedure
1953-65°  Brtended linear Food
expenditure system
1946-T4 Linear expenditure Food
system
1671 grouped data Cereals
1965 Betancourt (1971) Cereais
procedure on linear
expenditure system.
grouped data
1970-73  Doudle log, engrouped Rice
{4 rounds) data Corn & corn
praducts
1970-73 “double log, ungrouved Rice
data
Corn & corn
nroducts
1974-176 Doublé-log gingie Rice
-equation énd Frisch Corn

method

Wheat products



Table [. Rebresentative elasticity estimates for seiected food items.
. Philippines ' :
:=======================:22=============:========_========='=======3====!
Data Base/Study Stratum Price a/ Income
Blasticity Elasticity

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

1, National Accounts

lata
1.1 Lluch, Powell Philipoines ' -0.35 0,52 b/
Williams (1977} _
1.2 Pante (1977) Philippines -0.71 0.99. b/
4, NCSO-FIES ,
2.1 Goldman and Rural
" Ranade lower 40% ' -- 1.05
' Uoper 10% - 0.41
Urpan )
" lower 40% -- . 0,26
Upper 10% -- 03T
2.2 Canlas (1966) Philippines -0.26 0.30°
3, NA-§8D Surveys
3.1 Ferrer-Ginjdager thitippines : - -0,53 - -0.02
(1977) -0, 36 -0, 74
3.2 Kunkel et al. Urban ¢/ -0.03 -0.03
(1978) Hurai -0.31 n.8..
Urban -1.37 -0.16
fure! -1, 30 -0.26
3.3 San Juan (1976) o 0,30
0,07 -0,91

-1.65 0.6l
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(cont'd)

Table 1., Representative elasticity estimates for ‘selected food items, Philivpines.
At s it i At i it it E i sttt ittt ittt it it tiittitititi ittt ittt
Data Base/Study : Sample Mode! and Estimation Commodity
Period Procedure :
3.4 Bouis (1982) 1973-76 Jouble log, ungrouped Rice
(15 rounds) data Corn
_ Wheat
3.5 Belarmino (1983) 1973-76 Double-log, seemingly Rice
. unrelated regresions
3.6 Regalado _ 1973-76 Double-log, ungrouped - Rice
data
4. Pood & Nutrition _
Regearch Institute , .
§,1 FNRI (1981) 1978 Double-log, ungrouped Rice
data
4.2 Quigumbing (1985) 1978 Double-log, ungrouped - te § rice
: data, seceaingly roducts
unrelated regresgion
===============-==============‘======_==‘=======‘-'====!‘.E::====================='—‘===========

-- not computed

0.6. not gignificant

a/ Untompensated price elasticity
b/ Total Bxpenditure elasticity
¢/ Brxcluding Metro Manila

d/ Btratification by income quartile, with the lowest 25% as quartile I

e/ By per capita income class
f/ Food expenditure elasticity
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“labe i, Heoresentative evasfticity esiimates for seiected food irems, Phiiivpines, (cgnt'd)
Data Base/Study - ~3tratum .. Frice o a/ Income
: Elastieity Eiasticity
3.4 Bouls (1962) weighted <0.63- 0.04
: | - average . - -1 34 -0.27
-0,78 0.41
3.5 beiarning (1983) [ 4 | SN s
11 -l : 0.08
I11 =166 ' 0.40
Iv ~1.,59 0.1i
Son oKegalado . 1 df -2.48 .25
' ' il LY .10
i SRL ke

IV =19l ST

4, Food & Nutrition
Research Institute o
k.1 FNRI (9sny - ¢ P3O0 i1

P5i0-P1500 . 0.1
PLIOO & above : ~u. 04
4.2 Yuisumbing (1985 lar - Y L7L T
il -1.93 1.4

i1 SL Loy
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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 single—equation esfimétion methodé and
three'-s§stem methods, namely +the LES, the Rotterdam demand
svstem, and .the indirect.addilog_system. - The LES outperformed
the other system models in predicting expenditures, but the

Rotterdam model performed better than the other system and single

2 W
equation methods on the basis of (L ~ R ) and information
accuracy criteria. However, Pante séys that the sihgle
equation method  has the advantages of flexibility in

-specification and simplicity in.estimation and thus may be worth
'using in studies of single or a few commodities. The degree of
commodity  aggregéti0n and the fact that aggreéate time series
data were used do not make these estimates wuseful for
.distriﬁution-oriented analysis. Nevertheless, +these estimates
can provide a behchmark'on the national level and is one of the
first utteﬁpts to use dystem approaches in demand parameterﬁ

estimation.

~ Grouped cross—-section " data are provided by the Family
Income and Expenditure Surveys (FIES) conducted bv the Nat‘phal
Census and Statistics Offiée. A number of studies hafé uéed
' fhis daté set, among which are those of Golgman and Ranade
(1976, .Arboleda (1982), and Canlas (1983i. 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 estiﬁating Driée elasticities in the absence of’
rélativé price variatipn throuéh_time; ' Goldmﬁn and Ranadé. did
not‘estimate pricé eLasticitiesf. while Afboleda and Canlas used
system methodS'incofDOfating restrictions IOn:demand functions to
do s0. i.e. variants of the LES. Arboleda (1982) applied the
extended .linear expenditure system to ;975 FIES data for the
analysis of expenditures and saving.H Reé{rictions_oh demand
parametefs were used to computé residually-for price elasticitieg
fdr broad commodity groubs. Unfdrtunqteiy, 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 applidation 6f a demand .system with
consumpfion_ and savings to a data‘ get whose reliability is
qﬁestionable; For example, incomé (and saving) stétistics
provided Iby the FIES remain suspect because. of the dbserved
dissaving in an imblausibly lafge number of income groups.

_Erroys in measurement.will then be reflected in the results.

Canlas’s (1983) study used én qugmented Stone—-Geary utility
function with leisurg expliéitly considéfed._ He uséd the
‘Betancourt (1971) procedure tb model the demand for leisure using
wage rafes as a proxy for thé demand for leisure, and then ﬁSed
these results to estimate Some LES_ ﬁarameters. In effeét,
;variafioh of Waée rates waé.tfeated_ as the_'source of-price

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



plausibie 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 FI1ES data used fairly aégregated
commodity groups. Disaggregated commodifv data are available
from two other sources, the Ministrv of Agriculture‘ Special
Studies Division (MA-SSD) food Consumption Survevs qnd the Food

and Nutrition HResearch Instifute (FNR1) Nationwide  Nutrition

Survevs. The MA-88D survevs are probably the most popular - data
source- for food demand studies. The MA—-88SD conducts guarteriv
nationwide food consumption survevs, with a sample ot 1,000

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

household members (Belarmino, 1983).

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

equation, .doubleélog demand functions (e.g. Ferrer—Guldager
(1977), Kunkel et al. (1978), Snell (1980), Bouis (1982) and
Regalado (1984)). Reiatively few used the double-log methdd
together'Wifh svstem methods, e.g. San Juan (1978) and Belarmino

(1983), who estimated price and income elasticities wusing a
double-log demand function and cross-vrice 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 (Snell, 1980: Belarmino,' 1985; Regalado,
1984).

The FNRI Nationwide Nutrition Survey data have not been as
well utilized 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 FNR1 data and used various approaches (double-~log, 8-branch
system and the Frisch method) to estimate ﬁrice elasticitiés.
She found that the double-log equations with | hdmogeneity
restriétions estimated using seemingly unrelated regressions
(Zellner, 1962) performéd better than the more restrictive 8-
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 sudget

elasticities instead.

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

were either dropped ftrom the analvsis or variables were



transformed by adding a posifive number to avoid ‘indeterminacy'
in double-log regressions. As was peointed out earlier, a
transformation whiéh does not alter the shape ‘of the
distribution but simply shifts it upward doés not remo?e the_
clustering. of observations of the  dependent variable. We

compare .the various estimates in the next section.

4.2 Comparison of Demand Elasticity Estimates.

A perusal of 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
Zeffect on empirical results. For example, estimates of brice

elasticities from the FNRI data set are largér in absolute value
than those from the _MA#SSD. 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, énd thus would yield_Sméller elasticity estimates. The
FNRI estimates, however, are comparable in magniiude'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;SSD based estimates, there is alsd variation
between income-group-specific ahd nonstratified sample
estimates. Estimates of the own-price elasticity for rice

from unstratified sample studies range from -0.40 (San Juan,
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1978) to —0.53\-(Ferrer~Gu1dager, 1977). Stratified sample
stﬁdies (e.g. Kunkel et al., 1978, by rural/urbah;- and Bouis,
1982, by region and iﬁcome‘igroﬁp) range from —0.31 to -0.63..
However, the 'abgolute values of the own-price elasticities for
rice estimated by Belar@ino (1985) and Regalado (1984), whose
studies use 'incdme as a stratification criterion; are quite
large. Bouis‘ﬁas éuggested that the large values may have been
due to the pooling of Luzon, Visayas and Mindanao obsefvations in
estimation. Since these regiqns differ markedly in cereal
cqnaumption. patterns, Dooliﬂg them would increase gquantity
relative to price variation and thus would result in .larger.
_elaaticity estimates. His own resulfs.were obtéined by'takink the
conéumption—share Weighted average of elasticities computed
separﬁtely for Luzon, Visayas and Mindanao.l_l

We also examine elasticity patterns from 1income—group-
specific estimates. = In +the studies | by Belarmino ('1985),
Regalado (1984), and Ouisumbing-(1985),v the absolute values of
the price elasticities decline as income increases. A
"parabolic" pattern is observable for rice in the Regalado -dnd
Quisumbing studies, i.e., thé oﬁn~pricé'e1asticity .rises. from
the first to the second income 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 nptiéeable for energy foods such as rice, corn,.
: other cereal products, and roots. The peak.in.the rice own-
price élasticity in the second income stratum of both the
Regéladﬁ and Quisumbing studies reflects:the consumer'’s inCreased
ability to purchase and substitute preferred energy foods for
1333 preferred:onea, e.g. rice for corn. 'Having satisfied his
or her h@hger 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 incoume reaches the second stratum level.

There seems to be limited scoﬁe for evaluating the Dbenefits
of._system approaches vis-a-vis single eduatién methods, since
there are relatively few svstem studies. Belarmino (1985)
_compared single—equation to seeming—unrelated-regression and
Frisch methods and concluded that the single-equation approach
yvielded moré plausible results. Quisumbing (1985) also found
that the double-log functional form, estimatéd as a system
perfbrmed bettef'than 8-branch and Frisch estimates. However,
the abbve comparisons are faulty in that they compare two
extremes: a "pragmatic" nonrestricted demand function and highly
restrictive, additive demand svstems. The drawback of using the

pragmatic approach is the satisfaction of restrictions purely on
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an éd hoc basis; the defect of the _réstrictive systems, their
lack of flexibilitv. There is a lot of scope for using
flexible functional forms which can incorporate the'restrictiqns
of consumer fheoéy in demand analvsis, .a51Wé11 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 consumption 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 1978 and 1982 FNRI Survey
data;_ and (2) a translog expenditure system for five éommodity
éroups, using ﬁrouped 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-Resgarch Institufe condﬁcted two
nationwide surveys in 1978 and 1982, with samble sizes of 12,800
-and 2,880 households, respectivel&, in éll.regions ekcept Regions
IX and XII of‘Mindanao. A thfee-stage stratified sampling design
Was used, with regional and urban/rural stratificatién and the
provinces, barangays éﬁd households as.sampling stages. In what
follows, we will.ﬁresent'daté from the pooled sample; i.e., the

average of the weighted data for 1978 .and 1982.

The data from the Food Consumption Surveys, congisting of

one—dav food weighing conducted by #rained nutritionists, contaiu
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information on the consumptioh and cost of 146 commodity groups,
in the fofm of as-purchased, edible portion; _dnd_ nef, intake
wéights, with their corresponding nutrient equivalents. The
sﬁrveys also provide information on socio—economic fdctbrs. such
as educétion -and pép capitd income, fertility and health

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

On fhe averaéé, fdod‘ehergv intaké in 1978 amounted to

1,304 kilocaléries.(kéa]) per capita per day, ‘whiéh was 88.6%

adequate with-'fefereﬁce to the recommended dietarv allowance

(RDA?. Proteih intake, at an average of 53.0 grams'pér capita

per day, -was 102.5% adequatea(fNRI,_lQSI);‘ In 1982, food energy

intake Qas 1,808 ‘kéal. per éaﬁita per day, which was 89;0%

adequate, whi{é pr;teiﬁ was 50.56 grams meeting 99.6% of the RDAi

" These averagesf howgvéf, aré- misleading in the face_qf large
disparities .in the nﬁtrient in{ake levels of various population
groups.- Nutrient intake levels are\reiafiveiy high'for bigher

income groups and héusehglds belonging to the occupational group

of the prqfessional. technical, entrepreneurial and_ skilled,
while in{ake lévels are alarmingly low for households _headed by

farm workers and small and hired fishermen.

Due to the desire td determine regional\ and odcupational

differences in cdnsumptionlbehavior, the sample was divided into
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three island groups (Luion, Visavas and Mindanad) and five
" occupational categories (urban skilled, urban. semi-skillea,
urban unskilled, rural farm‘ownefs. and rural workers). Since we
are using-hdusehold-leve] 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
compénent of the CPI for food beso value. Cursory ekamination of
the annual per capita income figures and the food budget share
will 'reveal‘that income has been severeiy understated in this
.survev. This is a commbn phenomenon in incomé and expenditure
surveys conducted in the Philipnines.2 Because the FNRI survéys
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
intakes and nutriént adequacies than those in'the 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

L]
only = 87.9% adequacy.



Taoie 2. Summarv of sampie statistics by urbanization and occupational group,
Fhilippines 1970 and 1982, pooled. -

e e L e e e E Rt et e Lt T : sTEssas
URBAN ' RURAL
: Ail Profesgional Jemi- Unskilled Atl Farm
PARTICULARS E Technical, skilled 2 No Farm Owners & Workers,
Enterpre- ccupation 5 §mall and
nuerai | . Hired

Fishermen 5

A R L Ly D Al P A A D D e T D e D S il o W B 08 kN R e e N e ke v

Deflated Annuai
per capita-income

Hean 1789 2654 1566 1570 B4B (145,08 05
Nedian T1id 1924 10 486 LYA $03,64 425
Range: Mininum S 92 Y 0 4 5 4
Hayimum 383 63615 34309 2016 93249 95219 15846
Energy
Nean one-day
per capita :
{keai) 1857 ‘1931 1616 1864 1783 1679.648 7
Percent adequacy 90,5 9.3 88.9 90,9 §7.9 91,46 85.8
Protein
Nean one-day
" per capita {g) 39 36,1 50.4 51,5 48,1 50,73 46,5
Fercent ade- _ : . )
quacy 100 - 1085 97.9 97.4 9.7 97,94 91.6
Deflaved
Hean one-day
per canita
food expen- :
diture (PIR . 3.5 4,22 3.6 3.4 .18 2.3% 1.95
. Fercent ur income
gnent on food Ti.é 58.0 75.9 78.9 93,7. 76,56 §08.8
B e e e e e e e R R P R E P e B

* Defiated to 197h Tevel uging the CPI1 for annual per capita income and the food
comnonent of the CFl for food erxpendifure, o
1 Includes also lacge farm:ovners. managers, fisnermen.
. lactudes aleo smail faTm owners,
j Inciedes also fam workers, smail and hired tishermen,
4 Includes also professional, technicai, entrepreneurial, skilled and semi-siiiled,
5 Inciudes also unskilied and no occuvation,



With respect to protein, the urban groups, 6“. the average,
aftained 100% adeqguacy; -the rural groups, 94 . T%. 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 shohld_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 sémi—skilled.workers, but this ié

due’ largely to receipts of remittances,.as we shall see in Tabl<e

3.
‘Table 3 presents the distribution of income sources fo:
each ~occupational grouﬁ. Urban households received 23.5% of
their_-incdme from salaries, 20.0%Z from other agribusiness
activities (e;g. processing and  marketing of agrricultural
préductS), 18.9% from gifts, and 13.3% from wages. Major income
sources for rural households, on the other hand, wers
agricultural crops and liQestock (31.9%), other agribuéines&

activities‘(2i.7%), and gifts (16.0%).  Among urban households.
the professional and skilled obtﬁined 41.3% of their income froﬁ
salaries and 8.0% from wages, 15.7% from other agribusiness, and
i4,.0% for gifts. Semi-skilled workers received about egual
prou.rtions of inéome from salaries and wagés (18.;% and 18.6%,
fespecﬁively); 26.1% for other agribusiness, énd 15.2% 65 gifts.

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



Table 3, Percéntaee distribation of income by source by occuvational grouv bv urbenization,
Philippines 1978 and 1962, vooled.

URBAN

RURAL
All Profesgionai  Semi - Ungkilled All Fara
SOURCE OF TNCOMB Technical, skilled No Fara Owners Workers,
Enterpre- Occupation ' Bmall and
neural Hired
Fishersen
Jalaries 23.5 41,3 18.4 9.8 5.5 9.4 1.2
Nages: _ 13.3 8.0 18.6 7.3 9.4 7.3 8.2
Agricultural crops : i
and livestock 11.9 12,3, 12.7 10.3 1.9 3.9 32,5
Fishing ' 1,4 1.3 3.3 1.6 8.3 3.8 15.5
Other agribusiness 20.0 15.7 26,1 10,2 1.7 iy 13.8
Rent 40 5.0 3.9 2.5 0.5 0.4 0.4
Pensions 4.6 1.4 0.9 19.4 5.3 1.8 10.9
Gifts 18,9 14,0 15.2 36.7 16.0 18.7 16.0
Others 1.5 1.0 1.6 2.0 1.2 0.9 1.6
TOTAL 100.1 100.,0 100.2 100.0 99.9 99.9 100.1

=== B3

------

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

I TEECSESE




unskilled workers and those without a reported occupation, with
36.7% coming from gitfts and 19.4% coming from pensions. Turning
now to farm owners, the major 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 invsize,
with about 64.1% of all.farmers operafiﬁg farms Dbelow two
hectareg. Only 6.3% of the hbuseholds.in the éample_farmed land
above 35 ﬁectares-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 other 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, and 8.0%

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 hy w ranization, Philippines 1978 and’
1982, pooled, @ :

FURAL.

Farm Owners - Farm Workers
Farm Size o and Managers '

Chad i e i s st S e P 8 ot e s e e i i~ e S et et 2t 0 et e e i i e S et e e

Number'n‘ % . :Number A

Less than 0.5 Hg R = - 143 6.4

0.5 ~ 0.9 69 18. 1 105 19. 4

L3
i
I
Ty]
{3
S
i)
=
]
X
on
[ta}

5.0 - 14 a7 7 1.2

2
[n)
a1
i
o
z
e
F
Jx
nal
O]
-
L
[
¥

TOTAL 381 100.0 541 100, ¢
o 41.3 (58.7)

aNumber in parenthesis indicates pércentage'of all rural
households. '



Table 5. Frequencv and percentage of farm owners/managers
and farm worker by tenure status by urbanization,

Philippines 19768 and 1982, pooled.a/

RURAL.
TENURE ALL Farm Owners Farm Workers
Number % Number % Number %

Farm iLaborer 45,00 5.30 - - 45.060 9.50
Share Tenant 399,00 40,30 23.00 6.20 316.00 66.80
Kaingero 33.00 3.70 5.00 1.40 28.00 5.90
Owner—Uperator 461.00 42.90 315.00 85.40 46.00 9.70
Others (lease tenant,

amortizing owner, 64.00 7.60 26,00 7.00 38.00 8.00
TOTAL 842,00 = 100.00 369.00  100.00 473.00 99.90

(43.80)

(56.20)

FEITATTSEIR
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others,
5.1.2- Consumption and Nutrition Patterns

This section describes the dietarv patterns revealed 1in

the 1978 and 1982 surveys as a backgroﬁnd to the interpfétation

of the &elasticity estimates. We pay special attention to
' . El‘g, .
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. - In 1978, 69.7% of mean one-day peyr capita

calorie .intARe and 53.1% of average daily per capita protein

intake were provided by cereals alone--rice, corn, _and' other
cereal products. In 1982, the relative importance of the cereals
group did not chanée suQstantially, with cereals contributing

69.8% and 54.8% to total calorie and protein intake, respectively
(FNRI, 1981w 1984) . In our pooled sample, rice is the main
source qf food energy for bqth rural and_urbén households (Table
6). Rice alone accounts for 48.7% of food energy intake in the
ufban areas and 60.5% éorrespondingiy, in the rural areas. Other
important food energy sources for the urban dweller are other
ceredl products (mostly wheat-ﬁased) ét 8.1%, fats and oils at
8.0%, énd dairy products at.5.7%, In the rural aréas,_the second

most important food energy source is corn (8.7%), followed by



Table 6. Percentage contribution of food commodities to energy intake by
- “occupational group by urbanization, Philippines 1978 and 1982 pooled.

URBAN - RURAL
_ : Al Professional  Semi  Unskilled  All Fare
CONMODITY Technical, skilled No Fara Ouners  Workers,
Enterpre- _ Occupation ", Saall and
neural, - _ ' Hired
9{ - Fishermen
Rice 48.7 42.1 50.2 50.6 60.5 99.6 62.8
Corn . 2.3 1.2 - 2.8 2.4 B.7 8.2 9.6
Rice and corn _ '
products 52 1.2 1.1 1.4 0.8 1.0 0.7
Other cereal ' :
products 8.1 9,0 7.8 7.8 31 3.1 2.7
Starchy roots . L .
and tubers 1.1 0.9 1.1 1.2 2.7 32 2.8
‘Sugars and S
syrup 5.2 5.7 5.2 5.0 3.6 37 1.3
Fats and oils = 8.0 9.3 1.3 8.0 4.7 4,6 4.3
Fish 3.9 37 4,0 4.0 3.6 3.6 3.5
Heat 7.5 9.8 8.7 1.3 2.6 3.0 1.8
‘Poultry 0.8 1.1 0.5 0.6 0.5 - 0.5 0.5
Eggs 1.1 1.5 1.0 1.0 0.9 0.5 0.3
Nilk and ailk _ .
‘products .7 Y 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 1.8 1.8 2.0 2.0 2.9
Fruits 2.4 3.0 2.3 2.3 2.1 21 2.1
Miscellangous 1.1 1.2 1.0 1.0 0.8 0.7

TOTAL 100.1 99.9 100.4- 100.2 100.1 100.1 10,2
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fats ' and oils (4.7%), sugars and svrups and fish, both with

3.6% of the total.

Rice ,ié also the main wprotein source for both urban and
rural households, “though it is significantlv more important in
rural diets (Table 75.'-‘In_the urﬁan areas, ricé accéunts for
35.1% of protein intake, followed by 23.6% from fish and 11.6%
from méat,_ Rice contributes.a.high 45.9% to total protein intake
of_rpral thSEholds, followed by fish; . 22.6% and'ﬁeat, 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 discuésed in a previous study of the 1978 data _‘éef
(Quisumbing, 1985), there is a tendency towards more expehsive.
nutrient sources as income increases, indicafe&‘bv changes in the
cbntribution of specific commodities to total nutrient intake,
the average_consumption of .each commodity by each.income group,
the foOd budﬁet'weights, average pricgs, and the .diStribution of
the total amount consumed\by‘income group.  This is also evident
when occupational groﬁpith'are used, as in the present study.
Based on the income ranges and average per capita‘income and food
eipenditures, we can make'_a rough ranking of the Oécupatipnal
groﬁps_ ac&ording to income——the poorest are the farm 'workers,
followed by the':farm owners and managerse (most. of whom are

Smallholders), the urban wunskilled, *he semi-skilled, .and
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Table 7. Percentage contribution of food commodities to protein intake by oééunational

group by urbanization, Philippines, 1978 and 1982.

 RURAL

URBAN
All Professional  Semi  Unskilled  All Fara
coMmanITyY Technical, skilled No Farm Owners Norkers,
Enterpre- - Occupation Seall and
neural, ' Hired
Fishermen
Rice 35.1 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 cereal :
products 8.4 9.0 8.1 8.1 3.1 aa 7
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
Fish 23,6 21.8 24.3 24,5 22.6 22.4 22,5
Heat 11.6 13.4 10.3 10,6 5.0 9.4 3.8
Poultry 3.3 5.1 2.9 2.4 1.7 1.9 1.3
Eqgs 2.9 . 3.8 2.7 2.6 1.4 1.4 1.9
Bilk and milk
products - 3.5 4.1 3.5 .1 1.7 1.8 1.1
Dried beans,
nuts and : :
seeds 2.7 2.9 27 2.6 3.2 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 0.8 0.8 0.6 0.3 0.5
TOTAL 100.2 99.9 100.2 100,0  100,0 . 99.8 100.1

_________
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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 that\ the percentage
contribution of various commodities to total calorie intake
varies by occupational group. Among farm workers, rice accounts
for 62.8i of calorie intake, followed bv corn (9.6%). and fats
and oils (4.3%). Thé-share of rice drops to 59.6% for farm owners, the
share of corn also going down to 8.2%, and that of fats and oils
increasing slightly to 4.6%. ‘Rice and corn’s contribution to
calorie intaké decreases'és we view the range from the- urban

unskilled to the urban skilled. Food energy sources which become

more significant are ‘meat, other cereal products,. sugars,
and milk products. In 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 fowards 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 ail' 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 urban unskilled, the semi—Skilled,, and
finally, the urban professional and skilled, who have the highest
incomes. The changes in consumptidn_patterns are thus affected

by income, ®&c¢ccupation, and location.

Goihg back to Table 6, we_‘note that the pércentage
contributioh of various commodities to total calorie intake
“variégrby occupational group. Among farm workers, rice accounts
for'62.8%.of'calorie intake, folloWed-by'corn (19.1%) ahd sugars
(4.3%). The share.of rice drops to 59.6% for farﬁ owners, the
share of corn also going down to 8f2%, and thaf of sugars
ihcreasiné glightly to 4.6%. Rice and corn’s coﬁtributibn. to
calorie intake decreases as we view the range from the wurban
unskilled to the urban skilled. Food ehergy sources which become
more significént_aré meat, other cereal products, fats and oils,
and milk p;oducts. In the urban_skilled 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 farm workers.féllﬁwéd by.fish, 22.5%'and corn, 8.5%.
Among farm—owﬁing honsepold§4 rice' accounts for 45.2%, fish,
22.5%..corn 7;2%, ana meat. 5.4%. Cornﬁis'no longer an important
protein source for urban hmﬁéeholds;: a1th0uEh rice Coﬁtinues_to
be the domingnt éource; The share of rice decreases ffom 37.0%
to  29.6% across the urbah skill categofies; the share of fish
- also decreases from‘24;5% to 21.8%, while that of meat increases

from 10.6% to 15.4%.

An examinatibn of.per 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 bv farm oﬁners, then decreases to
278 g/day for urban unsksilled houéeholds. '.'Urbaq. skilled_
hduseholds consume the least'rice, at 239 g/day per‘capita. An
even more marked decrease in per capita consumption:of cofn 'aﬁd
starrchy roots ié noticeable; while per capita congumption of
other. ceréal products (mostly wheat—baéed) rises steadily from
lower to higher earniﬁq_ occhnationél groups. ‘Per capita
consumption of all other commodities incréasea AcCross the
occupationdl. sbectrum, 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 ufban skilled and semi—skilled; This reflects dietary

-diversification towards more expensive protein sources like meat,



Tablqls, Mean one-day.per capita consusption (g) of comsodities by occupational

group. by urbanization, Philippines 1978 and 1982, pooled.

URBAN RURAL
All Professional  Semi  Unskilled  All Fara
COMMODITY Technical, skilled No Fara Owners  Workers,
Enterpre- Occupation Small and
_ neural, Hired
Fishermen
Rice 262 239 265 i A7 330 319
Corn 15 8 . 17 13 47 47 al
Rice and corn
products 10 i 9 12 -7 9 5
Other ceraal : '
products 35 42 34 EL 12 13 10
Starchy roots
“and tubers 20 20 19 2 50 64 48
Sugars and 3k 43 34 M 20 22 18
. syrup
Fats and oils 27 33 pel 26 12 12 1
Fish 114 118 13 122 104 106 102
Meat 48 B7 41 47 18 20 13
Poultry 13 2U 1 i 7 8 b
Eggs 14 ya| 13 13 & 1 4
Milk and milk ‘
products 60 87 33 48 28 30 17
Dried beans, ' '
nuts and
seeds 10 13 9 10 9 10 l
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 918 933 896 95t 8358
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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 accouﬁts.for the largest share of fhe_food.budget, at 27.7%,
followed by fish; 20.7%. Iﬁ the urhban 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 accounfed 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 foodgs aﬁd their approximate price‘per 1,000
nutrient units, In 1978,‘—corn (milled corn, ' without corn
products)'was the cheapést among the energy foods, ‘at P1.66/kg.,
followed by starchy roots and tubers, at Pl1.87/kg. and rice, at
P2.11/kg. In 1982, corn was still the cheapest at P2.86/kg., but
fice beéame cheaper.(PS.LS/kg.) than starchy roots and tubers
(P3.96}kg). Fats_and oils, rice and corn proddcts, and other
"cereal proéducts were the more expensive energy foods, Cost per
nutrient wunit, however, dépends not only on the cost of the
food item, but also on its nutrient content. Corn, rice, and
tfats emerge as the cheapest sources aof enefgy per nutrient unit
at P0.467/1,000 kilocalories, and P0.61/1,000 kilocalories, and
P0.93/1,000 kilocalories, respectively, in 1978 ﬁrices. In 1982,

the same rankings were maintained, althouﬁh absolute prices



Table 9. Percentage of food peso value among cosmaditizs by socupational group by

urbanization, Philippines 1978 and 197%, ponlsd.
URBAN ' ~ RURAL
Al Professional  Semi  Unskilled  All Farp . -
COMMDDITY Technical, skilled No Fars Owners  Workeis,
Enterpre- Dccupation Small and
neural, ' Hired
Fishermen
Rice 13.7 12,0 - 169 16.8 21.7 26.7 30.%
Larn. 0.7 0.4 0.8 0.7 3.4 2.8 39
Rite and carn
prudutts 1.2 1.0 1.3 1.3 0.9 1.2 - 0.2
Other cereal
products k.5 6.9 6B 3.9 3.3 N 1.3
Gtarchy roots .
and tubers 0.9 1.0 0.9 0.9 L& 7 1.8
Sugars and
syrups 3.9 39 3.9 4.6 3.2 3.3 3.0
Fats & Oils 3.7 4.0 i 4.5 2.7 2.9 2.8
Fish 18,1 16.5 18,5 19.5 20.7 20,2 22.0
Heat 121 15.6 12,1 12.6 £.9 7.3 3.3
Poultry 3.8 4.8 3.4 2.6 2.3 2.9 2.2
Egns ‘ 1.6 4,4 3.4 3.4 2.7 2.6 2,0
Milk and milk _ ,
products 9.3 0.2 9.6 7.8 3.0 5.7 KN |
Dried beans, _
nuts & seeds 1.6 1.6 1.3 1.9 {.8 1.7 1.9
Vagatak .e; 7.3 6.9 1.7 115 3.0 9.1 4.3
Fruits 5.3 6.0 3.0 3.0 4,7 1.1 3.9
Miscellaneoss 5.2 50 3.2 2.0 4.4 4.1 4.3

Ty T L P L L PO PR PRSP S L TP S L P - -



- Table 10, Average'Price Per Kilogram and Price Per Nutrient Unit,
1978 and 1982,

o : Price / Kg. Energy Protein
COMMODITY 1978 1982 . : :

Price/100 grass Price/100 Keal Price/100 graams

‘ 1978 1982 1876 . 1982

‘Rice 2,11 318 0.61 6.92 2.80 4,31

Corn . 1.66 2.86 0,46 0.76 2,10 .
Rice and corn ' :

products 6.61 10.20 3,78 397 - 11.83 23.80

Other cereal ' _ -
products 6.18 15.60 1.85 2.84 7.21 10.03

Starchy roots
and tubers’ 1,87 3.96 1.73 - 3.% 17.30 33.26
Sugars -and o -
syrups o 2.83 7.81 114 2.12 - 144,17 0 339.56
Fats & Oils 6.29 8.23 0.93 1.03 46,48 28.80
Fish 3.7 10.06 8.51 17.49 3,34 10.08
Heat 12,48 16.61 3. 16 £.R0 13.02 -~ 15.60
Poultry : 12.12 . 16.21 9.43 14.74 12,12 14.74
Egos 9.98 14,49 1.26 10,03 9.98 13.04
Nilk and =ilk o -
products 1.9% 27,92 10,10 45,30 26,27 111,68
Dried beans, o "
nuts & seed 527 9.92 2.11 4.31 3.83 6.61
“Vegetables 2.16 4.14 8.24 16,31 13,66 28.33
Fruits 2,02 3.36 5.12 8,57 42,02 B85.68
Miscellaneous ~ 10,35 17.74 16.72 1.5 72,45  189.23
1
Price/1000 nutrient units = Price/Kq

Nutrient Unit/g



increased over the five-vear interval.

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

tubers.

Integrating the results from the above tables, we note the

following: 1) the differences in consumption patterns across
incbme groups, with higher income groups consuming higher
quantities per capita of most foods; and 2) the predominance of

thé 'consumption of cheaper célopie and protein sourcés by the
lower income groups. This suggests that pricevsubsidies aimed at
fogds 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 alregdy 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 Regioﬁal Consumntion Differences

Aside from rural-urban counsumption differences, significaﬁt
regional variation in consumption also exists. This is to be
expected in .an 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. 8She points out that rice.consumption is low in
Visayas and Mindanab,.where a Smaller‘aréé is plahted to rice,
than in Luzon. On the other hand, corn consumption is_higheqt
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 in regions 'of Mindanao. Bennagen concludes tﬁa1
whéfe rice cohsumption‘is high, consumption of the less preferred
staples 1is insignificant, as in Luzon. Wﬁere rice consumption is
low, consﬁmption' of corn and root crops is high, a pattern

observed in Visavas and Mindanao.

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

Visavas and Mindanao. As a whole, per capita consumption of
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Table (1. Mpan one-day per capita consumphbion (g) af commodities
' ' by island croup, Fhilippines 1978 and 1982, pooled.

WMMDD11V PHTLI PTNFB LH[UN VTQAYAQ NINDANAD

CEmY 31 EEL e

LA . , <3
v n o] o ‘ & : a4 - (12
£

Face and oorn

proodus s
0% hie =
pradur ts ey 26 12 10
Starchy roots ' ‘ : :

ant tubers 40 . a6 3 ‘ £7

Bugars and :
GY VUG 1 ' 29 16 15
Fabte & Dile e 18 : 8 - 10
F i sl ] 108 loE a2 108
- Meat ' pede] ‘ o 16 BT
Foultry =) 11 7 &
Engs g i1 & £
Milk and milk '

products 43 bk 27 25
Dried heans, _

Jiuts & seed e 10 (&) €
Vegetables 138 157 108 117
Fruite : ' 103 167 103 87
Miscellananus ' =7 : 20 3 34

8 | 8




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

Luzon than in the other two regions.

Regional Consumnfion diffefences are among the reasons for
the varving Dercentéges of households reporting zero consumption
of various commodities (Tabie 12). Regional taste differences,
seasonalitv, or regionai differencés in availability, among
others, may be reasons for nonconsumption of certain commodities.
vAnothef, of course, 1is that lower-income hauseholds will not be
able to afford consumption of some-commoditiesj at .prevailing
prices. Some of the consumers in the sample, therefore; may be
marginal consumers 'whése-consumption cannot be p;edicfed ﬁith
certainty. .This, is the rationale behind the use of a limited

dependent variable model in the analysis.

_Aside from . consﬁmptioh differences, there‘ are also
régioﬁai food price differences, as presented in 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 thesg
regional. 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 consuaption
by island group, Philippines 1978 and 1982 pooled.

Philippines Luzon Visavas Mindanao’
cammopITY 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 0.4 9 12,7
Corn ' “4861 85.6 . 3258 95.7 1042 87.6 561 76.6
Rice and corn ‘ _

products 4676 82.3 2720 79,9 1319 85.5 . 637 87.0
Other cereal ' _ _

products 2627  46.3 1228 3.1 926 B0.1 473 £4.6
Starchy roots ' '

and tubers 4162 73.3 2397 70.4 1233 80.0 932 12,7
Sugars and _ _ o
" gyrups 1326 23.3 448 o 13,2 596 3|7 - 282 38.5
Fats & Dils 1083 19.1 382 11,2 924 34.0 119 24.5
Fish _ 72 4.8 161 4.7 74 4.8 37 3.1
Neat g 65.4 1977 58.0 1213 .7 327 72,0
Poultry 5082 89.3 2981 87.5 1422 92.2 679 92.8
Eggs 3732 £5.7 202 99.3 1173 76.1 338 73.5
Milk and milk '

products 3087 54.3 1551 45.3 1046 £7.8 490 k6.9
Dried beans, ' _

nuts & seed 313 61.8 2012 59.1 1043 61,6 458 £2.6
Vegetableg 345 6.1 120 3.9 147 9.9 78 10,7
Fruits ' 2479 43.6 1312 38.5 799 51.8 368 50.3
Hiscellaneous = 38 0.7 18 S R 19 1,2 1 0.1
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Table 13. Average prices paid for food commodities, by 151and
group, pooled 1978 and 1982 data. .

.—-—-—-.—_.—_.—_--———__.___............._......................._____.........-.._—_—_.—____—---....m-..—_...__.—__............——__...........__

Price per P1149ram (R/kg.)

Rice : 2.62 266 - 2.8C
Corn ‘ o 2. 79 3.u1 : Z2.05
Rice and corn ' - B8.96 N 7. 7.97
products ' :
Other cereal _ L ‘ _ :
praducts 11,27 ' L1O.65 12.63
Starchy roots ) _ _ _ :
and tubers 3.10 - 2.66 3.13
Sugars and _ : .
SYTrups | - 5.28 ' 5.2 H5.24
" Fats % Dils . 7.28 7,14 ' =T
Fish - B8.28 6.66 . 8.:21
Meat I 14,52 _ 3.%99 : 13,96
Poultry 13.78 h 14,21 13,92
‘Eggs T : 12.50 - 11.78 1.7
‘Milk and milk S _ ' '
- products 17.57- . 18.40 19.36
Dried heans, :
nuts & seed - . 7.9 7.3z B.36
Vegetables 3.03 - 3.28 : 3.80
Fruits 3.08 - ' 2.07 1.71

Miscellaneous 16.92 3. 04 8.58
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The final grouping by island group and occupational
category is presented 1in Table 14. As mentioned earlier, we
have thed 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 probabilitv of
-nonconsumption of certain food commoditieé, the tobit estimation
hethod for the treatment.of limited dependent variables ﬁill be
used., The tobit estimation procedure 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, althoﬁgh the previously diséussed
aemand systems are linear .in parameters, the lack of a
computationally tracfable multiyariate tobit eétimator'means that
the adding up and symmetry reétrictions derived from. 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:

G.1) g, = a; * Biln m

1

Year, + u

1n p, ¥ ) ©,,0CC, + ) o t .

+
£ Y13 L L%



Tabie 4, Frequeocy and percentage of households, by vectupationai
groun, island and urbanization, Philiopines 1978 and 1982, pooled.

URBAR RURAL
ISLAFD GROUP Number of Profegsionai ----Semi- -------- . Uns;;iied. _ ---;arm -------—--—-;;;; --------
tiousehn id - and fkilfed = skiiled ¢ No fwners 4 Workers }
oo % b p w3 k. 3 No. %
Philipoines Cosem0 M9 B3 9% ted a5 80 919 308 18 303
Lazon 34006 o | .3 .707 0.9 1ib | ¢, 6 1014 9.9 1041 30.6
Visaves 15 % 64 166 0.8 9% 62 563 385 620 40.2

Kindanao 132 56 [ 60 8.2 i1 5.6 343 4.9 132 31,7

i Including urben large farm owners and managers.

2 Including rural smail farm owners and managers

3 Including fars workers and ssall and hired fishermen
& Iecluding rural skiiled and semi-skilled

§ Including rural unskilled
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th
where q 18 physical consumption of the 1 good, per
1
adult equivalent unit (AEU), per month
m 1s real food expenditure per month per adult
f 12
egquivalent unat
th
P 1s the price of the 1 good
b th
oCC 15 the K occupational dummy variable
k
Year = 1 1f the survev period 1s 1982, O for 1978
t
and U 1s the random error term
t

Quantities are those of the sixteen commodities described 1in
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

milk products dried beans nuts and seeds vegetables, fruits
and miscellaneous products, all expressed 1n grams per number of
13

adult egquivalent units (AEUs) 1n each household

Prices for consuming households were computed by dividing
the expenditure on the i1tem by the quantity consumed Prices for
nonconsuming households were imputed using the average price 1in
each region depending on whether the household was rural or
urban (e g , Western Visayas, rural or Western Visayvas urban)
Adeguate price varilation exists due to both regional price

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

n w

1ndex P = I P1 1 where the w are expenditure
1=1 1

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

prices 1s readilv tested bv restricting ZY = 0
1]

}our occupational dummv varilables are used URBL = 1 1f
the main 1ncome earner 1s an urban protessional technical or
skilled worker or an urban large farm owner, zero otherwise,
URB2 = 1 1t the main 1ncome earner 1s an urban semi-skilled
worker or an urban small farm owner RUR1 =1 1f the main
1ncome earner 1s a rural farm owne~ or large fisherman and
RUR2 =1 1f the main 1income earner 1s a rural farm laborer or
small fisherman If the househgld does not fall into any of the
above categories, 1 € , the household s main 1ncome earner 18 an
urban unskilled worker or has no occupation, then al? the dummies

equal zero This last categorv 1s the residual category

kFach set of equations was estimated separatelv for each

1sland group and price elasticities computed separateiv
5 2 omplete Expenditure Svystem

The 1i1mplicit assumption 1nvolved 1n estimating a separate
food subsystem 1s that the utilitvy function 1s separable into

food and nonfood components The estimation ot the parameters 1in
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the previous section was based on that assumption; another
practical cqnsideration is _the fact that income is severely
understated in the FNRI surveys.. Moreover, the L978 and 1982
FNRI survey do not have data on nonfood expénditures. ih order
to estimate a complete expenditure svstem we used data from the
Family Income and Expenditure Survey (FIES) from the .National

Census and Statistics Otfice (NCS0).
.9.2.1 The Family Income and Expenditure Surveys

The Family Income aﬁd Expenditure Survevs (FIES) were
‘conducted by the National Census and Statistics Office (NCSO),
formerly known as the Bufeau of Census and Stdtistics (BCS) in
1957, 1961, 1971, and 1975. The 1975 FIES consisted of two
surveys: (1) the 1975 Integrated Census of the Population and its
Economic Activities, Phase II' (IC-PEA I1); and (2) 1975 Family
Expenditure Survey (FES). | . -

The FIES are the most commonly used source of natibnwide

income and expenditure data, being the most comprehensive, with a

reasonable sample size and sampling design, and having been

conducted .fairly‘ regularly. Howevér, because of a number of
weaknesses, which we shall point out below, +the guality of 'the
data, especialiy the income data, is subject to question. It is

important to note these weaknesses and to account_fbr them in the
- | , 14
choice of a functional form for estimation purposes. '
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Limitations of the FIES hata

Thé FLIES use iﬁterview and recall methods +to collect data.
The data\ are therefore'_Sﬁbiect to recall lapse due to the
‘dafference between  the period covered in the survey (the
irefefence neriod) .ﬁnd the time of répérting.. Due to _recall

lapse, income and expenditure tend to be underestimated, though

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

supplementarv questions,

Methoddlogical. differences also make . comparability across

SUrVa:ys. Z2itfyrcult. - The two main reasons for lack of
comparability are: (1)  different time lags | and,
consequentlv, " varving degraed of recall . lapses and

uhderestimation of iqcome and expenditufes: and (2) changes in
definifions, .information;. and area éroubing over. time. .With
reéard the first reason;. the refefence‘ﬁeriod for the 1961 FIES
was caiendar‘ vear 1961,‘ although the survey Was.'conducted 'iﬁ
April 1962, ; The 1965 FIES was conducted in ‘May 1966, with
calendar yeaf l965 as reference period. The.197l FIES, conducted
in May 1971, covered the twelve months from May I, 1970 to April
30, 1971i. Findlly, the income part of the 1975 FIES was
condﬁcted in. Decémber 1975'ahd the-exbenditure'part in Mafﬁh

1976. The recall lapse and resultant'_underestimation would,
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therefore, varv from survey to survev.

Apart trom the addition of socio—economic variables . in
subsequent FIES (as weli as the dropping of +the industriAl
affiliation wvariable in the 1975 FIES). some definitions and
area groupings have changed over time. The definition of wurban
areas changed in the various FIES, with the major changes being
inclusion of 'Deripherél urbanized areas around urban center
starting 1in ‘the 197f FIES. The regional groupings of the
Drévinces have also changed. Since this study does not use the
urbén—rural' grouping but the regional cell incomes, and since
ﬁrice deflators are not ﬁvailable 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 .most 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 from 1961 to 1971, FIES data are lower
than national . family income estimates by a constant margin of

ibout 30%; +the discrepancy increased to 47% in 1975,  Personal



Table 15 Comparison of National Acounts and FIES Estimates
of Family Income and Expenditure, 1957-75

1957 1961 1963 1 1975

———— ——— —— — —— g —
- —— S o S e Y ot S ——— i e i T ————————————

WA personal income/a (F aillion) _ g.211 12,090 18,597 34,790 7b,237/b
WA personal consumption/a

{P aillion) 8,368 11,430, 17,46B 30,779 b7,b48/b
No. of families (1000} o 3966 4,827 5,132 A347  b,BbO
NA personal income/family (P) ‘ - . 2,070 7,754 3624 5,481 1,116
NA personal consunption/

family (P} . g 2,110 2,582 3,408 - 4,847 9,86l
NA personal consumption/fanily .
{in constant 1965 P/t) - . 2,929 3,269 3,404 3,030 3,372
FIES average family incosetiP)/d 1,468 1,803 2,538 3,736 5,B40
FIES average family ‘ .
" expenditure (P) /e : ‘ 1,359 1,845 2,903 4,54 6,940
FlﬁS average family expenditure :

{lin constant 1945 P) 1,886 2,335 2,903 2,854 2,31
Ratio of FIES to Na incose/ family 0.70  0.65 070 068 0.53

Ratio of FIES to Na expenditure/ _ _ :
family . 0.64 0.71 0.85 0.94 0.70

/3 The National Accounts estimates of Personal Incoae ara_thuse reported in
Berry (1975) for the years 1957-71. '

/b The 1975 figure for NA Personal Income (Consusption) it from Mangahas
et al. (1977) adjusted by the ratio of the Berry to Mangahas et al.
estimate of 1971 NA Fersonal Income (Consumption). This allows for the
different methodologies used by the two authors, and gives a consistent
series for 1957-75, '

{c Used [Pl { 1945=100 ) to convert the data into consistent terms,

/4 As reported in the various FIESs.

le Computed from the FIES expenditure distribution data.

73
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Table 16. Average Saving Ratio. by income class, Philippines.
1961, 19865, 1971 and 1975.

-

Family Income Group | 1961 1965 1971 1975

TOTAL | | 008 (.132)  ¢.199)  (.154)

Under P1000 (.635)  (1.665) (2.460) (3.821)

- P1000 to P1999 (.139)  (.446)  (.821)  (1.334)
P2000 to P2999 - 013 (.182)  (.437)  (.733)

P3000 to P3999 | .144 (.091)  (.250)  (.531)
P4000 to P4999 126 010 (.164)  (.302)
P5000 to P5999 (138 001 (.121)  (.251)
P6000 to P7999 .105 107 (.077)  (.152)
P8000 to P9999 211 145 (.022)  (.041)
P10,000 and over . 435 . 262 .238 . 227

Note: Negative values are in parentheses.

Source of basic_dataé Family Income and Expenditure Surveys, NCSC
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consumption expenditure per family from the FILCS data 1s also
lower than the natironal accounts estimates by a margin of 15%
to J30% but this 1s a smailer degree of understatement compared
to the familiv 1ncome estimates lTable 16 1ndicates that there
was aggregate dissaving in 1961 and 1965 1f we are to Dbelieve
the 1ncome and expenditure figures However this does not
appear pDlausible 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 1f
households were reciplents of net transfers from abroad

dissaving for the entire number ot families 1s hardly believable

It 15 possible that the extent of 1ncome understatement has
worsened over taime note that seven out of 12 i1ncome groups had
positive savings ratios in 1961 this decreased to only one out

of twelve groups reporting positive savings in 1971

In general expenditure data were more systematically
collected than i1ncome data First +the definitions and questions
for the expenditure section remained virtually identical for all
FIES Second, there was more probing 1in the expenditure
question and i1nformation was sought on a very detailed listing
of expenditures For the food beverage and tobacco component
which accounts for the major expenditure share +the reference
peri1od was one week before the survey thus the recall lapse 1s

l1kely to be minimal
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The nresent étudv uses exnmenditure rather than income as
an explanatorv variable due to the greater degree of reliabilitv
of the expenditure data. Also, foilowing World Bank (1980:104),

family consumption expenditure mav be a better measure of '"levels

of 1living" than family incbme because it is (1) directly
related to consumption; (2) constitutes a life c&cle measure df.
welfare,. (B)Sreflects permanent income rather than transitory
jnfluences, and (4) .avoids the question of sévings, dissavings

being .irrelevant so long as the households have the expectation
to pay the leoan. Thus, the demand svstem e?timated in a
subsequent section is only an éxpenditure system and does not

model savings behavior,
5.2.2 Data Definitions

We were not able to acguire 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.thé;earlier three surveys, and
thirteen regions (including the National Capital Region) in the
1975 survey. These data therefore represent cell means. Since
the income classes are‘ arbifrary 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 househélds per cell as a weighting variable in the

regressions.

The expenditure categories were aggregated into five groups
for the purvoses 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,
which includes personal and - medical care, recreation,
household . operations (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 aqd a regional price .differential
index were obtained .from unpublished computations by the
National Accounts Staff 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 .
~ Wi

ji=1 %

, - or Stone’s index.

5.3 Empirical Specification

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

flexible funétionél forms with guantities as dependent variables
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Table 17. Regional prices and regional price differential index {RPDI),
1975, Metro Manila = 100.0

13 srErpzzzzEss manzz P z : [15—2+ SoE===igs

Region = - : - Food ‘Shelter Clothing - Fuel, Light Miscellaneous
' : & Nater
Prices  RPDI Prices RPDI Prices RPD1 Prices RPDI Prices RPDI

1 Hores 4,93 78.5 76,45 139.2 12,84 T7h.2 9.43  186.3 92,23 §7.3
| : "
11 Cagayan . 4,68 4.1 33.58 41,1 12,47 740 10,25 202.9 9.9

111 C.luzon 492 78.0 4553 829 1284 752 .9 1523 BB.S3 551
‘WS Tagaleg A0 A5 ShAe 2 1282 Thd %86 195.2 1S3 bk
Vv Bicol A2 b6 498 910 12,35 753 10.58 2087 7505 4b.b
W W Visavas 427 617 3888 1072 1302 713 207 1800 B 512
VII L. Visayas A3 685 3000 ALY (.06 5.6 BT 17 12528 77.8
CVINE Vieass AL 7.9 A9 B 1300 770 1050 2284 85,27 53
IX W, Mindanan '4.4g 00 W83 TLL 1539 93 IL60 200 TS0 Abb
W Mndanao .25 LS 8RS8 BLb IR 7R85 2002 2buh 432
X1 6. Mindanao  A50 777 9.8 90.8 1276 757  9.63 1906  6B.60 426

Y11 C. Minoanan - 4,39 6%.h 82,25 .9 12,00 1.3 1500 2008 ¥3.78  58.2

}111 NCR 6.31  106.0 54,92 100.0 16,80 1u5.0 5.05  100.0 161,00 100.0
LI 1.8 800 877 1T 109.ﬁf 68,2

PHILIPRINES §,85 76.9 .28 - 9%

— [y T
£= L SesmTEmTEEmamsLE =

"Basic Data Source: National Accounts Statf, NEDA (1987),



cannot be estimated wusing this data

expenditure shares are easily computed,

79

set However, since

the translog functional

form was used Two basic variants of the +translog demand

function were used

= 2
(52) S = a +b ,logm+ b ,(log m)™ +
2
+ § t  +
19°; hzl € h REGh tu
and
n
(5 3) S = a_ + b_.logm + C._log P
1 1 11778 121 17798 4,
X P
where S1 = ~H—l—i—— or the expendat
121 XlPl
m = real expenditure defined
expenditure divided by the v
- P
where P = 71 W P
1=1 11
PJ = price of commodity 1
t = time
REGh = dummy variable for region

Luzon and REG2 =1 for Vi

log = natural logarithm and

u = error tern

2
o+
St T hZi epREGy + u
ure share of commodity 1
as average family
rice 1i1ndex, or ¥
P

where REG1 = 1 for

sayas, and 0 otherwise
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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 iﬁposed‘(and cannot be tested) by dropping

Qﬁe . eguation, while symmetry was imposed écnoss equations by
restrictihg’j Cij = Cji' The hdmogeneity restr?ction was. also
imposed. Both constrained and uncqnstrained estimates were
obtaihed. |

_The estimation procedure used was Zellner’s: (1963) seemingly
unrelatéd regressions (SUR) procedure. The eqguation \ for
miscellaneous -items was dropped to avoid singularity_ of +the
variance-covariance matrix. As menfiéned aﬁove, the nUmber of.
households in. each incdme group was used as the weighting

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

ESTIMATION RESULTS

Following 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 estimatlon 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),/(n,=-k.)
s T § . _
y
J

(6.1) Fni—ki,nj—kJ - (Sum of Squared Re;idualsj}7(nj“k

where i and i are indices for different 'regressions

corresponding to dlfferent island groups; ny and nj are

the  sample sizes of the ith and jth 1sland gProup,

respectively; and ki and ki are the number of parameters

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

island groups, Qki'= kj.

Computed ¥ statistics and critical values at .o = 0.05 are
shown in Table 18. The results show that variances are not equal

il
across island groups, Jjustifylng separate regressions. -However,

the lnequalilty of error variances between groups (palrwise tests)



Table th. Tests for emualitv of variance between isiand groups.

- W4 -..2 _ 2 a*/ L2 _ 2 cx/ 2.2 d*/ 2 2 e
Commodi ty B %oz Cprrn o'%is™puir . Hoimin Opurt  PoiCrLuz Ovis o:OMIN=0VIS—/
Rice b, il 1.22 : 0.712 i1
Corn : o 0,12 1.7% 1.28 6.13 1.32
Rice & Corn Prodacts 1,01 o 1.19 1.44 1.68
Other Cereal Froducts i.1] 0.07 .62 1,27 0.71
Starchy Koots & Tubers 1.16 0.34 f.68 .89 - 1.98
Sugars & Syrues 1.04 .14 0.49 _ 0.92 0.43
rats & Gils i.36 §.30 1] 4.52 1.02
Fisth §.97 1.09 0.77 0.89 : 0.71
Heat : 1.2% 0.57 0.68 .12 1.19
Pouitry 1.19 0,72 0.9 : 1.67 .55
Eggs : S o 6.715 - 0.78 I.4§ 1.83
Dairy TG 0.46 0.38 .80 .82
fried Beans, ¥uts & seeqs Fold 0,76 . 0.63 1.5 0.4
egetabies 1.6 0.59 1.06 1.7 1.74
Friits ~ P02 1.0i 0.76 .02 5.76
Hiscellaneous ' .08 1.G6 0.56 .31 : b, 27

. PE=z=TEISEIT -c= B ] : = =z== 4 - = TIZITTZSTSSSSISSSIESIESIsZEssSszsssss mz=z
a* Critical® at ,03= 1.07 '

b* Critical F at .05= i.03

c* Critical F at .05= 1,00

d* Critical F at ,05= 1. #

- et (Critical F at .05

z8



‘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 Philippine;regression are not
significantly different, unlike those of Visayas and Mindanao
.vis-a~vis the entire-Philippines. ~This indicafes that Visayas
and Mindanao rice consumption-patterns may be different from the
"averaée” Philippine pattern which closely follows that of Luzon.
The same divergence of Visayas and Mindanao.errOr variances from
the peoled regression variance is also evident fer' eorn. This-
sﬁpports_ our hypothesis of. regionel variations in cereal
consumption patterns.’ In contrast, Luzon censumption patterns
seem to differ from.the Philippine trend.for such commodities as
other cereal products, sterchy roote and tubers, fats_and oils,
meat, poultry, eggs, daliry,.and legumes. Given the resi ' - - °
 Table 18, we proceeéd to estimate equatien'(5.l) separatel

~each island group.

6.1.1 Tobit Estimation Results
Maximum likelihood tobit estimates for the three islar
“groups and for the pooled Philippine data are shewn in Tab:

0 22.

The results show a considerable degree of
'responeiveness, especially for the Luzon regreSsions_(TabI
All except one of the coeffidients'with respeot to the cwr

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



Chi-squared 1df at 0.05 significance is 3,84,
Homogeneity assumption (null hypothesis) accepted.

Tabie 19, Tobit results for Luzon, pooiea 1978 and 1982 data.
======ﬂ=====================-=====::==:===========:::‘—':==============.‘=:===================
LNDEPERDENT i 02 03 04 _ 03

VARIABLES Rice Corn fice & Corn Other Cereal Starchv Roots
Products Products and Tubers
at
Intercept 13073,00 ~1176.14 =415,00 -2, 64 -21108.00
Prices .
Rice S2306,20 **  -H. U .74 24,77 -1185.70
Corn , -1386,70 ** 1473, 40 220,44 Bu. 3l 1865, 00¢*
. Rice & Corn Prodts 1141.90 **  -545.10 -2831.40%*  -153. 20 % 66,62
~Other Cereal Prodts- PL37.10 **  -i30.48 131,44 Co=ldih0u ke 163,94
Btarchy Roots & Tubers <7141 -218,65 TG0, 41%* 386,29 %% 6192, 640e %
Sugars & Syrups -682.22 ** 274,39 170, 18*%* 236,97 ** 116,30
Pats and Oils 126.54 C-817.25 -46,71 97.49 82.61
Figh -129.123 -452.52 158.19 245,17 2% 870,20
Meat - T46.61 .5 -B822.11 =370, 83% % -7.94 -418.33
Poultry -144,47 -1360.00 16,08 46,95 ~-339.95
Eggs 1612,10*  -1084.60 =143,01 -297.60* 245,66
Dairy 159,43 -194.348 -40.,31 82.084 977,61
Dried Beans, Nuts, :
and Seeds 140,53 ~504.78 -171.33 -21,52. 646,72
Vegetabies -541,97 ** 275,86 273,67 198,09** 164.59
Fruits ) M. -105,95 -89,48 138,85, , 542,84
Niscellaneous -281.84 **  -182.53 238, 08% * 272,88 %% -780.2F
Food Expenditure 5711,90 % =1209,90 054, L2x % 626,56 4 4 3350. 60,
URB 1 -066.42 ** 231,24 . 11,96 275,34 * 730.01
URB 2 275,11 187,22 ~152.64 -58,17 Jl6,83
RUR 1 1364.90 ** 350,90 -210.68 =IBT. 0% * 837.91
RUR 2 1622,10 **  -538.03 -352.87 -211.58* -966.03
YBAR 160740 4 403,22 . 167,18 124,63 276,05
BIGMA 694,20 %% [2647.00 ** 30[5,70x* 1584.50%%  139B4,08 *
3lopes=0 b+ 11001, 90 118,48 873,57 1205.60° - 945,62
Homogeneity c+ 1.99 0.15 0.51 1.40 0.68
=======2==========:===========:'—'::======'.-‘"-‘.=========2===========:=========================
a4 ** indicates significance at alpha= 0.01, critical t is-1.82
* indicates significance at alpha=0,03, critical t is 2.07
b+ AllL equations found significant at alpha=z 0.01, chi-squared 22df is 40.3.
All equations found significant at alpha= 0.05, chi-squared 22df is 33.9.
¢+ Likelihood ratio.test. Chi-squared {df at 0.01 significance is 6.63,
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Table 19. Tobit resuits for-Luzon.'pooled 1978 and 1982 deta. (cont'd)

a4+ ** indicates significance at alphas 0.01, critical t is 2.82
* indicates significance at alpha=0,05, critical t is 2.07

================.—.===============-.'==:===_===.-.====:::=======:=====:====:==============:====:
INDEPBNDENT 06 07 T 09 0to
- VARIABLES Sugars & Fats & Figh Keat Poultry
' fyrups 0ile
a4+ :
Intercept -3373.30 -1561.20  -11167,00 - -5042.10 1095.60
Prices \ .
Rice 87.60 195.16%  -680.53**  493.7] 300,97
Corn 154,30 7012 112.58 227,67 T4k, 24
Rice & Corn Prodts -145,90 * -33,00 -229.61 138,44 -116.80
Other Cereal Prodts 59,11 -193.39%*  -210.38 166,42 115.69
§tarchy Roots & Tubers . 95,13 119.70 501,82%*%  1160.90*  1389,70%*
Sugars & Syraps T =326,43 %% 151,02% 77.11 §39.6% 518,11
Fats and 0ils ~0.09 =992, Th ., 285, 43% 122,85 -50.06
Fish 238, 30% % W61.82%% ~1504.60%% 574,18 * 492,08
Heat 103,09 43,117 691.26%*  -2186,00¢ ~411.67
Poultry 83.58 <120.47 551.96% 61.61 -3114.90%*
Bggs -147,22 341,03 % 316,68 ~572.45 -1019.10
Dairy -1 44 92,42 104,61 219,83 - -154.48
‘Dried Beans, Nuts, '
and 8eeds 57,95 38.31 59,38 -396.08 *  -176.5)
Vegetables 116,97 [76.79%%  35],14*%  [105.40 **  821.07%*
Fruits 113.45*% 107.12 506.08%* 21.61 16,60
Niscellaneous 333,395 * 150,03**  234,16%* B05.69 ** 568,21 *
Food Brpenditare 1151, 40%* 729, 15%*  3878.00%*  1587.00 ** -4, 54
URD 1 152.01 -74,85 753,41 230,34 141.66
URB 2 -87.35 -93.38. . 308.50 -422.50 -405,29
RUR | -2i2. 1% -119,135 ~414,73 -95.28 -355.52
RUR 2 -206.94* -152. 14 563.84%*  -§l2.16** -782.75
YEAR -498, 10 * -99.17 -75.70 -1150.50 * -39.98
 §1GHMA 596,00 %  1703.80%*  3615.80%*  4502.40 %%  5302.50%%
8lopes=0 b+ 580,78 620,52 B24.03 855,10 672.57
Homogeneity c+ 1.80 1. 81 1.91 1,00 0.34
==============_ﬂ2===================2===='=====:========================‘.‘=====‘=============

b+ All equations found-significant at afph&: 0.01, chi-squared 22df is 40.3.
All equations found significant at alpha= 0,05, chi-squared 22df is 33.9.

¢+ Likelihood ratio test.

Chi-squared 1df at 0.05 significance is 3.04,
Homogemeity assumption (null hypothesis) accepted.

Chi-gquared ldf at 0.01 significance is 6.63,
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“Table 19,

x2 indicates significance at alpha= 0.0, cr
s indicates gignificance at alpha=0,05, cri

a4

All equations found significant at alpha= 0,
- Al euuatlons found significant at alpha= 0.
Likelihood ratio test, Chi-gquared {df at:W,
Chi-eqeared 1df at 0,05 significance is 3,84,
fiomogeneity assumption (mull hypothesis) acc

b+

et

itical t ie 2.82

tical t ig 2.07

01, chi-squared 22df is 40.3.
05, chi-gquared 22df is 33.9.
01 significence is 9.613,

epted,

Tobit resuite for Luzon, pooled 1978 and 1962 data. (cont'd)

. =s====================================_=_==================-======= SRR ESSSEETRLSEREIESSERIsRIISSSE
INDBPENDERT 011 011 13 Q14 Q15 016
VARIABLES Bggs Nairy Dried Beans Vegetables  FPruits Nisc.

Buts, Seeds ‘ '
as _
Intercept -5,06 312.00 -795,49  -21892.00  -18368.00 ~962.24
Prices ' | '
Rice 21.08 435.69 . 94,08 ~1736.504 % 842,19 539,21%
Corn -151.45 # 561.26 _ -80.08 ~585.534 %  868.4% 174,65
Rice & Corn Prodts -8.17 -24,59 90.13 218,04 ~735.60k -117.123%
Other Cereal Prodts 12.11 178,38 18.42 658. 11w+  =685,07 -32.12
tarchy Roots & Tubers 233,36 #« 689,60 xn TU9.46xs  ~326.51% 1949, 16 242,83
Sugars & Syrups 150,82 wwe 791,42 wa 19.47 84.79 175,82 131.34
Fots and 0ils 34,89 -31.32 “123. 77w % 500,70a% -100.25 12.27
Pish 310.55 %« 609.27x 151,13 632,57 %% 1126.20kw 26.06
- Neat 87,31 -=127,99 69.09 621,96 % 17,31 28,11
Poultry’ -152.96 5%  <1331.60% & 4,6] 483,60 248,02 ~356. 52«
Bere -1017,80 xa ~224.40 7.66 1489,90 % » ~1802,30 ~162.71
Dairy -59,47 ~2053.70% % -26,49 LY 3L 48 00
Dried Beans, Huts, ' '
and Jeeds -52.69 -390.72 “720.77%% 163,08 _ 55,81 -26.00
Vegetables 182,50 #%  672,17wx 406, 17x% 3341004  815.6% %  -204.98x "
Fruits 106,49 » 108,25 =108, 604 178.9% 507180k % 115.31
Mistellaneous 129,52 % 594, 13ax  B2.60xs  4359.90 %+  BI&.34 xx 379,854 4
Pood Erpenditure 520,76 an 1626.90ws  226.8lasw 611570  7630.20 wa 1045, [0 ks
URB 1 69,83 -13.175 133.78 ~576.31 1045,00 -102.37
URB 2 253.23 ** 576,74 -110,123 ~109.19 -513.120 ~47.08
HUR 1 141,19 -25.31 5,98 I 201,56  -1287.80 167.11
RUR 2 496,60 *w -1153.00%% -157.33 ~246.99 -629.96 -120.62
YRAR 94,07 938,14 =11.47 L 961,17 & 268.93 -0.78
SI6NA 1276.30 %+ 5900.80w« 1550.00&%  4186.10«  B129.00c . 2091.90x =
Slopes=0 b+ 043,80 446,75 234,90 171540 1707, 90 362.70
Homogeneity c+ [.01 1,20 0.98 1.95 1,30 1.99
=====a========zi:==='================-===================================s=================
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lasticities (lthe 1nsignificant own price term 1s that of
orn ) Except for corn and poultry the food expenditure
coefficients are signiticant However not all the occupational
dummies are significant RUR2 the occupational dummy for
agricultural laborers 1s negative and significant for five
equations (other cereal products sugars and syvrups meat eggs,
and dairy) but significantly positive for rice and fish The
dummy for farm owners RURLI 1s posirtivelv significant for rice
but negative for other cereal products sugars and svrups and
Eruits Finally the urban professional group dummvy 1s positive
for other cereal products and fish but negative for rice and
vegetables This 1ndicates 1ncome and occupational variations 1in

consumption patterns

In the Visayas regressions (Table 20 ) fifteen out of
s1xteen 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
slgnificant The URB2 (urban semi-skilled) variable 15

iltgnificantly negative for two commodities (tats and o1ils eggs),
he RUR1 (farm owners) positive for rice and negative for fats
and o1ils and RUR2 (agricultural labor) negative for fats and

>1ls meat, eggs and fruits



Tabre 20.

{cont'd)

==S.‘====s==========================================================================================:

INDEPBNDENT 011 012 013 014 015 010

-VARTABLRES . Eggs fairy ried Beans. Vegetabies  Fruits Misc,

‘ Nuts, Seeds
i+

Intercept 110.48 969.95 -477.10 -9679.40 -29195.00 -9932,30
Prices _ .

‘Rice - ~70.186 ~102.37 -322.99 -959,05 -430.33 552,62
Corn ~65.44 -220.17 -135.59 -426,02 =107.95  -1524.50
Rice & Corn Prodts 176,70 152.29 56,24 230.51 417,58 299,21
Other Cereal Prodts ~21:62 -62.14 Y] 591,68 -65.59 =17, 41

" §tarchy Roots & Tebers JLLT3 2% 739,91% % 166,43 252.02 955.95 826,20
Segars & Syrups §2.08 3196.55 127.47 58,04 31,35 84,49
-Fats and Dils ~13.34 396,41 175.62 -33.52 259,63 410,73
Figh 398.13 x = -1, 04 334.'49 * % 197, 1% % 1330,60% 144,717
Heat -218.23 &« -78.24 -10.69 304.73 167.08 =710, 70«

. Pouitry ~-180.42 ~252.10 478,90 % % 331,30 173,09 1055, Bux
Ezgs -849.75 %+ ~530.71 -170.63 -544.18 931.98 567.12
Dairy -91.44 =1803.60% % 57.206 126,26 435, %4 30,58
Dried Beans. Nuts

and §eeds -180. B4 %  -117,81 “T49. 73 %% =207.05 479,86  -156.49

Vegetabies 129, 6% % 405,72 91,80 =235, 50 711,58 230,37
Fruits -5.89 84,00 -44,69 k1,65 C=5086.00% % -238.47
KRiscelianeous 350,23 %% T30, 04%* 165,37 %« 206, ik 7T15.53%« -1088.00x

Food Exvenditure 602.50 %% 574,88 683,28 w % 4006, 10k 7554, Y0% % 2987, 10
Ukb 1 146,44 ~149,98 147,77 -21.31 -437, 04 141,23
URD 2 C=3k0.33 = ~383.95 -110,08 -260.73 ~-558, 70 -185.45
KR 1 279,49 -519,45 ©9.512 81,18 -162.45. 326,09
RUK 32 -45&.73_** -594,36 -132.4¢ -352.95 -1698.20  -139.25
YEAR -127.806 - 1847.30 332,946 -110.74 ©1100.00 305.01
STOHA 1233.20 % 4084, ]0% % 1368.40 %4 9250,60 %+ B7&4.20x% 3739,.60
§lopes=0 bt 315.56 221,78 [10.06 622,34 598,00 266.60
Homogeneity c+ 0.76 0.94 0.87 1.86 1,15 1.98

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

Tobit results for Visavas, vooled 1978 and 1982 data

a4 ** indicates significance at alpha=0.01, critical t is 2.82
: 1nd1cates sxgnltlcance at alphas 0. 05, critical t is 2.07,

' \ll equations tound significant at aluha- 0 03, chi- scuarod 12di is 33, 9.

¢+ Likelihood ratio test.

Chi-squared 1df at 0,05 signiticance is 3.84,
Homogeneity ascumption (mull hvoothesis) accepted.

Chi-ggquared [df at 0.0 siganiricance is 6.63
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table 20, - Tobit resuits for Visayas, pooled 1978 and 1982 data.

{
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--------------------------------------------------------------------------
EE - Cr NS s IS PR S SC oo CIEIC LI EIECC IS OSSO CITEEEICISREEEEEZEESTESEEEEZIZ

INDEPENDENT
VARIABLES

Qo

Sugars &
8yrups. -

08

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

i+t
‘Intercept

Prices
Rice
Corn
Rice & Corn Prodts
Other Cereal Prodts
gtarchy Roots & Tobers
Sugars & Syrups
Fats and 0Oils
Fish
Keat
“Poultry
Eggs
Dairy
Dried Beans, Nuts,

and Jeeds

Vegetables
Fruits
Niscellaneous

_ Food Bxpenditure
URD 1 :

URB 2
BUR 1
RUR 2
YEAR
S16KA

3loves=0 b+
Homogeneity ¢+

~1047,00

87.17
-194.79
263,18
-35.08
R L
~373.73* *
-141.82
409,.90% *
-18.32
-44.41
-393,82
117:10

~130.62
306, 6B% *
117
608,20 *=
1612, 20%
317,01

89. 36
;116.30
-153. 66
-047,27%
1853, 50% *

186,17
1,47

-5 0]
17,50
206,00 *
-219,97 %
49,52
=50.01
-613.85 % *
189,99 %
19,57

-52.17
bbb, 05 %
47,04

-132.51
114,79 %%
80,88 .
136,32 %
542,30 % %
82.72

-157.50
-520,20

=200.07 **

297,137

ETIRIEE

.
[ 54

=12071.,00

TR L

-306.01
-295.90
299,93
097,13 * %
89,43
15.51
-2559730 *
B36. 9
=378
193,00
1143.00 # =
-56.51
Th4,39 %%
637,72 **
284,31 *=*
4920,30 **
125,57

“T1.47
216,02
4157
-335.03

377270 %4

541,49
194

e e ol e Y L 8 e e e S R e e L A L L e L L e R AR e e o e e s A o e

S ar M indiCates.si!nificance.at alpnas0.01. critical t is 2.82
' indicates significance at aipha= 0.05. critical t is 2.07

b+ All equatiqu found significant at ainha= 0.0l, chi-squared 22df

0y 016
Meat Poultrv
=1837,90 =136.9%
191,09 <1103
1074k 193,31
169,24 -1064.73
=ifl,17 293,44
YR TERS 192,55
T4, 5y 74.30
372,57 -356.49
393,11 217,12
2470, 40% * -364.73
-640. 60 ~1760, 26 %
670,41 -805.86]
212,51 14,61
~623.82%  -124.85
962, 20% * 294,25
388,08 185,57
BO2,T9% * 604,42
743,31 -506,88
-196.00 -24.59
-494,68 293,09
-509.03 -136.56
-1100,90% -363.22
-185.51 -145.0)
260, 60%%  5779.70%
313,03 129,91
“'69 0025
is 40,3,

All equations found significant at aloha=z 0.05, chi-squared 224f is 33.9,

c+ Likelihood ratio test.

Chi-squared 1df at 0.05 significance is 3.84.

Homogeneity assumption (null hypothesis) accepted.

Chi-squared ldf at o.01 siennificance is 6.63.
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labie 20. Tobit results for fisayas, vooled 1978 and 1982 data.

(cont'd)
======‘-'===2:=:EEE====‘-'=======2'-'B:ﬂ====.'-=======?=========::::E:=======================_===‘-‘=====Bﬂ====‘-‘
INDEPENDENT 011 012 013 0L4 013 0lo
VARIABLES Begs Bairy Dried Beans Vegetables fruits Nisc
' Futs, Seeds
it .

Intercept -110.48 969,95 <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 -135.59 -426.02 C=107.95 -1524.50%
Rice & Corn Prodts 178, 10« 152.29 56.24 230,51 412,58 299,21
Other Cereal Prodts . =21.62 -62.24 4. 42 591,68 -65.59 -27.42
§tarchy Roots & Tubers 261,73 *%  739,91%%* 166.43 252.02 955,95 926,20 *
Sugars & Syrups 92,08 396.55 127. 47 58,84 - 31,35 84,49
Pats and Oile -23.,34 396.41 175,62 . ~-33.512 259.63 §10,73

“Fish 398,13 x = -2.04 334,49 % » 19720 1330.60% 164,77
Neat -218.23 » -76.24 -10.69 304.73 167.08 =710.70x
Poultry -180.42 -252. 10 ~478,90 %% 331,30 373.29 1055. 80«

- Begs -849,75 »%  -530.71. -170.83 -544.18 931.98 567.22
Dairv -91.44 -1803.60% 57.20 226.26 -435.74 30.58
Dried Beans, Nuts, . :

and Seeds -180, B -217.61 749,73 %% =207,05 479,86 =256.49
Vegetables 329,87k % 405,72 81,40 ~2354.50% % 711.58 . 230.37
Fruits _ -5.49 84,00 k4,09 41,65 ~5006,00%+ «238.47
Niscellaneous 358,23 % T37.02%% 165,37 wx 204, Lénx 715,53% -1088.00% %

Food Bxpenditure 602.50 =% 574,88 483,28 %« 4006, 10x + 7554, 90% % 2987, 10x

Giky 1 146, 64 -149.98 147,77 <1233 =437, 24 141,03

URB 2 -340.33 * -363,95 -210.68° -260.73 =958, 70 -185.45

ik 1 -279.49 =519.45 9.52 81.18 ~262,45 126.09

RUR 2 -454,713 =% -594,36 =131, 44 -352.95 -1698.20 -139.25

TBAR -127.86 1847,30 332.96 -110.74 1100,00 305,02

§16KA 1233.20 %+ 4084, 104+  1368.40 x%  3250.80 wx B744.20x« 3739.00k «

§lopes=0 b+ 325.56 222,78 110.06 622,34 598.00 266,60

Homogeneity c+ 0.76 0,94 0.87 1,15 1.98

a+ ¢ indicates signiticenmce at qlpha=0.01, critical t is 2.82
» indicates signiricance at alpha= 0.05, critical t is 2.07

b+ All equatioms found significant at alpha= 0,01, chi-squared 22df is 40.3.
ALl equations tound sigmificant at aipba= .05, chi-squared 22df is 33.9.

¢+ Likelihood ratio. test.

‘pi-geuaree ldf at 0.05 sigpiticance is 3,44,

Homogeneity assumption (nuii hvpothesis) accepted.

. ————— e L L T R L DL L L L L L

vhi-squared ldf at y.0i signnificance is 6.63.
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Ihe most disappeointing performance 1s shown by the Mindanao
regressions (Table 21) Ounlv 12 out of 16 own-price coefficients
and 10 out of 16 food expenditure coefticients are significant at
the Hk level while onlv 35 of +the c¢ross-nrice terms are
si1gnificant also at 5% With regard the occupational dummies
only the varlable tor agricultural laborers 1s significant and

negative for two commodities other cereal products and eggs

Finally Taple 22 <hows 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)

likewise 15 out ot 15 food expenditure coefficirents 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 fruaits For the rural occupational groups, the
farm owner dummy (RURLl) 1s significant and positive for rice but
negative for other cereal products sugars and svyvrups, fish eggs
and fruaits The RURZ2 (agricultural labor) dummpiv 1s likewise
positive for rice and fish and negative for rice and corn
products, other cereal products sugars and syvrups, fats and

o1ls, meat eggs dairy dried beans vegetables and fruits

Tests for significance of the overall regression (Ho 81 = 0
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Tanie 21, Tohit resuits for Hindanao, nooled 1976 and'1982 data.

------------------------------------------------------------
EEEE NS EEE TN RIS RN T rI A RSN ISR S RSN RN T L YRS CICEZRCIISSEECIIEER

. INDEPENDENT 01 02 0 4 )3

VARIABLES Rice Corn Rice & Corn Other Cereai Starchy Roots
‘ Products Products and Tubers

= W kR S P A e L e L e D A e S e A e Ve S e e

at
Intercept ‘ ~4882,70  -151i8.00 ~ -BB.22 - 1107.40 -9282.00
Prices T ' _
Rice -8106.90 **  6401,60 66,01 223,91 546,43
Corn : ~2765,40 895,00 297,41 -184,01 B874.39
Rice & Corn Prodts ~1640.50 ¥% 3357, 10% <1901, 00%%  -39,01 -379,61
Gther Cereal Prodts - 1626.40 % -932.62 -135,07 -14B81.00%%  -567.91
§tarchy Roots & Tubers 41.30 950,93 © k65,24 195.85  "-5728.20%#
§ugars & Syrups - : -237.18 ~195,71 J211. 9% 537.02%% 176,42
Fatg and 0ils ‘ -146.19 ~430,02 -156.03 5.21 -1010.70
Fish : 543,66 146,82 10,63 §96,16%%  -10.22
eat: ' -94,67 - 611,93 3433 ~232,89 735.03
Poultry. : -636.19 400,38 -454,20 185,97 -1016.70
" Bggs o 730.125 2621, 60 -232.49 ~612.10 325.12
Dairy _ 1666.10 -1670.90 -566,93 -80.57 - -1626.80
Dried Beans, Nuts,
and Seeds 7.71 =625 11160 . ~185.50 ~14.38
Vegetables - : 899.21%  -1184.20 600,91 Jug, 24% % -55.66
Fraite ‘ 1674, 20%%  -1808.00 225.09 283, 30% -10.117
Miscellaneous -02,70 -1914, )8 651,06 ¥ 365.22%%  ~1030.20
“Food Expenditure C5258.50%% 376,26 203,50 522, (0% 3213.70
UKD 1 =904, 65 Lgs4.80 105,73 ~395,47 -489.04
URB 2 812,22 260879 64,69 <33, 17 471,69
4R 1 338,74 747, 4) ~87. 22 ~126.03 708, 66
RUR 2 -374.87 1329,00 =557, 14 ~6!. 0P R 937,73
YBAR 1639.10 -4015,00 687.62 210,80 2645.10
S16MA 6439, 10%%  13145.00 %% 3905.60 ¥* 1555, 30%%  11398,00%%
§iopes=0 b+ ‘ 234,45 - 104,57 16.01 281,84 219,05
Homogeneity b+ 1.75 0,66 0.38 1.01 . 0.61
AN ST TN EISECFAENSCSESZESESSESESSER ST ESOIERIEES =:====================== SESESSREZEIZE

a+ ** indicates significance at alpha= 0.01, critical t is 2.82
* indicates significance at alpha=0.05, critical t is 2,07
b+ 4&ll equations found significant at alpha= 0,01, cni-squared I2df=40.3.
“All equations found significant at alphas 0.05, chi-souared 22df is 33.9,
c4#- Likelihood ratio test. Chi-squared 1df at 0.00 significance is 6.6].
Chi-squared [df at 0.05 significance is J.84. '
Homogeity assumption (nukl hypothesis) accepted.
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for Nindanao, pooled 1978 and 1982 data. (cont’d)
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= SR ldSTES SIS IS SIS I ST rIEEESEESTS SIS SSSSorsssIoEEmEsNszsZE=zzosssszzzzzapg
INDEPENDENT 06 Q7 p 09 010
VARIABLES Sugars &  Pats & Fish Neat Poultry
_8yrups 0iis
at : _ :
Intercept -914.17 839.53  -2360.90 1963.20 1642.40
Prices . o _
Rice 53.62 -68.04 -207.08 487,75 104.57
Corn . -403.12 -328.61 - -927.53 - -71.16 -175.17
Rice & Corn Prodts - -72.06 59.92  © -88,20 -229.98, 158.19 .
Other Cereal Prodts -145. 84 -224,85 % 168,58 538.49 -352.74 -
Starchy Roots & Tubers. 31,96 68.25 122,03 668.084 %* 115,90
Jugars & Syrups -168.17 23.35 -52.78 . 400,32 96.97
Fats and 0ils -39, 99 -439. T8 %% 604,24 % 194,19 -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 13,93 - 284,39 -522. 10 -69.60 -1367.70
Eegs -203.03 160,70 - -1351.80 -19006.50 -193.57
" Dairy - -226.58 119,13 531.95 137,05 -173.12
Dried Beans, Nuts, o
and Seeds C-5.18 -6 65 . 473.52 -650.10 -303.45
Vegetables 194, 4B% 21.05 C931. 17 %% 378,18 25 .85
Fruits 208.09% 16,41 195,78 447,93 -149, 44
Miscellaneous . 477,35% % 150,76 %% 88,74 103930 ** 69.85
“Food Expenditure 687.96%% 495,23 %% 3409.00 %% 1065, 40 -535.86
URB 1 -15.90 -0.56 -3.73 -635.07 275, 38
URB 2 -109.57 -108,35 427,67 -483.23 -358.36
RUR 1 -167.06 -36.13 -222.33 105,86 28.20
RUR 2 -326.01 -57,58 -154.89 - -664.10 ~0.37
TEAR 103. 14 408,00 .70 . -517.74 94,85
SIGHA 1265,40% % B46.04 %% JITB.00 %%  4146.80 *% 5167.90%%
§loves=0 b+ 169,98 182,45 234,09 222.52 55.89
Homogeneity b+ 1,47 1.65 1.92 0.78 0.21

at alphas 0.01, critical t is 2.82
* indicates significance at alpha=0.05, critical t is 207

b+ All equations found significant at alpha= 0.01, chi-squared 22df=40.3, _
ALl equations found significant at aloha= 0,05, chi-squared 22df is 37.9.

c4 -Likelihood_ratio test.

thi-squarea 1df at 0.05 signiricance is J3.84.
_Homogeity assumption (noli hyvothesis) accepted,

Chi-squared ldf at 0.01 signiticance

ig v.03,



94

dEmscscoEooEPSESSEEEeSESSESSCESTSEIECISSCSSOEISSEISSCRSSSEEISISSISIRERISESsR

at

't indicates significance at alpha= 0.01, critical t is 2.82

v indicates significamce at alpha=0.05, critical t is 2.07

b+

ALl equations -found significant at aipha= 0.01, chi-squared 21df=40.3.

All equations found significent at alpha= 0.03, chi-squared 22df is 33.9,

ct

Homogeity assomption (null hypqthesis)‘accepted.

Likelihood ratio test, Cbi-squared Idf at 0.0l gignificance is 6.63.
Chi-squared 1df at 0.05 significance is J.84.

table 21. Tobit results for Windamao, pooled 1978 and 1982 data. (cont'd)
‘=============================!============;==‘.'=='_'==========:::.‘===========ﬂ============================
INDEPBNDENT - Q1 012 Q13 - 0L4 Q15 016
VARIABLES: Begs Dairy  Dried Beans Vegetables  Fruits Nisc
. Futs, feeds
a+ _
Intercent 1705.00 -1579.00 817.87  -23768.00  -15405.00 ~1134,00
Prices
Rice -148.94 ~217.69 -82.98 -111.68 -L1o4, 70 e LARRL!
Corn ‘ 38. 18 899.9) 195,86 048,31 409,91 -552.16
Rice & Corn Prodts -239.54%  -306.17 156,59 -149.44 -685. 66 -138.39
Other Cereal Prodts ~305.91 -252.29 - 260,49 297,02 460,09 -13.40
Starchy Roots & Tubers =79, 04 307,20 144,10 .91 710.50 -91.,90
Jugars & Syrups 134.82 291,46 57,18 580,96 -538,50 564,97 %
Pats and Oils -201.86 87,80 - 14,57 -270.82 602.01 165,55
Fish 528,14 478,73 209,00 %  136l.00ek  [152.00% -40,43
Neat -246.12 -328.19 -116.,88 843,87 -295.30 133,78 °
Poultry -22.62 203.03 -55.42 - T61.72 -1.57 56.8)
Fygs -1195.80%%  -795,04 311,94 1729.80 -3138.30° ~432.08
- Dairy -108,96 ~356..72 -191.16 195.40 . 1185, 50 -186,56
Dried Beans, Nuts, ‘ ' -
and Seeds -8.25 199,640 521,38 %% 66.29 368,45 -211.85
Vegetables 3h.J6%% 813,37 199.51%  -2662.70  , -333.19 201,34
Pruits. 89.76 65.02 -50,73 206,96 -4713.00%%  -149,06
Miscellaneous 305, 56%%  B71.04%%  143.45% 749.86 % T40,49% . 48741 **
Food Brpenditure 398.37% 151.66 333,76 % 552,40 ¥¥ 620k, LO¥¥ © [27), 10 %%
URB 1 ’ 2.02 -122. 44 67.66 -180.95 ©-298,56 231.02
URB 2 -132.31 495,94 - -132.62 -484.,59 -382.59 -80.,95
RUR 1 33,93 335,85 - -143.87 =133, 74 143,31 109.87
RUR 2 675, 19%  -946.50 ~196,05 -832.75 -1120.50 122,00
YEAR §42.19  -1099.60 460,39 -1087,80 -342.74 1137.40
S16MA L76, 0% 3639,308%  1123,90%%  4306.684% 7503, 70¥*¥  ygr7.40*¥
$lones=0. b+ 183,27 132.95 RIS 324,62 196,03 130,34
Homogenetty b+ 0.84 0.99 1,01 1,85 L. 10 2.00
: SEEEEEESrETEIEEZSSEIZESESEEERRR



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

=.===ﬂ==-=========_=B================'.".'===========================================ttz==ﬂ=ﬁ!==
INDEPENDENT Q0 02 Q3 04 Q5 :
VARIABLES Rice Corn Rice & Corn Other Cereal Starchy Roots
Products Products and Tabers
.
Intercept -17222.00 1656.40 ~345.40 66.60  -18820.00
Prices
Rice ~6413,7T0% % 2939,50 6.91 197,31 -932,17 .
Corn -1033.70% % ~i710,40 250,52 63.94 2356, 10 u #
Rice & Corn Prodts «166.71 629,34 -2624,00 ** 5,25 357.13
Other Cereal Prodts 1386.20%%  ~163,72 17.53 -1525. 40 % * 48.83
Btarchy Roots & Tubers 206, 18%* -1410,20 * 687.83% % 299.47% % -5583,00 **
Sugars & Syrups -221.36  -309,93 650, 88% * 336,60 %% 329,5) **
‘Pats and 0ils 278,50 -718.24 -94.60 116.64% -193.28
Fish 195,41 . -1154,20 204,39 307,94 %% T48.68
Neat 447,91 » 42,72 =333.704 » -313.1 NUNE
Poultry 720.94*%  -1618,80 -144.9% -39, 71 -487.19
Bggs 2345, 10 %% -969.53 -123.74 “401.31 %% 468,59
Dairy - ~16.39 536.47 -97,25 23,29 561.01
Dried Beas, Huts, _ '
and Seeds 64.80 215.43 -107.37 -103.08 308.12
Vegetables =360, 46 %%  -60.89 291.68%% . 304,84 xx -0.59
Praits 1066.70 &+ =-3020.50 #x  125.98 207,94 x% 714,78
Niscellaneous 37.66 -2920.70 %  267.65%% 330,15 %%  -461,62
Food Brpenditure 6323.20 %% <2221.60 *  638.59%x 702,50 %%  2986,00%*
URB L. ~1I87.70 ** . 441,59 6.18 166.70 420,67
URB 2 97.38 4§30, 40 -74.10 -100.04 286.72
RUR 1 1359,60 ** 438,58 ~275.69 408,48 **  576.08
RUR 2 1083.30 %% 783,75 =381,26 % -281.78%  -546.07
YBAR 215,14 627.49 98.01 165.70 396.55
816MA 507,50 #+ 15369,00%%  3170,80 %  [587.10¢%  13414,00%*
8lopes=0 b+ 1458, 10 799,14 1033.20 2001.60 1315,40 -
Homogeneity ¢+ .92 0.32 0,48 1.29 0.63
==========3!================S==================S:==_==============3=================B======

" indicates significance at alpha= 0.01, critical t is 2.82
* indicates significance at alpba= 0.05, critical t is 2.07
ALl equations found significant at-alpha= 0.01, chi-squared 22df is 0.3,
ALl equations found significant at alpha= 0.05, chi-saquaved 22df is 33.9.

Likelihood ratio test,

Chi-squared I1df at 0.05 significance is 3.84..
Homogeneity assumvtion (nuil hypothesis) accepted.

Chi-squared Idf at 0.0l signiticance is 6.63.



‘laote 4. .iobit reswits Ior ¥nriipnises. vooted 197h

aqilm:_:.:1.'===§§=$===:§5;?:g:;::g;:a::=====:=:.==,==:==.=_===_=====::::=.:============:=_============
IRBBPENDBNT KL 07 o Yy ol
VARJABLES Yufars & Fats & Fish - feat Poirtry
‘ : o IVEaPE wyrg
- - e e e R N L L L L L L T T Y ) A
0+
Intercent . 3050 10 ~Ju5h.80 -9290. 00 -3yi0.Tv gl
Prices : : : .

- Rice 6.6 117,72 % =670, 16** 572,87 2476
Cotn , 6. 10 102.08 -8, 36 132,46 493,84
Riee & Cora Proats. “ea-31.88 16,65 =356.32 ** - 449, ]4 -19.70 -
Other Cereal Prodts =34,95 S RE S -109.02 50.10 121, ¢
Starcky Roots & Tabers 168,33 % % 120,32 %% 4k, 33 KR 1275.70%%  lead 80>

~ Bugars & 8yrups . -428.2% 85.1¢ | 11,43 545,97 %% 568, 7%
“Pats and Oilg «30,75 -900.42 ** 307.25 ** 195,12 -186.49
fish 296, 06%*% 306,55 ** ~10856.20 ** - §12.'9%* . 345.53
- Meat 59,61 12,31 652,41 ** -2330.40%* 555,00 *
Fouitrey «§,38 ~159,08 * 439,48 * =134.90 =2976.60 **
- EgEs 293,87 % 150.64 -id9.15 <09, 51 -1634. 60
Nakey: -T.41 3,43 435,16 **  -43. 59 -129.71
Dried Beans, Nuts, - . :
and:Beeds ~77.42 -42.57 - qe3.is -675, 43 %% 360, LU
Vegetables e, 0L %% - L4k 45 ** 60450 ** Jle2.ed*F 0 The e Y
Froits SR8, ** lhp.de X 33568 ** 119, T 197,98
Higcelianeous - I TR L UL L S R LR R A L I 807,47
Food Bxvemditure 1408, 40 ** Tub, 02 **  sbew Fu F*F jaai. by S LIILE]
uith 1 168,03 * Y B03. 65 R® [ Ty 128.75 .
by ¢ ~hial “117.77 139,17 “Soy.47* -adbiu
Ko | ~2h4 1R ® % o9, 0h -iha. 97 YR LY
RUR ¢ P TIIY T A AEY K Y ind.g X% ofign, w0 *E -eAT o0
YBAR el AL *E Dy  Te.o PR T L BT
FI6MA 1622,30 %%  {501.60 ** sonj.iv**  Goks.iuv ®* 573540 ¥
fiodeszd . b+ TTENT! 971,99 1489, 10 L343, 70 B6,13
Hoaogeneity c+ 1.68. LN 190 0,90 0. 30
s IR RS TER IS SRS ERRaT BSBQSSE:========I#R========:=====ﬁ====================:::3‘.‘:2
“§+ . ** indicates signiticance at aiphas 0.01, critical t ic 462 .
‘ » indicates signiricance at aipha= U.05, criticai 1 is 2.07
bt Abi equations found sieniricant at aivha= .01, chi-savered *UE 1 40.3.
© ALt eguet:ons round significant at aiphe= 0,95, chi-squared sodf ig 33,9,
¢+ Likelinoon ratio test. vai-sguarea lar af 4,01 gigniti

Car-gquared iat at G.0h sieniticance ik 1. ue,

Homagene (v sgsnmbiion (null Aviotpesis! accepied.

cance 16 6.63.

and 1967 dara. contid.
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Table 22. _Tobit results for Philiupines. pooled 1978 and 1982 data. (cont'd)

========================2================a============================B=ﬂ===============SI=I=========
INDRPBRDENT S 1§ - 3K s s 016
VARIABLES _ Bges ‘ Dairy Bried Beans Vegetables Fruite Nisc.
Buts, Seeds
Intercept ' -95.07 ©§13.53 -568.71  -20888.00 ~ -19678.00  -2538.50
Prices -
Rice =57, 44 301,88 -29.82 (594,90 %  320.84 . 501.36%*
Corn 143,70 462,86 -76.,92  -599.21%  1175.90%* . 30.08
Rice & Corn Prodts k6,75 S16.013 . 106, [T * 476,76 % “410.65 -55.50
Other Cereal Prodts 242 - -149.83 -10.81 527,92 % -682,24* -66593.00
gtarchy Roots & Tubers AL 2B 770, 36%% 19,10 % % =111.45 2T0.30% % 254.4bk %
Sugars & Syrups 142,78%* 056.06%* - 44,75 140,44 196,22 143,13
Fats and 0ils 2,96 b5 -B6.47 308,04 ~132.86 163,31
Fish 152,22 % 5QT. 094k 19R 3 Rx o150 1242.90% % 7.9
© Neat R 33,04 YK P K U VY 597,00 % -215,30 -69.05
“Poultry : 133,36 %% ~1099,50%%  -59.57 207,55 - ~5.55 -28, 94
Begs _ -1203.10 495 6T x40, 94 1626, 90c*  -1840,10%  -379.68
bairy a4, 2) -1978:20% % <2hLbU 217,07 - -563.24 20.11
Dried Beans, Nuts, ' : . . '
and Seeds -63.99 -324, 6 70,16 x % <6.84 -102.31 -60. 96
Vegetables 208,60 **  h89. %% GUT. 43 %k -3004.50%% 922 59% % ~117,2P*
Pruits Sy 168,75 T8, 14 * 539,16k % -Soll.40%* 35,69
Nigcellaneous 250,63 % 950.40%*  [06.Bu xx  SB6.76x* 1273.30%% -589.50%*
‘Food Brpenditure 677,75 %% [126,70%*  281.10 **  5T04.90%* 8065, 00** [484,20%*
URD 1 : -30.15 =86, 51 118,15 ~545, 55 525.57 18.87
URB 2 360,17 * % -538.66%  -132.65%  -210.88 -689.97%  -66.78
RUR 1 -303.88 ** 207,36 5,45 226,07 ~1000.80% 143,29
RUR 2 615,90 ** -1098.40%*  -184.57 %  <379,28  -1126.80%* -4 6k
YEAR 108,12 - 1102.20% ¢ 117.89 395. 81 335,15 274,06
SIGNA 1281,80 %% 5755.60%*  1468.00 **  4122,10 ** §135,30%* 2605.50x %
§lopes=0 b+ 1108.70 699,54 349,18 2636.50 - 2494.60 687.49
Homogeneity c+ _ 0.93 L1 0.96 1,91 O LI W T

EEEAEE ST sREEEEESEEESECrSETES S S S EEEEEESEIC NSRS SIS SIS I NS INS TSI SIS IS I EEIRRRSRSSZSISISESSEIEESERR

g+ ** indicates significance at alpha= 0.01, criticat t.is 2.82
* indicates gignificance at alpha= 0.05. critical t is 2.07
b+ All equations found significant at aipha= 0.01, chi-squared i2df is 0,3,
ALl equations found significant at alpha= 0,05, chi-squared 22df is 33.9,
¢+ Likelihood ratio test., Chi-sguared Idf at 0.01 significence i& 6.63.
Chi-squared 1df at 0.05 gigniticance is 3,94, '
Homogeneity assumption (null hypothesie) accevted.



1 = 1, ...k) showed an overwhelming rejection of the null
hypothesié; while .the test for.homogeneity.of degree zero in
prices (zyij = 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 cbmplete price and food
expenditure_elasticity métrices for Luzon, Visayas, Mindanéo, and
the Philippines. while Table 27 presents ..the 'elasticity
decomﬁositions. We first describe the'prodedurés for estimating‘

the elasticities, 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 filve occupational

groups using:

(6.2) E(Y) = ZF(Z)+ of(Z)

where Z = XB/o, F( ) is the normal cumulative .
distribﬁtion function and - f( ) . is the unit normal denslty.
Then estimates of the  total elasticlty  (e;;) and its

components: (1)_the participation elasticity , (eijm, ‘which is
the elasticlity of the Erobabilitx of consﬁmption with fespect to
Xi? and (2) the nonlim}t_consumptidh elasticity (eijN) were
computed for each of the five occupational groups using the

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



“Table 23, Total responge elagticities for Luson.

food Expenditure - - Compensated Price Elasticities ’

0.9

I n 0 B 06 [ 08 [i¢] [1U] 1} [133] ITR] 014 015 Q16 ot
Rice Corn Rice & Cora (ther Cereal 8tarchy Root Sugars & Fate &  Pish  Heat Poultry Egye Dairy Oried Beans Vegetables Froits  Misc. Brpenditore
Products  Products  and Tubers dyrops  dils Nuts, Seeds Blasticity
Rice =517 -0.09 B.41 0,47 g.00 -0.11 0.06  -0.07 042 -0.08 0.09 3. 04 0.04 -0.03 .40 -0.11 5.08.
Coen ) 0,00 -0.1t <0, &% -0.12 -0.0) b10 -p.507 -0.86  -l1.08  -L72 <03 -0.33 -0, 33 -0 -0 -0.17 -1.4)
Rice & Corn Producte 8.0 0.0 <T.45 ©0.40 0.3 0.9 -0, 037 -1.51 007 -0.06  -0.36 -0.136 0,11 -0.04 0.7 - §.16
Qther Cereal Products B2 004 <0, 44 -4,4) 0.1¢% 0,31 0,27 .61 -0.04 LU 0.3  -0,05 -0.05 0,13 0.07 0.67 44
Btarchy Roote & Tubers -0,11 0,25 0.03 4.11 -0.5% 0.17 0,03 0¥ -0.3% 037 0.76 0,16 0.16 0.01 0.05  -0.4 4.11
Sugare & 8yripe 0,04 0,04 -0.93 4.15 3.0% -0, 3% n.5. BT 0,36 0.29 *© -0.01 -0.10 -0, 10 0.04 0.04 0.84 6.41
Pate & dile 0.10  0.03 -0.06 -0.86 0.405 018 -L97T  0.38 01T <047 0. 36 &.08 4.08 0.07 0,05 0.43 4,57
Fisb -0.13 0.02 -0, 10 Pe.21 0.0 0.03 0.0 -L.i5 0.9 0,75 . 814 00 0.03 0.05 0.07 0.13 .1
Heat 0,12 0.0% 517 - 0,23 8.15 1.15 0,12 0.61 <4.14 0.12 0,40 -0.3% -0.39 4.0 ¢.00 1.1 &80
Pouitry 0.1 0.10 -0, 19 0.1 0.39 0,39 0,86 0.71 105  -T.92 0.3 -0.13 -0.23 0.10 1.00 1.05 =i, 02
Bggs .01 .11 -0.04 0.06 0.18 b3 012 .20 0.60 -1.05  -0.48  -0.1% -0.1% b.12 -0.08 0. 6% 5.68
Dairy 0.08 0.88 -0.02 =010 0.1l 3% -0 051 -0.09 -1.97 =500 -0.30 -0, 38 B0 4.02 4.54 3.3
Dried Boana,Buts & Seeds  6.07  -0.05 0.35 0,98 0.10 0,04 -0,38 0.5 0.41 b6y 0,16 -1.27 -2.21 0.1%  -0.07 0. 36 .19
Tegetables Co=0,12  -0.06 . 0.1% 0,49 -0,04 0,03 0.2 0.3 0.62 &40 0.41 0.08 008 -5.512 8.02 6.3 .
Praite 0.08 0.08 037 ~0.40 0,17 0.0 0.4 050 &I 019  -6,37 - 0,02 0.02 0.06  -0.44 0.46 9.51
Migcellameont 0,23 0.06 0,08 -0.08 0.0 0.1 -0 005 0.0y L -L8 . -0.16  -0.04 -0.04 5.07 0,04 RN




vanie 4. lotei resvonse elastirities for Visavas.

-8.16

Food Brpenditure - Commemsated ¥rice Eiasticities
ol i X} 04 1 1] 17 ] ny TG brio. 2 D - 1331 U] Bt n?
Fire forn lQice & Corn Other Cereal 3tarchy Root Yugars & Fais & Fish  Neat Phaltry  Eges dairy Dried deans Vegetanles Fruits Nisc, EBrpenditure
- Products  Prodects  aad Tubers Syrups  Diis Nots, Seeas Elasticity
Rice -0, G0 <0.50 0.52 0.01 k10 bR 0.k -6 1,40 L3z -0.0 b, 46y =002 0.04 .06 5.48
Corn 0w 0,17 0. 64 -0.54 <08 -0 bW -6l T LTI 0,63 5.78 139 ~0.63  -6.09  -0.43 -2.47
Rice & Cera Products 601 -0.11 =118 -0.24 .12 0.3 -6.26  f.de <141 =108 -f.os 469 [T 0.05  0.04 0.10 0.74
{(tber Cereal Products 6.00  -b.0¢ 1.03 -6.00 4.09 0.51 g.80 &.76 0 0.7 <09 -0.93  -1.45 -0,81 G348 0,02 .80 6,23
Starchy Boots & Tubers 5.0 0,13 0.1l -0.19 -0.29 -6.35  -0.80 004 -0.5% B3 -0 b, 26 -0.08 -0.01 0,02 -0.%0 19
Sugars & fyrups 0L -B.04 0.45 -0.09 0.08 <062 <017 T .68 -0.07 FUTEI T PR bo45 -0.26 0.11 2.6, 8.69 1.92
Fate & Dils -0.69  8.96 0.85 =i 0.02 -3 -hee 0T 03T -0 -3,36 840 -b.5¢ 0.89 0.0 0.3 8.76
Fish -0.15  -0.03 -B. 1§ 0.%4 0,05 5.03 000 B3 0,93 -0.04 L1y L1 -0,03 0.08 | 0.03 0.10 4.1
Heat 0.3 -5.05 8,33 -0.30 0.13 0.52 B.49 0,45 <570 -1.63 .50 -0.56 -1.13 0.1% 0.4 0089 .85
Pouitry -0.00 0,08 -0, YY) 012 005 -0.% 0.3 -0.9%  -4.46  -[.81 .04 -0t N 4,42 0.47 -1.93
Eggs -0.87  ~6.05 %31 s =012 0.1t 6,21 -0 L2 -7 -leb <601 -0,7% -k 013 0.08 0.97 1.1
dairy -0.03 -0.05 0,14 -0, 11 0.k 8.19 051 0L -0 -0.63 1,17 -4.63 ~0,2% - 0.18 0.0l 0,56 L1b
Dried Bears,Buts & Seeds -0.31 -0.09 © kil 0,25 0.08 0.4 .69 L.i¢  -6.08  -368  -1,1% 0,45 -3.08 006  -0.01 0.3 5.59
iegetables -pI17 <003 DA 0,61 8.02 0,02 -282 451 043 b.47  -0.69 9.7 =016 ~5.33 0.80 013 3,61
Fruite -0.05  -0.% 0.19 -0.05 . 085 2.01 613 8.5 806 .35 0,786 -8.43 f.24 0,07 -0.18 0.2 14.80 .
Kiscellaneous 0,13 -0.15 0.16 -0, 04 0.08 0,05 [T TR T3 NEY I 1,99 095 0 el <062 -D.63 §.34

001



Table 15,

Totel response eiasticities for Mindamae

Food Ervenditure - Comensated Price Blasticikies
1] 0 43 4 It 6 a0 B M alo il alz 03 G4 13 16 a7

Rice  Corn Rice & Corn Other Cereal Starcny Mook Sugare & Fats &  Fish Heat Poultry Bys Dairy Dried Beans Vegetables PFruits  Mise, Rrpenditure

: Prodects  Prodacts  and Tubers Syreps.  Oils Wuts, Seeds Blasticity

Rice -0.77 0,13 -0.5% 0.9% 0.06 -0.05 <005 0.26 - -0.06  -D.41 0.45 ] 0,00 0.08 0.0 -0.0¢ 509
Corn 0,70 0,05 1.97 -0.5% 0.06 =005 -0.17 -0H .4k 0,38 8% - -l i.00 =013 - -0,01  -0.50 -0.4)
kice & Corn Preducts -0.03 0,08, <163 -0.40 0.13 0.1 -0.29 0.62  4.lr -lL61 -0.TY -L30 -b.21 0.3% 0.02 0.40 - 1.50
tther Cereal Products 0 .0 -6.13 -3 0.09 0.98 .02 1.66  -1.38 .10 -3.45  -0.58 -0.61 0.28 0.0) 0.75 .61
“dtarchy Roots & Tubers 0.0 .07 -0.1 -0, 58 -0.48 0,06 -0.%6 -0,02 078 -L.07 0,31 -3 -0.01 -0.01 ne  =0.38 LN}
Sugars & 3yrups 0.08  -0.18 -0 ~0.68 0,41 -0.38  -0.12 0.71° 0,04 g0 -l -1 -0.01  B.1S o.02 0.91 5,75
Fats & Dils -0.09  -0.21 b -1.84 0.05 907 -1.06 071 -0.67  -L5¢ <100 1,21 -0.3% 0.03 5.00 0.8¢ 6.63
- Fish -4.05  -0.10. -0.07 -0.22 .02 -0.0% 0.88  -L.85 082 -0.80  -L.47 t.93 0.40 019 0.4t 0,05 1.0
Heat 066 0,00 -0.16 0,36 0.04 0.10 t.08 il -.00 0.0 L.46 8.1y -0.3% 0.0% ge0 - 0.29 1.8
Poirry 0,05 -0.04 .35 -0.86 0.03 009 006 -L00 . -l 16 -3.98 - -0.5F 0,58 =048 0 -0.01 0,07 L
Eqgs ~0.15 0.2 -6.91 -h -0.04 Gl -0 L0 -7 -606 8,07 0.8 -0.03 0.3 &8 0.74 §,19°
Dairy -0.07 0.4 -5.97 -0.47 .05 0.0 . 0.i G600 -0.73 6.5 -1.68  -0.%0 0.24 -0.13 0.00 0.67° 1.49
Bried Beans,Kuts & 8eed -0.00 .13 0.7 -1.98 0.1 0.16  -0.6% ° LO? -1.G6 050 -L70 -LY -1.64 0.5 -0 .45 §.53
Veretables 604 0.5 -0.09 -8.27 .83 520 -0.1b 085 0.9 6.8 - LA 6,18 0,04 ~0.40 0.086  0.29 9.01
Froits ' . SIH 6,03 =0.40 -0.40 .08 -b.18 0.54 9.7¢ -0.33 001 -3 1.45 0.1 -0.05  -0.09 0.8 10.08
Kiscellaneous -Gl ~0,15 ¢.50 -, 24 -1.03 0.68 0¥ -0,05 0,52 0.3 -1.39 082 -i.46 bilt -0.01  -0.07 1,35

]



INDBPENDENT a1 . R | {3 )4 % H 47 08 9
VARIABLES : Rice Corn Rice & Corn Other Cereai 3tarchy Roots Sugars & Fats & Fish -~ Meat
Products _ Products and Tubers gyrups . bils

Rice -0,34 -0, 08 0.00 0.68 G.60 -0.08 0.04 0.06 0.1%
Corn 0.51 -0.06 0.84 -0.42 -0.07 -0.19 -0.30 -0.43 0,49
Rice & Corn Products g.02 0,04 -5.60 ¢.07 0.23 0.62 . =0.18 0.4 -1.12
Other Cereal Products Y 6.00 -0.18 -5.15 0.16 8.41 0.28 0.76 -0.17
8tarchy Roots & Taber -0.983 0.18 -8,02 -0.16 -0.47 .05 -0.33 0,17 0.02
Sugars & Syrups 0.0 - 0.00 -0, 17 -0.03 0,04 -0 38 ~- 0,55 0.23
Fats & Oils 0.04 =0.81 0.1 =1.08 0.05 0.12 -2.07 0.62 0.05
Figk -0.11 0.8 - -0.16 .o-0.09 0.05 g.02 0.21 -1.15 0.72
Keat . §.11 0.91 @15 0.19 6.19 0.26 B.16 h.52 -3.93
Ponitry 0.07 0.07 -0.13 6.09 9.29 G.29 -0.15% 0.37 -1.04
Eggs _ ©o-0.02 -0.08 -0 06 -0,17 913 0.2% -0.05 i.22 -0.14
Dairy 0.08% G.07 -0.04 -4.212 h.11 §.32 0,0% D4k -0.126
Dried Beans, Huts, :

gnd Seeds -0.64 -0.03 .39 -0.11 “0.10 g.11 -0.20 0.7% 0.08
Vegetables 0.10 -0.84 F.10 §.30 -h.01 0.0 0.13 - 0,48 0.64
Fruits 0.00 . 0.0% 9.18 -0.32 0.12 -0.01 6.07 0.55 -0.42
Hiscelianeous 0.09 =0.10 0.20 -0, 11 0.06 6.2¢6 0.27 0.06 =i, 13

20l



INDEPBNDERT Qro 011 iz O3 Jl4 15 116 Real Food
- VARIABLES - Poultry Eggs ~ Dairy Dried Beans Vegetabies Frutts ~ Hisc.  Brp. Elast
: - Nets, Seeds : ‘
Rice 0,15 0.42 -0.29 0.02 0.06 R -0.06 5.1%
. Corn . co=[.45 0,39 -0.19 0,18 =007 <. 06 -0.54 ~1.87
‘Rice & Corn Products =~0.58 -0, 64 -0 51 -t.21 : .14 -0.01 ¢.5% .02
Other Cereai Products =~ 0.14 -5.28 C-0.30 - -8.2% 217 - G.06 .85 +.H
§tarchy Roots & Taber -0.44 0,39 Co-0.28 0.10. .00 R.5. -0.38 §,15
Sagars & Syrups 014 =0.4) -0.23 -0.12 ¢.07 g, 0.83 6,57
Fats & 0ils -0.81 -0.55 .3t -0.08 0.06 . 0.04 0.48 5.20
Fish 0.19 -0.33 8,51 - 0.1 0,09 0,05 0.15 B.21
Neat =015 0.76 -G.31 -G, 47 0.18 t.01 6.89 3.86
Poultry. -6.69 -0.67 -0,23¢ - -0.29 0,15 0.01 0.7¢ -0.72
Eges o -0.97 ~2.48 =011 -0, 31 0.18 -0.05 9,70 5 70
Bairy : ST -2.55 b0y -0.12 0.1 0,01 C 0,63 1.66
Dried Beans, Nats,
and Seeds ~0.8% - -g.M -1, 64 -2.50 6.20 -3.85 0.38 3,29
Vegetabies g.55 .48 0.13. - ¢.03 -0, 3% 0.01 0,28 §.3
Fruits ) ¢.19 -0,65 20 G.1i 08 -0.31 0,37 9.9
Miscetianeous 0,21 -0.22 -G, 13 -, 23 0.7 0,01 -0.58 6.92

S ST S S S I N S S T S N T T o I T T o DL I o N S S T E N S N T oo o N o o E B = o C E m B s T o mm e | e s m e m e e e e e e e A i e i =
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Taoie 27, Deromposition of own-wrice and food exvendirture elasticities, by island grous.

- Lagon T ---,,g
Compensated Own-Price Real  tood Erpenditure
Blasticitinrg Elasticities
P ¥ : P K
11 11 1 ] 1 1
Rice ' 0,168 ~0.008 -0.160 5,080 0.069 5,011
corn -0.205  -0.08 0,003 “2.,433 -0.048  -1,785
Rice and Corn-Prodts. 145 06T -4,578 w60 1,06 3.7
*Gther Dereal Products -4,633 -1 08 - -3.480 4,409 0.749 3.660
Starchy Roots and Tubers -0.544 -0;480_ -0.064 4,207 0,961 3,225
Sugars and Svruos 0.9%  -0.10] -0.238 6.406 0.831 5,575
Fats and Oils o 96 0568 -l 4566 0Tl 388
Fisn LIS i -0, 946 8,369 0.885  7.4bu
Keat : . Qi 1,050 -3.050 4,796 0.9%3  3.8%
ouirry | TR TR 0.0 0008 0.0l
kggs -6.5%  -LIW -4.796 5,679 1LJ5% 6,520
airy _ Ly 0,775 2.1 .95 0684 - L.67
Dried Beans. Wuts anj Seet: Qs 08 -l 2187 0467 1719 .
Vegetables | | s -l -0.223 9,714 0741 8.973
Fruits 0.4 0,262 -0.181 9,52 1.464  8.060

Kiscel lanenus 0907 <05 -0.68 5.49) 000 45T




Tabie 27, - Decomposition of-own=orice and fnod exnenditure elasticities, by island growo.

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

. Visayas .
Connensated Own-Price Real Food Expenditure
Elasticities Elasticities
P ¥ P i
e.. e“ . S El E. B.
11 11 1] 1 1

Rice -0.3% 0,050 -0.286 5,478 0,252 5.626
Corn 0,165 -0.170 0.0t LHE AT Dlge
Rice and Corn Prodts. .49 1,595 '-1.154 0.739 0,187 0,552
(Other Cereal Products -5;995 -1.814 -4,180 6,231 1.302 §.929
Staychy Roots and Tubers =0.284 -0,359 - 0.070 2,191 0,540 1.651
 Sugars and Syrups -0.617 <023 -0.38) 7.920 1315 6.605
~ Pats and 0ils -2.603 0,802 -1.801 6.776 1216 5,560
Fish 1276 <078 -1.098 8,317 0.629 7.668
Heat SO0 <1635 -4.066 2,85 0,662 2,192
Pouitry A6l 1A% 3,026 Ca19%  -0.500  -L.427
Bres -6.01 L7 ~4,260 7.263 1602 5.661
Dairy - .63 -L260 -3.371 3163 0,399 1.676
Dried Beas, Nuts and Seeds Q0 LI -1 BN LM 4In
Vegetables o i -0.210 BRIV N 7.816
Pruits DB 0 099 0 - 6.681

Kiscellaneoss Y TRR MBI L

. 6.924

105
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‘avie 7. Deconmosition of own-price and fndd erpenditure eiasticities, by island groun,

-----------

* Nindanao
(ompensated Own-Price Beal  Food Expenditure
Blasticities Elasticities*
P N P ¥
e.. e.. '9” E E E
ii i ii i i i

Rice -0.768  ~0.190 -0.578 5090 .0.395:‘ 4,698
LOrn 0.049 0,050 -0.002 ~0.425 =0.096 -0.3%
Ricé and Corn Prodts. " -1.64b —i.576 -2.G70 1.502 0,391, 1.H1
Uther Céreal Products -1.3%0 -2.120 —5.2i3 4,614 0.999 3676
Starchy Boots and Tubers =0T  —0.517 0.040 5,073 1,263 3,810
Sugars and Syrups ‘-0.291 -0. 11 -U.IBOI 5.753 0.99% 14,758
Fats and 0ils -3.060  -0.682  -1.408 6.6 122 539
Fish -1.446 -0.249 -1.197 2708 0.8 6.963
Heat 2,012 -0.09%  -1.914 127 0,051 1225
Poultry -3.977 -1 =665 -39 -0.630 -1.707
Eaés -6.020 =204 -6.006 5186 0.840 3,547
Dairy “+0.904 -0.204 10.700. 2.490 0.491 1.999
Dried ﬁeans, Nuts and Seeds -1.639 -0.994 -1.645. 4,529 -0.13% 3487
Upgatanies -0.3%9 0,133 -0, 260 9,069 0.913 " B.154
Froits 0093 <066 0.0M 10,075 1979 -5.09 -

-0.248 -(,402 1. 346 1.348 5.999

Niscelldneous

-0, 651

......
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. . _ ay X . a ~ X
{6,3) e, = =L - W L = fuint
ij ox y here == XeF(2) 3
and v = k(Y),  XB = Xé }is an index of consumption estimated
bv mmultiplying the vector X ({evaluated at the mean) and :the

estimated parameters.

The participation elasticity was computed as:

- XB £(z)
(6.4) e, P = =X
. 1] - 8 F(z)

' . . _ N .

and the nonlimit consumption etasticitv e - (or the quantitv

o ' . ij
elasticity, Darticibation_nrobabilitv held constant) computed as:
N o P

(6.5) e = e - e .

ij ij i3

To tacilitate interpretation or resuits, the rive sets ot
estimates for each island group were aggregated using consumption
weights to obtain island-~group specific elasticities group, using

the fofmula:

: o 5 n(m)-Q(m)-e.. (m)
G .
(6.6) eij = z - . 1] .
* m=l T nm)-Qm)
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 coetticients for rice, we note that

tﬁe e'}’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 in.Visavas,. for which both are negative.
The éii for corn in Mindanao is howéver, positive. This can
be ekplained bv the dominance of rice as a staple food in Luzon;
thus demand_for.rice would tend to be more inelastic és compared
~with that_ in corn-consuming regions such as the Visavas and
Mihdanao. Rice tends to be viewed as a superior substitute to
corn, especiéllv in Mindanao, where the rice price elasticityv 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 ¢éomponents of the total response
coefficient (Table 28). As mentioned above, the total responsé
coefficient is the sum of the participation elasticity and the
nonlimit consumptioh elasticity (also called the mafket response’
elasticity). The relative share of each component_is 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



Table 28, Relative Sizes of Participatiom and Market Respomse Elasticities (in percent)-

Luzon 4 Visayas _ Nindanao
Own-Price - Food Expenditure Owa-Price Food Expenditure Gwn-Price Food Expenditure
P § IS | ? ] - P N - P i P ¥

e e EE e e-'_ ‘B. E,. et E‘ E_ '

1 S B i i it ii i i i i i i
dee 5 9. Lh 988 W9 851 R
orn | . - * 6.6 B g s .5 75 g L 1.6 T4
kice and Corn Prodts. RLTR 61..4 4.5 75.5 4.3 55,1 5.3 T, T 43,2 SN 6.0 74,0
Other Cereal Products O N 7.0 83.0 0.3 697 0.9 79,0 8.9 | 'Tf.‘l a3
statchy Roots and Tubers  B8.2  11.8 2.3 167 o o Wi T ' C W T
Sugérs ard Syrups 9.8 70.2 13.0 7.0 | .9 8l [6.6  B3.4 .0 619 17,3 &t
vets and Oils ' e '16.2 83:8 .30.8 69,2 it 82l 3T 683 18.7 B1.3
.Fis'n ' 1T 8l 6.6  89.4 13:.9 - 86,1 1.6 9.4 172 8L 16,6 69.4
Keat B 746 20,1 19.9 ST P 1 | 76.8 49 95.1 6.0 96.0
Pouitry 30 68,0 it ?2.2'. 32,1 678 6.2 138 3.0 6.0 e N
Eggs. 6.0 704 20.4 9.6 8.8 LW .1 1y 5.1 4.9 0.1 ?9..9
bairy 25.¢ . 741 0.4 79.6 1 N 18,4 816 R .4 9.7 803
pried Beans, Nuts and 3eeds 37.6  63.4 2.4 18.6 9.3 617 1.9 Tl 1T 62.3 4 ’
Vegetabies : S 6540 1.6 9.4 36,2 63.8 9.3 90.7 3.3 66.7 8.1 89,9
Fruirg - 59. 1 4.9 5.4 8&.6. ! . 13,6 -~ 0.4 o 19.6-  80.4
_Eisce.ilangnus. 4.8 752 1.7 83.3 3?.& 62.2 17.0 8.0 _ .1 6L.% B4 8.6

601



Table 29. Umcomvensated vrice él@sticitv matrir, Phiiippines

INDEPBEDENT. S8l 02 0 04 05 : 06 - Y : 09
VYARTABLES Rice Corn Rice & Corn Other Cereai Starchy Roots Sugars & Fats & Fisa
- © Frodwefs  Prodacts  akd lubers dvrups 0iis

Rice -1.194 -0, 186 - -0.078 0,371 -0,140 =0,171 -~ -0, 063 -0.877
Cora 0.936. -0.901 o 0.863 -§,351 -0.0i8 -0, 148 -0.271 -0, 047
Rice & Corn Products -0.431 0,018 SHE -0,07¢ 0.162 4,558 -0.242 ~=0.231
Other Cereal Products -0.647 -0.073 -0,247 -5.370 <0.095 0,104 0.178 -0.222
Starchy Roots & Tubers BRI 1 1 0,095 -0,081 T-0.334 -0.610 ~0.035 -0.415 -0.593
fugars & Syrups -1.036 -0.126 -0.256 -0.332 =0.126 -0.530 -0. 206 -0.662
Fats & Oils - =0,816 -0.186 0.048 -1.310 -0.093 ¢.003 -2, i1 -0.295
Fish -1.488 -0.204 -0,27%4 -0.446 -0.168 -0, [63 0.048 -3.13
Meat : -0.493 -0.01% 0.088 o =0.005 -4.103 0.166 0.072 =8.122
Poultry 0,202 0.104 -9.116 0.113 G.313 0.300 -0.137 0.520
Eggs -0, %45 -0.175 - -0.13% -0.413 0,006 0.161 -0.169 0.391
Bairy -0 644 0.031 -0.079 -6.3710 0.031 - 0,149 -0.033 0.067
Dried Beans, Nuts & Seeds -0.599 -0.122 b.3%E -0, 34t 0.005 6.037 -0.260 0.131
Yegetables -1, 706 -3.19%% -0.027 -G.068 =0.26 -0.152 -0.072 -1.158
Fruits : C-1,654 -G.164 G, 045 -0.593 -0.145 -0.228 -0.127 R W ¥

Hiscelianeous -1.119 -0.307 -0.250 -0.374 -0.130 0,113 0.143 -1.251

OLL
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INDEPENDEAT 09 QLo I 17} 012 413 _ 014 01 glé

YARIABLES i Heat . Poultry Brgs - Bairy - Dried Beans Vegetabies Fruits Nise
Rice _ : -0.035 o013 6.738 - -0.480 0 -p.058 -G, 481 -0.266 - - -0.415
Corn : 0,608 -1.403 0.339 0.766 ©0.205 G.103 ¢.037 -4,389
‘Rice & Corn Products --1,1n -G,0654 -0.920 -=0.877 - -0.244 -0.117 =0, 171 0.403
Other Cereal Products -0.569 - 0.030 -1.560 -0,763 -0,292  © -0.153 -0.20% 0.530
‘Starchy Roots & Tubers 0,324/ -0.543 0.638 -0, 646 . 0,048 -0.388 -0.177 . -0.852
Sugars & Syrups : -0,310 oo=0.026 - - -0,99% ©o-1.1%%. -0.210 -4.521 -0.332 0.388
Fats & Gils -6, 384 -0.939 -0.030 -0,304 -0.152 -0, 410 -0, 245 8,125
-Fish o 0,057 - =0.016 - -0,36¢9 -0.610 - -0.017  -0.661 -0.391 -0.417
Neat ' BT | -0.251 -0,3060 -0.425 -0,519 -0.167 -0.202 - 0,641
- Foultry : -0.99¢6 -6.676 ©-2,01% -0, 254 . -0.1276 0.224 - 0,036 0.847
Eggs . -0.616 -1 -6.811 -1, 1 -0,403 - -0.332 -0,372 0,308
Dairy ' Co=88 -1521 o-0,698 -3 464 -0, 266 -0.174 -b.162 b.428
Dried Beans, Nuts & Seeds - C=0.173 -0,931 ~0.715 -0.791 -1.545 -0.4498 -G.226 0146
¥egetables - =0, 149 0.307 ¢.880 -9,970 0.006 -1.191 . =0.50) _=0.348-
“Fruits ' -4.821 -0.060 -1, 413 -1,541 -0.025 -0, 862 -0,845 -0.329
Kiscelianeous -0.747 . 0.052 -0, 744 -1.135 - ~0.325 o -0.571 -0.336 -1, 244

B e e e e e D T T g S

Lit
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gecision of the  consomer 1o purchase the good igs  high 10
Mindanao; that is, one cduarter of the total response is accounted
for _bv_The high degree of responsiveness of marginal consumers.
in Luzgu and the Visavas, the greaier proportion of the total
responsé eldsticit& is due to respoﬁsiveness in quantities
purchased by households which are already in the market; i.e.,

nonmarginal consumers.

The caée of corn is a little more copplicated. While the
participation elastiéitv in luzon ié negative, the market
response elasticitv is positive: marginal consumers apparently
decrease.consumption if prices increase.. buf those in the market
-purchase  more when priceé increase——indicating a strong
(hegqtive) income effect in the lafter case. Hdwever, the market
response elasticitv is small relativé to thé participation
elasticity. Tﬁe participation elasticity ié 4l1so higher than the
markef response elasticity in both Visavas and Mindanao. in
luzon th Visavas, the corn participation elasticity is much
higﬁer than the correéponding participation _elasticities 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 to rice. This is pecause corn is
a stéple food consumed by the lower income groups, who 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 1is positive 1n Mindanao,
which again could be indicative of the Giffen good effect
Participat.on ejasticities also account tor a larger share
of the total response for commodities like starchy roots and
tubers but are smaller 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 category of luxuryv foods, the degree of total
price responsiveness 1s more directly influenced by the behavior
of households who are already consuming positive amounts of the
commodl ty In so far as previous elasticity estimates based on
cell means would tend to capture the response only of nonmarginal
consumers those estimates would tend to make greater errors 1n
estimating price , elasticities of cereals and necessities than
those of protein toods and more expensive energy sources s1nce
the response of marginal consumers would not be so significant

for the latter category of commodities

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

(Quisumbing 1986)



114

Tanle 0. Hemi-iog etasticities For Luzon,-pooled 1978-1982 data.

AT EEEEE T XN EEEEEEEITEXEREIIIRREIIEISS RN E I R L R EEEREEEEEEESEE To=22 = = £ =SS =z3
INUEPENDENT VARIABLES =~ (1 0 - 0 04 05 06 7 0

_ Rice & CornOther Cereal§tarchy RootsSugars & Fats &
Rice Corn  Proaucts  Products and Tubers Syrups  Oils Fish

Frices : '
Rice -6, 19%% 0,54 -0.15 0.16 -0.63  0.07  0.23% -0,17%%
Corn 0,15 *% 23,55 0.27 0.04 LAGR* 0,12 007 0.03

- Rice & Corn Prodacts - 0.09%% 0,12, -3.3%% -0,05% 0,21  <0.1F  -0,001  -0.0%
{ther Cereal Products S 0.09%% 0,40 0.50 -1 2% 0,07 0,07  -0.3g, -0.,05
Starchy Roots & Tubers -0.01 0.1% 0.40% 0,17 %% -2 Thxx 0,06 0.12 0. 12 %%
Sugars & §yrups =0,06 ** 0.13 0,39 0. L4k 0,16 -0id6xx 0,18 0,02
Fats & 0ils 0,02 -0.21 0.04 0.12 0,31 0,01 =1 1%s 0,07
Fish -0.02  -0.29 0,11 0,18 e 0.48 0.20  0.2%% ~=0.36 4x
Heat 0.06 *% 0,36 -0, [6xx 0.03 0.19 0.10  0.07 0.17 pew
“Poultry -0.61  -0.18 0.42 0.05 0.37 0.09 -0.13 0,16 4
Eggs S0 1¥%% <0, 15 0.33 0,20 % 0,52  -0.11 0.43 0.08
bairy 0.01 0.48 .15 0.11 0.4 0.00 0,11 0.03
Dried Beans, Nuts & Seeds 0.0l 0.03. 0.09 0.01 0,42 7 =0.04 0.06 0,01
Vegetabies -0. 0k -0.06 0.07 0,15 g -0,11 0.08% 0,19 0.08 gx
Fruits 0,01 0,02 0.12 0,12 xn 0,20 0.09%  0.012 0,12 »
Miscellaneous -0 0%k 0,07 0.2k 0.16 %% -0, 17%  Oi20xs  0.15 0.05 g4

Food Expenditure U, 48c% (.86 IR 0.59%% 2.66%%x 1.00k%x 0,90 0,95 %%

t% Ipdicates significance at alpha= 0,01, critical ¢t at 224t is 2.82.
* lndicates gignificance at aipha= 0.05, criticai t at 22df is 4.07.
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Table 30, Semi‘-lof elasticities fof Luzon‘, pooled 1978-1982 data. (cont'd)

---------------------------------------------------------------------- -— - wm—-— -
S==S=====s= T STEEISEEEEESEE=osxmE===R -4 4 4+ et s bt P A P R PR PP P PP P P TP PP T C P

INDEPENDENT 09 (U 01 012 013 Q14 015 0le
VARIABLES . Meat . Poultry Eggs Dairy  Dried Beans Vegetabies - Fruits Misc.
Nuts, Seeds : ' ‘

Prices : o
Rice 0.26 0.4} . 0.02 o013 0.15 0,27 %% 0,18 - 0.67%
Corn - 0.01. 0.09  -0.17 % 0.22 -0.23 . =0.09%F% - 0,19% - (.22
Rice & Corn Products 0.16 - 0.24 - 0.03 0.05 . 0.18 - 0.03 =0.10% -0.15
Other tereal Products 0,26 0.36 0.07 -0.02 0.4 0.1C**.  -0.06 . -0.04
Starchy Roots & Tubers = 0.3p% 0.69%* 0. 15% 0.26% 0.08% -0.05 % 0,27 *% 0,30*
Sugars & Syrups 0,15 0.20 - GleR 0,38 %% -0,03 0.01 0.00 - 0,16
Fats & 0ils 0,16 . 9,10 0.09 0.04 -0.09 & 0,08 you 0.02 0.09
Fish : 0.2%%  0.44 0,305 0.30 * 0,13 % 0.10 g, - 0.20%% 0.0
Neat =L0% 0.16 0.20 0.03 0.21 0.10* .06 - 0.04
Poultry 0.22 -3.86%k%x  -0,02 * -0.61 ®% 0,15 C0.08 - 0.09 0,44 %
Eges -0.11 -0.38 -1.5%% <0202 0.30 . 0.2%% -0, 54 -0, 45
lairy ‘ 0.20 0.07 0,04 -0,97 %% 0.03 - 0,06 * 0.00 -0.06
Dried Beans, Nuts & Seeds 0,14 % 0.04 0.02 -0.16 . -0, 85 ** 0,03 . 0.06  -0,0%
Vegetables ' 0.33 &% 0.42%% 018K 006 k% 0.3 k% W05 RE 0, 10%% (5%
Fruite : 0.08° 6.10 . -0.05 0.07 -0.10 * 0.03 RN UL BT
Niscelianeous e 0.13 %% 0,18%%x . (,|* 0.12 %% 0,05 ** U7 *EF ) UIERE -)AT R%

_Food Brpenditure L2k %% 1,20 0.88 %% 0.85 %% 0,54 #% 0,96 %% L7 %% [30%% .

** Indicates signiticance at alphe= 0,01, critical ¢ at 22df is 2.82,
* Indicates significance -at alvha= 0.05. critical t at 224f is 2.07.
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Real Food Expenditure Blésticities. with a few'excentious.
“the values ot the real food éxuenditure elarticities are greater
than one,'indicating high reshonfiVeness of féod conéumntion to
changes in real food exnendituré. The corn food expendﬁture
elasticity is negétiﬁe{~_as'expected, hecause it is an inferior
staple. However, this elasticityv 1is relatively small (in-
labsolute vaLué) for Mindanao. The unexpected result is the
negative'_fobd expenditure elasticities for poultry, which is
normally regarded as 1ukury 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 jits participation response (E )
: . 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 s larger than the participation résﬁonse,
although relative shares vary across cbmmodities and island
groups. In'mqst éaseé, the size of the market response decreases
as we move from Luzon to Visayqs to Mindanao; i.e. the
participation reébonse becomes more important as we move from
 higher income to lowér income regiohs.‘ The notable exceptions
occur in the case of corn.and méat, where fhé highest grélative

market responses (77.4% and 96% of the total, respectively) are



117

found in Mindanao. In the cases of poultry, eggs and dairy
products, the market elasticity accounts for the-highesf share in

the Visavas.

The general conclusion that can be érrived at.when comparing
velative: sizes of the Darticipafion .and market response
elasticities hetweeeh. the ‘own-price and tood expenditure
elasticities is the  greater impdrfance ot the narticinatibn_
elasticity as a cgmpoﬁent of the own-price elasticitv as compared
to +the  rea1 food expenditure elasticity. This is probably
because of the elemént of substitutabilitv implicit 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 the‘two sets of
estimates as ﬁell as the predictive power of OLS versus Tébit

estimation methods.

Comparison of Elasticify Estimates. If QLS were used to

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

(6.7) q; = o, + B, Inm, + v, 1n P, + Yo

N £ 13 ; 10CC, * Ztﬁt Year, + u,

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

rewritten as
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(6.8) g, = a, + B.1nX. + Yo, ' '
) oay a, + B,1nX, qukocck + .8, Year, +ouy
The _equation is then a semi-iogarithmic function of real food
_exbenditure and wprices plus odcupational and time dummy
variables. The elastiéities of g  with respect to real food
' ‘ i : ‘
expenditure . or prices (x ) can be ceomputed as follows?
: o
' _ ?9q,  x. R X, .’"\
(6.9) ein = §§£ 4 = iL . Bi' . aiA = al_,
where' e X = elasticitv of good - i. with respett“to the
ii : ' :
independent variable i
éij = OLS regression coefficient of X, in equation 1
a4y = mean value of the dependent variable a5

(elasticities are evaluated at the mean).

The results of the semi-log elasticitv computations are
presented in'Tables.Bl_to 34, For ease of comparison, . own-price
elasticities and real food expenditure elasticities are presented

in Tables 35 and 36.

It is immediatelv apparenf.from a comparisén of - the- OLS_
and Tobit elasticities that,  in geﬁeral,. the Tobit elasticities
are. larger (in absolute valua).than the OLS estimates.  For the
price elasfiéities, the notable exceptions occur fdr‘ricé, corn, .
staréhy_rnots and tubers. vegetables and fruits (the latter two

for Luzon and Mindanao only). This_seems to indicate that OLS
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Tabie 31, Semi-log elasticities for Visayas, pooled 1978-1982 data,

::::==========================:::::===========_.__---.--==:‘.==------====== ==z = 1 EE=E
INDEPENDENT 01 02 03 Q& - 05 06 07 08
VARIABLES Rice Corn  Rice & Corn Other Cereal Starchy Roots Sugars & Fats &  Fish

Products  Products and Tubers  S§yrups  0ils
Frices
Rice - : -0.43%*% |78 - 0.36 -0.02 -0.07 0.10 -0.09  -0.20%
Corn o 0,00 -0,60 -1.23 -0.22 1,98 -0.19 0.16  -0.06
Rice & Corn-Products -0,16%% (.41 =3 e 0,36k 0.54 6.20 0.2%  -0.06
Other Cereal Products 0.12% -0.16 0.97 -1 5 #w T =0.01 0.10 -0, 3% 0.00
dtarchy Roots & Tubers 0.07%  <0,53% 0. 60% 0,03 =2 20h% 0,20k -0,03 0.13%
Sugars & Syrups ‘ 6:06  -0.26 0.33 0, 2% 0,260 -0.46%% -0,06 0.02
Fats & Oils 0,03 -0.09 0,11 .29 -0.,53 -0.07 =100l (.00
Fish 0,10 %% -0, 34 0.30 Giks 0.17 0.37%% 0,28 *% -0.50%:
Neat ' ‘ -0.932 0.36 .20 0.18 -0.02 0.09 0.16 0,17%
Poultry o 0,23%% -0.84 ~0. 17 -0.13 6.51 . =0.03 -0.05 0.00
Eggs 0,25 0,16 - 0,72 -0.06 0.02 -0,33 -0.75%% 0,04
Dairy 0,00 0,23 .80 -0 14 0,33 0.19 0.06 0,22 %:
Dried Beans, Nuts & Jeeds -0.01 0,30 - . 0,48 o =020 =% 0,16 -0.08 -0.14 =0.01
Vegetables -0, 04 -0.01 0.7 0,29 %% 0.01 0.21%=% 0,16%% 0,]4%:
Fruits ' . 0.15%% -0, 5% - 0.15 0.03 0.3%  0.01 0.13 0il2%
Niscellaneous 0.02 %% -0, 22%* ‘0,06 ' 0.37 &% ~0.05 0.3ra% 0. 19%% V,05%
Food Expenditure 003 %% «0,43 0.98 0,95 &% 1.25 Lobbek 0,88 %% 0,97%y
‘_'====2====='=========‘.‘.:::====:=============:::========:======='-'===============:::========::::::::::::::::::::::::

*# Indicates significance at alpha= 0.01, critical t at 22df is 2.82.
* Indicates significance at alpha= 0.05, critical .t at 22df is 2,07,
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Tabie 31. Jemi-log elasticities tor Visayas, pooied 1978-1942 data. tcont'd)

~ INDEPENDENT . 09 010 (1 012 013 0}t 015 Q6
VARIABLES Heat”  Podltry'  Begs Deiry ~ Dried beans Fegetables Freith . Mige, -
futs, deeds
Prices
Rice 0. 46 0,20 -0.03 0,05 <060 <0.2)  -0.10 0.33
Lorn -0.%3 127 -0, 06 0.19 0,14 0,10 =0,04  -0.9%ek
Rice & Corn Products 0.26 0.12 0.19% 0:15 G.19 0,06 6.10 0.:8
Other Cereal Produets 0.09 1.01 0.16 0.05 0.20 0.15% 0,02 -0.01
Starchy Roots & Tubers 0.1 0 15 0,058 0.36%% 0.04 0.05 0.13 0,50ex
Jugars & Syruos 0.4 0.02 0.18 0,30 0,25 0,02  0.00 0.5
Fats & 0ils 0,45 0,16 0.09 0,36 0,37 0.00 0.11 . 0,27
Fish 0.25 . 0.45 0,550 0.03 0.22%%  0.19%% 0,36% 0,13
Meat o187 0,58 -0.10% 0.10 0.10 0.08 0.12  -0.45 *
Poulitry -0.22 -3.0% 0,17 -0.06 -0,50%% 0,09 0.18 0. 66*
Eggs 130 0.8l <1, B4R -0, 29 0.09 -0.13 0.30 0,35
Dairy -0,09 0,39 0,10 -1 6% 0.07 0.06 0.08 0,03
Dried beans, Wuts & Seeds -0.49% 0,34 -0,20%% -0.08 -0.91 %% _0,05 017  -0.15
Veretabies 0,324k (.13 0.29%% 0.19 0.01 -0.57%% 0,16 0.16
Fruits 0.16 0,27 0,05 -0.01 0,11 0,01 =1.15%% 0,15
Wiscelianeous 0,264k (.27 0.3y % 0, 29%% 0.26%% (.00 0,04% 0,665
Food Expenditure .13 1,00 [ilekk 0,62 0.88%% 0,98 %% | guk¥k | yAE

=IEITTTRS T e e e e T e e A e e S

0,01, critical t at 22di is 2.82.
0.05, eritical t at Zidf is 2.07.

** Indicates significance at aipha=
* Indicates significance at alpha=
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Table 32. Semi-log elasticities for Mindanao, pooled 1978 and 1381 data,

S EEEESEEESECEEREEESEE B3 mawa 414 = EEEEEEEITITCSESSISSRSSESSERES

INDEPENDENT 01 02 SO R ) 05 06 07 - 08
VARIABLES Rice Corn Rice & corn Other Cereal Starchy Roots Sugars & Fats &  Fish
' ' Products  Products -and Tubers 8yrups  Oils
Prices . ' : _
Rice ‘ 07T 904 ~0.33 0.28 0,35  0.06 ~ -0.12  =0.05
Corn - -0.26 0,33 1,03 -0.49 0.52  -0.51  -0.66  -0.22
Rice & Corn Products -~ -0.15%% 0.79%  -L%¥* .01 <003 . -0.05 003 -0.02
Other Cereai FProducts 04T 01 -0.16 bt St -0 06 -0 0.0
§tarchy Roots & Tubers 0.00  0.24 0,02 NI LB RF 003 013 003
Sugars & §vrups 0.02  -0.05 .03 i 0 %% 0.07  -0.14  0.06  ~0.00
Fats & 0ils S -e0 =003 0,06 6,02 0005 -0.01 0 -0.76%F 15 ¥
Fisn _ w5 -0z LT i39%% 908 0.6 023 oenER
Heat 0,00 0.20 .72 -0.19 C0.66 0,08 -0.09 0,00
Foultry -0.00 0,27 -1, ih. 29 0.3 0.06 4.5z =013
Eggs _ 0.47 i, 96 0,33 -0.67 061 =018 -0.k6 =002
Dairv . 0015 =025 -1, i .02 -0.37 =020 G230 0,13
friec Beans., wuts & Seeds 0,00 0,10 0,24 -0, 06 0.067 0.01 =, o i, 11
Vegetables : 00k -0.21 .29 b2 e it 19 Uolig  O.u4 0.0l pg
Fruits D 13%% -0,28 -0.22 0,25 0,05 . 0.20% G.04  U.04
Niscellaneous : -~ 00 =0.22'% 0 0.1 0,29 % -0.22 0,33 &%  U.2%% - 0.1
Food Etpenditure 0.502% 0.12 1.14 0.85% . L7200 0089%a 0.9485  0.52 g
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Tabie 37, Jemi-log eiasiicities Tor Hindanao, poolen 1978 and jyds data. (cont'di

- INDEPENDENT 0y QL0 011 1] Uil 014 015 006
VARIABLES Meat  Poulitry Bggs Dairy bried Beans Vegetable Fraity  Misc.
- ‘ Nuts, Seeds

Prices
Rice 0.41 0,60 -0, 29 -0, 14 U, 18 =1, 05 (.02 - 0.12
Corn - -6.09 0,27 0,07 0.68 0.62 0,14 0.13 © -0.51
Rice & Corn Products - 0,02 0.80 -0, 6 -0.15 0,24 -0, 02 -0, 15 -0.22

- Other Cereal Products 0,66  -0.45 -0.08 ~0.08 ~0731 =0.06 0,16 -0.07
Starchy Roots & Tubers 0.33% 0.08 -0.07 0.14 0.11 0,06 = 0,20 -0,08
Sugars & Syrups 0,29 0.30 0.21 0.27 - 006 0.3 -0.12 0.52%
Fats & 0ils ' 0.32 0,23 0,15 0.11 =0.17 =0, 0% 0.23 0.15
Fish 6,39 -0.8) 0.51 0.34 : 0.36%  0.297%% 0,%% -0, 04
Neat ' “2, 0% %% 0,10 -0.29 -0.15 -0.15 0,20  -0.02 0.12
Poultry 0,19 -5.20 0.03 .23 -0.12 0.17 0.0§ 0.05-
Eggs : o =1.63 0,65 YRy T <0.49 © 0,74 0,39  -0.84  <0.40
fairv U, 18 .50 ~if, 19 -0. 1% - =0,49 0.17 0. 38 -0, 17
vtied Beans, Nuts & Seeds -0.30  -0.04 6,00 S 1] =0, 7% 0,02 0,16 -0.19
Vegeradies 0,10 0,09 b, 3B 0,24 Wb <057 -0.07 0,19
Fruits Gid =007 0,06 v, 02 S0GT =05 =1 2Tk <. ik
Alscetianesns i, 54 0,43 U, i6k% 0,8 A% TN 0.12%% 0. 1sx -0, dixs

food Expencitiire [.31 =0, 15 077 .63 WSRO Ll RR [ Ta Rk bk

** Indicates signiricance gt aiphaz 0.0), critical t at 22df-is 2.62.
* Indicates.significance at alpha= 0.05, critical t at 22dT is 2.7
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Table 33. Semi-lbg elagticities for Philippines, pooled 1978-1982 data,

=== -+ 3 ] REERE === = RS EEESSCEEEEETRES=w===ESS

INDEPENDENT Q1 02 03 04 05 06 07 08
VARIABLES Rice Corn Rice & .Corn Other Cereal §tarchy Roots Sugars & Fats &  Fish
' Products  Products and Tubers  8yrups  Oils

Prices ‘ :
Rice : -0.37%% 1.0 ~-0.08 0,17 <0,50  0.08  0.18% -0,1%%*
Cors -0.09%** 089 0,24 0.05 1.33%% (.05 0.13  -0.02
Rice & Corn Products - -0.01  0.52 -1.88% 0.03. 0,40 - -0.01  0.09  -0.08%*
Other Cereal Products 0.12%* -0.09 0.27 el 26%% 0,08 0.04  -0.37%*% 9,02
§tarchy Roots & Tubers 0.02%% -0, 3% 0.35 % 0,14 %% SLARE 0.09%% 0, 10%F 0,10
Bugars & Syrups -0.02  -0.21 0.33 %% 0.16%* 0.06% -0,31  0.13 0,02
Fats & Oils 0,02 -0.13 0,04 0.12% 0,18 0,00 -1 12%% (.0P%
Fiah 0.02 0,30 0.20 0,32 %% D46 0.20%F% 0, 0%% g PR
Heat 0:06% 0,33 -0.07 %% 0.03 0.17 000 0,07 0.7k
Poultry : 0.06% -0.54 S 010 0.00 0,23 006 -0.17% 0,105
Begs 0.20%% 0,27 0.18 0,25 %% 0.66 -0.21%  9.29  -0.03
Dairy . 0,00 . 0.3 0.10 2,09 0.% . 0.0 0.11 0, 10
Dried Beans, Wuts & Seeds 0,00 0,21 -~ 0,10 -0.03 0.3  -0,03  0.02  0.03
Vegetables ~0.03%*% 0.0 0.12 %% 0,18 %% -0.07  0.11%% (,18%% 0, [4*
Preits (0,00%% -0.86%* 0.04 8. 13%* 0.25  0.09%% 0,16%% 0.0%%
Niscellaneous 0.00  -0.37%% 0.23 %% 0.2 %% 0.1, 0.23%% 0.17RF  (.0F%

Food Bxpenditure 0,54%% -0,61% 1,27 %% 0,68 %5 2,25 %% [ 07%% 0,900 0, 9p%

B em=s A S ; =

*1 Indicates significance at alphas 0.01, critical t at 22df is 2,82,
* Indicates significance at alpha= 0.05, critical t at 22df is 2.017,
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:ATQbIb 33. ‘Seni{log.elasticities for Philippines, vooled 1978-1982 data. (cont'd)

“NDEPERDENT 09 o ou 012 013 014 015 Qe
VARIABLES Meat  Poultry - Eges Dairy D(ied Beans Vegetables Fruits  Misc.
Nuts, Seeds
Prices’ - : _ ‘
~Rice o046 - 0,20 -0.0% -0.05 Ca066 -0.23%% 0,10 0,35
Corn . =03 LT -0.04F -0.19 0,04 . ~0.10%  -0,04%% 0,95
- Rice & Corn Products 0,26 0,12 0.19 . 0.15 0.19%  0.06%% 0,10  0.18
Other Cereal Products 0,09 1,01 0,16 0.05 0,200 0.15%% g,02% -0,00
-8tarchy Roots & Tubers 0. 12% 0. 15%%  (.05%% 0,36%% 0,06%% 0,05 0,19%%  (500%
Sugars & Syrups 0.4F% ~0,00%%  g,18%* 0.30%% 0,25 0,02 0,00 - 0.05
Pats & 0ils 0,45 0,16 0.09 0.36% 0,37 0.00 0.1 0.277
. Fish - ' 0.2%%  0.85 0.55%% 0.03%%: 0.20%% 0,19%  0.36%* 0.1
Neat - o -l 0584 -0:10 0.10 0,10 0,08%% 0,12 ~0.45
Poultry 0,22 SRR 0 0TRR 0,060 -0.50- 0,09 0.18 0,66
Bggs 130 <081 -1.84 -0.20%* 0,03 -0.13%% 0.30% 0,35
Dairy _ ‘ -0,09 039 01 -136%% 0,07 0.06 -0.08 0,03
Dried Beans, Nuts & Seeds  -0.49°% 0,3 -0,23 - -0.08 -0.91%% -0,05 017  -0.15
Vegetables. 0. 8% 0. 13%%F R .19 001FF L, 57F% g, 16%%  g.16%
- Pruits e 0 0,05 -0.01 -0, 1% 0,01%% -1 1F% -0.15
Miscellaneous | 2 0. 0,39%% 0,29%* 0.26%F 0 0,06%%  0.08% -0.66%
‘Food Brpenditure 113 100 - 1, 14%* 0.62%* 0.08%%  0.98%% | pek* 1 pF*

----------- k4 TEZ=== S22E2 = EEEEETIEREEE s=== === =

' '*-Indi§ates significance at alpha= 0.01, critical t at 22df ig 2.82.
* ¥ Indicates significance at cipha= 0,05, critical t at 22df is 2.07.



Tanie 44. Lomparison oI awn-nrice eiasticities, OL3 and iodit.

Rice

Corn

Rice and corn products
Other cereal products
Starchy roots and tubers
‘Yugars.and syrups

Fats and oils

Fish

Meat

Pouliry

Eggs

Dairy :
Dried beans,nuts & sreds
Vegetables

Fruits

Miscelianeous

teEmmmsssssssssssrSSEEEEEESSIETEEIIISSSTETESESTSGETSESIIasssssassssassssis

----------------------
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- Nindanao
<iopiv cut8 - Tebwm
0.3 =077 TR
ST 00 0,05
=505 =L . -3.65
-6.00  -1.63 -7.33
-0.29  -1.86 -0.48
-0.62  -0.1% -0.29
-2,60 0,76 -2.06
S1L28 -0.40 145
S50 -2.05 -2.01
446 =5,20 -3,98
-6.00  -2.52 -8.02
-4.63 =015 -0.90
3,08 -0.71 -1.64
-0,33  -0.57 -0.40
-0.18  -1.27 ' -0.09
-0,63  -0.45 ~0.65

A mErEmEm--———
S S TN N T NS o o o o o TN N N T N N T e o e e ok e e e i
= B St A bttt e+ it b

" Rice’
torn
Hice and corn oroducts
tner cerear products
Jtarchv roots and tubers
Sugars 4nd syrups
Fats and oils
Fish
- Neat
Pouitry
Begs
Dairy
Dried beans,nuts & seeds
- Vegetanies
Fruits .
Miscellaneous

T e R W o O S e o e f

Mindanao
Tobit‘ 0LS ~ Tobit
5.088 0.50 5.09
-2.87 0.12 -).43
0.74 1,14 1:50
6.23 0,85 4.0}
2,19 1.72 5.07
.92 0.89 5.7%
6.78 0.9 6.63
8,32 3.82 7.719
1.85 1,31 1,26
-1.93 -0,15 1.34
7.26 0.77 4. 19
206 0,65 249
3,59 0,75 4,53
8,62 1.2l .07
10.80 1,78 10,08
3,34 116 7.35



Table 36, Comparison of root of mean équared error (NSE) between 0LY estimates and Tobit estimates.

COMRODITY

Rice

forn

Rice and corn producte
Other cerezl products
Starchy roots and tubers
Sugars and syrups

Fats and oils

Fish

Neat

Poultry

Eggs

Dairy

Pried beans,nuts & seeds
Vegetables

Fruits

Niscellaneous

0L§

4628.51
1574. 66
1113. 74
1164.01
6777.68
1451.04

158161

3476.29
1609.09

1366 65

678,77
£140,77
855.07

C 469502

576152
2092.66

Tobit

£624.83
1595. 74
1079. 84
1139.36
6939.82
1458.03
147211
3468, 82
1671.92
1380.77

680.81
§141.70
857.99

4064.17

6064.01
1152.67

L3

§450.46
442, 17

928.10
1032.62
1526.19
1316.148

743,91

3683.09
17793.60
1838.77
556,23
173,11
693.75
J061.64
5707.78
3737.68

Tobit

476,02
4621.31

971.81
1608.23

3657.86

1502. 39
730,95
3638.34
1806. 96
1088, 28
553,41
2468, 14
696.12
3052.07
5832.21
181712

it
510954
i201.18
871.85
4962.32
990,33
730.08
3097.92
1960.10
T84, 57
583,39
1132, 54
635.20
4089.26
4967.51

1944,35

Nindanao
018 -

Tobit

5718.32
3306.64
1200.86
859,52
4951.69
§91.33
Tah, 54
3078.67
1%68.35
802.61
851,30
1259.42
639,91
4033, 24
5063.95
1369.92

L3

5178.03
1382.47
347718
1106.91
6038.62
1420, 68
1356.33
3530.51
1182.15
1252.56
641,09
163441
197,86
1970.99
5694.53
2601.43

PHILIPPINES

Tobit

5176. 34
459,28
1069.80
(09392
5218.59
124,05

o 1:53.83

3518.28
411,37
126).41
683.68
3640.29
801.06
1944, 71
5593.93
677,30

§:748
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estimates for ngcessities mav tend to overestimate tﬁe size of
.the price' response and £hi$ mayv -in fact be a reason for the
relativelyv lafge. e]asficities estimated in iprevious studies.
That is, previous studies fpoused only on the market respoﬁse,
and not the total re5ponSe’(which is a sum of the participafioﬁ
elasticitv and the market response elasticity). A line fitted to
values corresponding to the consumption ot nonmarginal_houéeholds
would tend td overstate the price elasticitv. The tood 5udget
elasticifies 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
mayv be As imbortant as; or‘even moré important than, price

effects, contrarv to what'Timmer (1981) suggests, even within the

short—-term.

Finally, ©both estimation procedures yvield mixed results as
far as the RMSEhcriterion 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 system applied‘to-

the NCSO FIES data.

6.2 Total Expenditure Subsystem
6.2.1 Estimation Results

The various sets of estimates of the totg! expenditure



Tabie 37. Translog regresszion resufts. quadratic form, actaal prices, uncomstrained estimates.

eSS eSS E S S CECE LS E RS S SIS CERSSESSS=sSs=2=s IF------—=====================================:====================3===================::3====::::::::::
. . Log Prices :
Intercept Log Real “ (log Real Food fhefter Clothing Puel, light Nisc, Tl T2 T3 REG I REG 2.
: Bipenditare Brpenditure) & vater- ' .
Food 1.501 - ~0.24% 0.008 -0.192 -0.014 8,132 0.099 0.1% 0.129 6.138 G.125 6.019 6.617
' {4.330). (-1.964) (1.361y  {-2.251) (-0.%921} _(2.665} {4.754) (1.123) (0.979) (L.275) {(2.022) (l1.501) (1.454)
Fhelter -0,087 8.059 -07002 0.115 -0.015 -0.055 -0. 064 -0.008 -0.008 -0.027 -0.016 -0.008 -0,000
(-0.511)  (l.447) (-0.703) (2.758)  (1.722} (-2.261)  (-6.383) (-0.932) (-0.279) (-0.513) (-0.517) {-1.383) {-i.432)
Clothing 0.06 0.0?4 -0.005 §.401 -ﬁ;ﬁii -0.063 -0, 01t -0,010  -0.07%  -0.%64 -0.052  -0.006 | ]
(-0.634)  {3.304) (-2.850)  (-D.&408) (-2.365) ({-0.253) (-1.978) (-2.169) (-2.061) (-2.166) {-3.132) (-1.762) ({0.Il6)
Fuei, iight 0,301 =0.077 ¢.905 0.40¢ -9.903 0.0t3 0.081 -0.062 0.012 0.001 0.006  -0,001 0. 004
and water  (6.004} (-6.511}) {5.659) (0.768) (-1.831)  (2.136)  (0.39%) (-0.96%) (L.IBD) (0.955) (0.642) (-0.34B) (3.419}

S EESEERCESSSEIETS IS SN TISCIESSIEES RSN ESTCRE SIS EEIEISSEIEIESSIESSIISEECSCEICTEEESSREEEESSSSSSISCTISISSSESsSREEIEITsEEzEsssosIIassIsssEss=sEsss

Log-likelihood= 4355.66

gzl
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" svstem using the translog demand function are presented in Tables
‘38 to 45, For brevity, a comparison of the eight sets of

estimates vields the following observations:

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

basis of log~likelihood).

(2) However, mnot all the guadratic real expenditure terms
are significant: thev -are significant in 7 out of'B sets for
clofhing (negative) and fuel; light and water,(Dbsitive) and are

insignificant for food and shelter.

(3) While +the tests for homogeneity and symmetry lead us
to Treject the null hypotbheses (chi-squared 10 F-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 is the constrained quadratic specification wusing
index ©prices (Tqble 41). We now analyze the results for +this

sbecificatiqn in greater detail.

With the exception of the equation 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 significaﬁt. All the time dummies are



Table 18,

oel

Translog regression results, guadratic in}m. aetigl Trices. constrained estimates.
) Log Frices
Intercept Log Real {1og Real Food sheiter Clothing Fuel, light Mise.
Experditure Expenditure; : 4 water

Food 1.719 -0.184 0.004 0,025 -0.028 §.014 0.013 -0.625 ]
(6.096} (-2.246) (0,678 (1.086% (-3.137)  (1.029)  (2.B55% (-2.327} (5§
Shelter -0, 1412 0.014 0.061 -0.028 8,213 -0,00% -4.01 0.027 -0
' (-1.1033} {0,359} (0.343%  (-3.150) (5.088} ¢-1.989) (-%.706) .(4.747) (-3
{lothing -0. 152 0.075  -0.003 B0t -0.609 . 005 0 -¢.011L -0
' {(-1.978) {3.368) (-2.928) {1.029) (-1.989) (0.410) (-0.115) (-2.648)(-4
Fue]. ligat 0.361 -9, 017 §.005 0.013 -p.010 0 -0.003 ] -0
and water {§.97%) k-6.5461) (5.71¢6) (1.835) [-&.Tﬂﬁ}_ {-0.115} « (-i.927) (-0.068) (-3

Ti T2

060 §.88)
9301 (8.069)
.0[6. -0.0%7
.303) (-3.287)
A1 -8
(202) (-4.393)
006 -0.008
JBO2Y [-5.447)

T3 REG | REG 2
0,089 -0.925  0.001
(8.956) (-2.702} {0.122)
-0.012  -u.021  -0.001
(-1.463)  (#.724) (-0.143)
-0.026 . -0.806  0.003
(-8.716) (-£.987) (0.950)
-0.007 5.99¢ 60,003
(-5.198) {-0.836) (2.019)

A I I A I T i it i P P it it I T T T T I T T T T e A D T T E I T B e o o o e o = > A

Chi-squared {10df} = 105.018
Critical chi-sgquared at 10df, alpha=

0.65 is 18.31,



- Table 39, Tfanslug regression results, quadratic form, inder prices, unconstrained estimates.

: o Lo g. Prices _ _

Log Real (Log Reel - _ - Fuel, light , ' oo o
Iatercept Brpenditure Brpenditure} Food $helter Clothing & Kater Kisc. Tl 12 T3 REG 1 BBG 1.
Food 0.368 -0, 135 0.002 -0.090  -0.008  0.177 -0.084  -u.004  6.27) 0.259  0.182  G.01) - 0.016
(1.082) ~ (-4.36%) (0.598) (-1.4tD) (-0.604) (2.643)  (5.359) (-0.338) (2.793) (3.200) (3.946) (1.214) (1.672)
. Shelter 0.307 8,025 b 0.103  0.01% -0.114 -0.043 0.00L -0.096 -0.094 -0.051 -0.009%  -0.01
(1.445) (1.292) (0.178) (2.574) (1.796) (-2.716) (-6.413)  (0.174) (-1.575) {-1.858) (-1.759) (-1.333) (-1.768)
~Clothing 0.043 ¢.07 -0.006 -0.048  -0.015 0.043  -4.007  -0.005 -0.054 . -0.048 -0.043 -0.00] 0,004
(0.35%) (6.348) {-5.657}  (-2.100) (-3.255) (1.783) (-1.209) {(-1.261) (-1.355) (-1.650} (-2.585) (-0.224) {1.23)
Fuel, light  0.072 - -0.037 ¢.003 0.009  -0.004 0.014  -8.001 ] 0.017  4.01 0.002 0 0. 004
and water (1.092) (-6.1082) (5.006) (0.732) (-1.440) (1.047) (-0.231) (0.068) (0.889) (0.652} (0.234) (-0.163) (1.9432)

Log-likelihood= 543,789

el



cel

Log pricests .
Log Real tLog Real Fuel, light .

Intercept Bipenditure Brpenditurel  Food §heiter Ciothime & Water Nise T1 Tl T3 REG 1 REG 2

Food 113 -0.129 0.001 g.655 -0.013 -6.031 0.60  -0,026 0.06f. 0.081 0.078 -0.02& -0.005

: (15.264)  (-4.195) _tﬂ.ﬁiﬂlr (2.222) (-1.537) (-1.521} ~ (3.064) (-3.179) [8.615}-[l1.1255)(11.2331 (-3.262) (-0.718)

Shelter 0,008 rﬂ.ﬂlq 0.001 -9.013 0.018 -6.017 -0.011 9,022 -0.82 5.971 -0.011 D.02 ¢, 0081

(0,182} (0.995) (0.503)  (-1.537) (2.675) (-3.550) {-5.086} (4.597) {-4.426) (-6.387).(-2.568) (4.645) {0.261}

Clotking -0.104 0.7 -0.007 -0.031 -0.01% 0.054 -0.602 -0.005 -0.01F -0,00i2 -0.012 -6.001 0.006

(-3.9211) {6.437) (-5.759)  (-1.520) (-3.550} (2.570) (-0.471) (-1.331) (-&.217) {-4.57)) (-8.896) (-0.241) (2.079)

Foel, light 6.158 -0.038 6.003 ¢.014 -0.011  -0.002 -0.004% 0.002 -0.007 -0.01 -0.009 g 6,003

and water  (10.983)  (-6,164) (5.092) (3.064) (-5.086) (-0.471} (-2.373}) (1.000) (-5.328) (-7.165) {-6.924) (-0.228) (2.113)
ssssssZ=TE2=TEISSES EESTSCSESS=SERESRET ===_======‘-’========8============= BE=ZIIZR ==!========S================ EEZSSEZE=ECEZSSZIZSETESE ErEs IS ESESSSSRRZSEE

Chi-squared 10df= 96.2157

Critical chi-squared at 104f, alpha= 0.0} is 18.31.



Teble 41. Transiog regression results, linear form, actral prices, uaconstrained ectimates.
='=============================::===================='=====:=======:=:==:============= -------------------

Log Resl Fuel, light

Ietercept Brpenditure Food Shelter Clofhing & Water Nige. Tl T2 T3 REG 1 REG 2
Food 1.10§ -0.113 ~1.788 -1 1,333 0.099 6,010 0.145 t.15 0.13  0.019 0.017
(5.838) (-18.101) (-2.251)  (-0.792) (2.690) (%.756) '(l.ﬂﬁB}_ (1.102) (I1.388) (2.112) (1.438) - (1.534)
Shelter 8.053 0.0) ﬁ.lll ﬂ.ulk -0.055  -0,06¢ -0.008 - -9.022 -0.03  -0.007  -0.008  -0.008
(0.142) (8.408) (1.698) (1.708) (-2.275) (-6.303) (-0.902) (-0.343) (-0.572) (-.564) (-1.272) (-1.475)
Clothing 0.164 0.01 -t 017 =0.011  -0.006 -0,01} -0, 009 -0.083 0,071  -0.056 -0.006 _ ]
{3.11N {5.100) (~0.746)  (-2.410) (-0.712) (-1.986) (-2.030) (-2.305) (-2.387) (-3.298) (-1.622) (-0.053)
Fuel,'light 0.067 -8.010 0,016 -6.002 0.016  0.001 -, 002 0,632 0.022 0.00% -0.001 0.004
and water (2.398) (-9.527) (1.307)  (-0,872) (1.18%) {0.620) (-1.169)  (1.634) (1.377) (0.982) (-0.776) (2.670)
====E!383l!l.ll====8==383======='================================‘==8==============================2==================================

~ Log-iikelihood= 4336.568

eel



=-=-=-:-::::::-::::::::::=:=:=:=======:::=:::::::::::::::::::::::::::::::::::::::::::::::::::::===:::::=:::==:========:::===::::=:=

Log Reai Fuel, light :
- Intercept Expenditure Food Sheiter [lotRing & Water Kise, T1 - 13 REG 1 REG 2-
Food 1,532 -0,128 0.025 -0.028 0.6112 0.015  0.024 0.059 0.082 §.087 -0.02 ¢.001
: (20.432)  [-17.38%) (1.066)  (-3.083} (0.871} (3.087) (-2.251)  {5.B61) (B.077) (8.997) (-2.637) (0.135)
Sheliter -0.187 0.028 -0,029 0.021 -0.008 -0.01 6,025  -0.017 -0.027 -0.012 0.021 -0.001
(-5.917) (7.988} - (3.093) (3,059} (-1.872) (-4.951) (4.735) {-3.380) (-5.461) (-2.596) (4.8%1) (-0.128)
{lothing 6.8612 0.6t 0.012 -0.008 0,086 0 -4, 811 -0,011 -0.0tt -9.822 -0.006 0.003
{2,759) (5.002) {0.871) {1,872} 90.493} (0.146) (-2.682) (-3.75%) (4,057} (-8.214) (-1.970} (0.867)
Fuel, 1ight t.13% . -0.81 0.015 . -0.01 ) - -0.00% # ~0.0087 -0.01  -B.00%  -0,001 §.003
and water (12.588)  (-9.323) (5.087)  (-4.941). (0.146) -2.632} (-0.026) (-4:579) (-6.468) (-6.349) (-0.816) " (2.206)

-------=::::*::::=:=:::::==::::::::=::=::::::::::::::::==:=:=======:===:=::=:=:::::::::=:=:::::::::::::: ------------------------ ===

Chi-gguared 19df= 104.276 :
Pritical chi-squared at 16df, aipha=0.0} is 18.31.

Vel



Log Prices
o Log.ﬁeal_,l_ : . Fuel, light - T :
- Intercept Bxpenditure Food  Shelter Clothing & Water = HNise. 1 r? . T3 2E6 ! REG 2
Food U310 106 -0.087  -0.008 COL%6 0,085 -0.004 0.7 0262 8080 0,013 g.006.

(0.953)  (-32,295) (-1,366) (-0.593) (2.631)  (5.388)  (-0.347) (2.837) (3.238) (3.978) (1.201) (1.708)

 Skelter 0.297 0.028 . 0.10¢ 0015 -0.0T6  -.063 0.001 -0.095  -0.093  -0.05  -0.008 -0.01g
[1.452)  (12.563)  (2.598) (1.808) (-2.7120) (6,411}  (0.173) (-1.56T) {~1.851) (-1.753) (-1.337) (-1.760)

Clothing 0.23 0,060 -0.006 -0.016. 0.045 -0.008  -0.085  -0.067 -4.057  -6.047 0 2.003
{1.931) (6.050)  (-2.497) (-3.354) (1838} (-1.410) (-1.122) [fi.ﬁﬁl}_(-l;Qii} (-2.754) (-6.103} {(0.873)

Fuel, 1ight -0.019 -0. 067 0.014 -0,003 g.012 0 b 9.023 B.015  6.004 -8.001 0,684
aad water  (-0,296) (-10.099) {1.124) (-1.228)  (0,920) (-0.012) (-0.004) {1.163} (9.915}) (G.kﬁl) {-0.260) (2,174}

.............................................................................................................................
---------.---—--_------—---_---_-_-_-_------------------~-------------=-=-------- ...............................................

beg- tikelihood= 4515.713

GEl



“able &4, Transleg regression results, linearffo;l, inder prices, constraiged estimates.

'=_===================-==========8=============================.==============='==========‘-‘=======_=‘==========_==_======.==S=_=.8=8===S==.==
Log Pricests
Log Real ' Fuel, light : _
Intercept Brpenditure FPood.  Shelter Clothiag & Vater Nisc. T ¥ 1 RBG 1 RBG 2
Food 1,100 0.118 0.062 -0.9812 -0.039 0.015 -9.026  0.061  0.080 0,077  -0.025 -0.005

(61.65) (-32.650)  (2.462) (-1.44B) (-1.845) (3.122)  (-3.201} [316Q81'{11.26T} (11.256) (-3.351) (-0.751)

ghelter ©o-8, 014 6.029 -0.012 0.0t6  -0.017 .4&.ﬂll 0.622 -6.020 -0.029 -0.011 8.02 0.601
(1,272} (I1.853) (-1.%48} {2,669} (-3.498)  (-3.096) (4.570) (-4.457) (-6.494) (-2.666) (4.631) 10.283)

Clothing : U.04] 0.008 -0.039  -8.817 §.062 - -0.001. -0.005 -0.010  -8.010 -0.020 -0.001 0.006
(5,899 (5.943)  (-1.045) {-3.498) (1.8455  (-0.405) (-1.306) {-3.816} {3,761} (-7.890) (-0.132) {(1.B28)

fuel, light  0.038  -0.007 0,015 -0.0K . -0.081  -0.005  -0.001 -0.008 - -0.011 .00 & 0.004
Cad water  (21.925) (10,108} {3,122} (-5.096) (-0.405) (-2.518)  1.046 (-3.454) (-7.620) (-1.507) (-0,099) (2,457}

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

Chi-squared 10df= 97.1839 :
Critical chi-squared at 10d4f, aipha= 0.05 is 18.31.

9tlL



Table 45. Compensated orice, cross-pfice and totai erpenditure ejasticities, by island group.
(Ouadratic, inder prices and constrained estimates)

Fuel, iignt Real expenditure
islabd Group Food Shelter Ciothing & water Hiscelianesus  elasticity
Luzon -0.35 G. 11 0.02 .07 0.15 0.79

Food 2.43 -0.73 -0.G45 =0, 04 0.37 1:22
§nelter 0.16 -0.08 -0.23 0.03 0,13 1.13
Clothing 0.986 0,00 i, 45 -1.04 . 26 9.82
Fuei, light & water 0,42 0.4 i 9.6 -0.77 1.4
Miscelianeous '

Visavas :
Food -0.33 4,09 N b, 08 U, i4 0.80
fheiter 0.4 -0, 72 -0.07 -, §% . 38 1,26
{lothing _ il -f,08 -U.2h .03 i3 1.1
Fuel, Ligni & water b.ub =i, 10 0.0 -1y .4t 0.8%

" Miscellaneous 043 0.13 . 6 0. 40 -G.78 1,47

Kindenao
Food -0.33 0,09 0.3 0.47 .15 .80
Snelter £.45 -h. 71 -0.07 -5, 05 i.19 I3
Clothing 0.18 -0, i0 -, 24 0.03 0.13 A3
Fael, iight & water g8 -h, il .03 - -1.604 0.2) A2
Miscelianeous .22 §.08 .06 -0.77 1.45

.44

LEL
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significant, while the REG1 (Luzon) dummy is signifiéant for food
and shelter and' the REG2 (Visavas) dummy significant for
clothing and for fuel, light and ﬁaterf The estimators obtained
from +this specification were then used to compute pfice} cCross-~
priée. and totdl expenditure elasticitiea for eéch island group,
evaluated.af the mean of the independent variables, with values
of_.expenditure shares predicfed using the abovementioned means

(Table 46).

6.2.2 Elasticities
The compensated price and cross-price elasticity matrix is
presented in Table 46 All the price elasticities are negative

and'lgss than one with the exception of fuel, iight, and water.

The cross-price elasticities reveal substitutability
relationships with the exception of shelter, which is
comhlementarv to c¢clothing and to fuel, light and water. The

demand for shelfér, 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 price and cross-price elasticities for each islaﬂd
groub is pfesen{ed in Table 47, while aggregaté compensated and
uncompensated price and cross-price elasticity maltrices are shGWD
-

1n Tables 48 aud 59, respeclively.,

Taple 50 presents a comparicon of thiﬂ study’s estimatew

vis~a-vis ©previous demand etudies rfor the Philipoines {(Lluch,
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isiand group bacospensated price ejasticities
’ E Fuel, light
Food  Shelter Ctothing & water Miscellaneous
Legen : : _
Food ' -0.77 -0.32 -G. 44 - =0.35 o =027
§helter 8.30 -5.88 . -0.20 0. 1% 8.21
Clething .08 -B.16 -6.39 -3.03 §.04
Foel, light & water . - 0483 - -8.13 8,92 -1.07 0.1
Hiscelieneons 0.08 <0.10 . 3.29 -0.28 -1.11
Viravas . R ) : _ ]
Food -0.78 -0.36 -0.41 -9.37 -0.30
§helter 0.32 -9.85 0.2 -0.18 . 9.25
Ciathing 8.13 -0.16 -0.36 -0.05  0.05
Fuel, light & water Y - =014 6.02 C 0,07 0.19
Miscellaneous .10 - =0, 10 -0.27 . -0.127 -l.1r
Nindanae
Food -0.78 -0.16 -0.41 -0.38 -6.34
Ineiter 0.3 -0.85 =4.il -0.18 .26
Ciothing R LA X : -0.11 -§.05 - 0.65
Fuel, lieht & water f, 84 -.15 0.02 ~1.07 4.0
Kiscellaneous ¢! _ -g.1 . -0.328 WL . -1.11

S T T T L oo S L S L S S T L o S S D T S L L N o T T O o o o o o o o o o B o I o o o o o o o o o i o o 0 o e i e e e e A T L e e
e e e P - 4 I L P P P F P P I TP T T P Y P T T

ai obrained frow Table 45 using the Slutsky gquatiah:

where eij is the uncompersated elasticity of i with respect to i,
i3 is the comoensated elasticity of i with respect to i (from Table 45),
Ei:is the reaf exnenﬁiture eiasticity of good i and is the budget share of good i,

[N

6EL
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Table 47. Cowpensated orice and cross-price eigsticity matrices, Philipoines ay

====================R:Bﬂ:ﬂ:!:====================='EE=================================;=====
Compensated elagticities _ Fuel, light

if Food Jneiter Clothing & vater Miscellaneous
Food -0.34 0.10 0.02 0.07 0.15
Shelter 0,45 -0.72 -0,06 -0.04 : 0.37
Clothing 0.17 0,09 -0.24 0.03 0.13
Fuel, light & water 0.86 ~0.10 0.05 -1.04 0.23
Niscellaneous 0.42 0.23 0,05 0.06 -0.76
Y E ittt ittt ittt ittt ititititttttttitiiit ettt ittt ittt it ittititd

=====================2=======!===========2==========2:=============Eﬂ================S
: Fuel, light

Uncompensated elasticitiesFood Shelter Clothing & water Miscellaneous

eii

Food . -0,11 -0.33 -0.41 -0.36 -0.28

fhelter 0.31 -0.87 -9,120 «0.18 0.23

clothing ' 0.10 =0. 106 -0.31 -0.05 0.01

tnel, light & water 0.83 -0.13 0.02 =1.07 0.20
Wiscellaneous 0,09 -4.10 -0.18 -0.28 . =1.10
sozEcEErEsssTSoSESEEEEESSSSSEEEEESESEESSEEIESESSSSERESSISSSEEESEEREIIZISSISSSISSSESEIIIEES

a\ weighted average of island group eiasticites in Tabie 46



Table 49, Kepreseniative demand parameter estimates, Phiiivpines

UncomoendatedCrogs-Price

S Own-Price Elasticity with [ncome

Source Sampie Period Hodel Commodity Eiasticty respect to Foed price Elgfticitv
Liuch, Powell &nd 1953-196% a.  Ertended Linear Food -0.3% -- 0.5 b/
Killiams {1977) Expenditure System, Clothing -8.12 -4 0.75 b/
national accounts fionsing -0.4 -1 1.82 by
data Durabies -0.25 -1.27 1.2 b/
Personal care -0.22 .98 1.72 b/
Transport -0.17 =1.36 .39 b/
Recreation -0.19 -0.96 I.6% b/
Open services -0.3% . -1.18. .08 by

Fante {1977) ‘1949-T4 - Linear Bzpenditure Food -0.16 -
System, national Beverages and -0.35 -
accounts data . Tobacco

: " Durables -0.33 -- i.10

Miscellanecus =0, 26 - 9%
This Study -1904-1975 ¢/ Transiog, FIES, Food -6.77 -- G.79 bf
' seepingly unreiated Shélter -0.3% 0.1 1.2 by
regreseions lothing -0.4i 0.10 LY by
Fuei, light & . -0.3% 0.63 0.82 o/

vater '

Kiscellaneous -0.26 6.09 145 &/

~a/ years 1954, 1936, 1957 aad 195% omitted
b/ Total exrpenditure elasticity
1960, 1965, 1971 & 1975

c/ Four survey rounds:

(3 4
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Powell anIWiIdems, 1977, Pante, 1977).. Our resylbts vieid price
elasticities whicn are, in weveral, higher than  bprevious
estimates based on time series data. This is not surﬁrising\
' - o L B
since parameters estimated trom_crmawﬂﬁection data vield higher
response parameters 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,, Powell
and Williams (1977),: however, eétimafed cross-eiasticities with
respect to the foéd price are negative, indicétjﬁg?
substitutabilitv rather than complementaritv. .Such‘

inconsistencies need to be resolved in further work on this

topic.

The next chapter involves +the use of " the estimated

parameters in simulations of nutrition policy interventions.
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CHAPTER VII

NUTRITION POLICY SIMULATIONS

The pre&jous chapter discussed two sets of elasticity
eétimates:_ (1) a totaL‘ expenditure svsfe& and (Zf a food
subsvstem, hoth Vielding compebsated bprice and Cross—-price
elasticities (in real éxpenditure tor (1) aﬁd_ in real food
expenditure.'tor (2)). In this chapter we utilize both sets of
estimates in simulations.of food market interventions with the
aim of assessing their nutritionaL impact. We begin by providing
a general’description of the model for the simulations. Then we
speéify - changes in two mgjor policv variables—~incomes and
Drices——and examine the nutritional dimpacts of jncome transfers
énd price subsidies ahd various methods of targetting these
"interventions to nutritionallv at—risk groups. Finallv, we
attemnt to evaluate these policies’ effectiveness with respect to

achieving nutritional goals.

7.1  The Basic Model and Modificatic...

Food policy instruments generallv fall into one or a
:ombiﬁation of. three basic tvpes: supply. shifters, demand
ahifters,-and price wedﬁes. To analvze the nutritional effect of
food pblicies, we use a model describing the price-and agrantity

eqnilibrium displacement effects of each of the three basic types
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Of food wolicy instruments, for an n commoditv economy with
m Cincome strata, Given the nunutrient content of  the
commodities, we estimate the effect of +the policies on
Cequilibriam nutrient intake. Since the model takes into account
difrerential responses to price and income changey bv different
strata, we are able to estimate the distributional impact of
alternative fpod policies, In this studvy; we have sixteen food
commodities and tifteen %ffata (tive occupational groups within

three island groups).
7.1.1 The Basic Model

Consider thé n-demand curQes for the consuming -population as
a whole. Cﬁanﬁes from the initial équilibfium levels of
consumption of commodity i must result from either a shift in
‘demaﬁd for that commodity or_frpﬁ a change in the price of either
commbdity or one.of the other commodities. The percentage change

in gquantities demanded can be expressed as:

n .
- d
{7.1Y Eg = Z e, . E + v.E i=1, .. n
i Lo 1 . i * R
: J%l J pJ y _
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 effect of food stamp or nutritionatl educational programs
c¢can be represented by a reintervretation of the demand shift ai

in (YiEy)

Supplv chAnges can be represented as

1]
15
[9]

-
[#2]
+
O
i
1]
j—
-
]

(7.2 Eq.
_ ) ql'
where‘ Sij are sunpiv elasticitiex and, a.w_‘_is_ A sSUPP v
shitt due to some policv.

Te incorporate the possibilitvy of price subsidies, we

specifv the following eguilibrium relétionahip between supply

prices and demand prices:

_ S L d .
(7.3) Ep; = Ep, + Eg, . i=1, , N
where EBi is the size of the subsidy wedge for commodity i,
measured as a percentage of initial equilibrium price.
The three sets of n eqguations each can be expressed in
matrix form as :
- N S N
(7.4) “H 0 I gpd 'E
o, -8 1| |EP® = |2
=T I 0 EQ ‘ 1 EB
- - L - . _
where H is an nxn matrix of demand elasticities 'eii ;
S is an 'nxn'_matrix of supply elasticities S..
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d
P is an X} vector of demand prices Dd ;

‘ . i
B . . ' . . g
P is an nx} vector of supplv prices PY

. i
Q is an nx1 vector of quantities a4 ;
is an nxt wector of incowme elasticities of demand

A is an nxl vector of suvpiv shifts Si ; and
EB is an nxl  vecior ol price subsidies EBi.

The solution to the svstem ot equations (7.4) expresses

changes in egquilibrium prices and quantities as Ffunctions ot the

policy variables, Ey’ A and EB:
_ B _ _
[ a - -1
(7.5) | EP |- (3 - H) (TEy - A - SEB)
. s | _ _
EP - (S - )™ (rEy - A - HEB)
EQ H(S - H)™ 1 (su™1 TEy A-3EB)
Given these changes in the eguilibrium consumption of

commodities, the percentage change in the equilibrium level of
nutrient consumption is .

-1 -1

(7.6 EN = KEQ = KH(S - H) (SH ~ TEy - A -.SEB)

wher.: K is a 1l1xn vector of Ki the fraction of idnitial

total nutrient consumption provided by commodity i.

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

difterent income strata: basically, this involves specifving
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_separate demand_equations fdr each incomg Qroﬁp and solving for
the eqﬁilibrium stratum-specific quantities. Eaguation (7.6) then
is modified using the result of the stratum—specifﬁc change in
quantities and the-stratUm’s corresponding_nutfient weights. .The.

details of this derivation can be found in Quisumbing (1985).
7.1.2 Modifications

Because we have two sets of estimates corresponding tb two
svetems of demand eguations, ‘a step—wise procedure is used in the
simulations. There are two wavs for handling the link between
o the totatl prenditure Systeﬁ and the food subsvstem. First, the
feal income change can be defined exogenously. The resulting
change in Treal food. expenditure is then computed using the
elasticity of food ‘demand with respect..to..total expendithré
obtaiﬁed from the trahslog demand system. . This value is  then
substituted into E in (7.1), " where the subscript y
is‘now.taken to mean reZl food expenditure, and the matrix of
price elasticities H -pertéins only to food commodities; " this

procedure assumes that the utility function is separable into

food and nonfood categories.

The second alternative is to specifv the size of the change
in tood expenditure and then to work backward and compute the -
income change reguired to bring about - the change 1in tood

expenditure. We follow this procedure here.
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In this study, the elasticity matrices wused in the
simulations cowtain only those for which the estimated +tobit
_'cbéfficients 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 changés in calorie
and prdtein consumption were used as indicators of nutritional
impact; however, we give ‘greater'emphasis'to policies which
ihcreaée calorie consﬁmption. In designing nutrition policy,
priority should be given to income—transfér and 9price subsidy
policies that increase calorie .consumption by calorie~deficient
hduseholds, since calorie inadequacy 1s a more basic nutritional

problem than is protein deficiency.

The price, cross—-price and food expenditure elasticities
estimated ‘weré used to simulate the potentiél impéct of these
.policies[ Since ‘the elasticities estimated were loﬁg—run
.elasticities, the simulatibn results should be interpreted as the
p&téntial‘ effects of the impIementatiQn of a package of pplicies
for a period of approxihately five vears or longer. The results,
therefore, do not represent one-time éash or income'trahsfers or

temporary price subsidies or increases.
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Longuterﬁ income trausfers can result from institutional
changes that alter relative incomes of various groups, but not
from - short—term.wage or tax policies.“ Aﬁ example.of a _éhange
that would effect a long term income traﬁsfer would be succeésful
land reform. Iﬁ addition, more specitfic, or food-linked, income
transfers have aétually been operative in economies such as those
in Egypt and Sri Lanka, which héve sizeable food subsidy énd
distribution - programs. AISO included in the categorv of food

-budget transfers are food stamp programs.

.General price policies, on the other ﬁand, have often been
used to achieve confliéting objectives: high food prices to
maintain agricultural producer incentiyes and low prices to
protect .Door consumers. Unless the fwo groups are effectivély
insuiated by some tax-cum-subsidy policy, pricesuwill no longer
be able to perform a funqtion of maintaining allocative
efficiency. Econoﬁy—wide price intervention poliéies for the
sake of increasing nutrient intake would then be very expensive
to implement. In addition, the &dctual effect_of such policies
may 'ﬁe biased toWard achieving one set of policies rafher than
the other. For e%émple, .the government has been more effective
in defending briée ceilings tnan price floors for rice and corn
(Régalado, 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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possibility of contlicting vroducer and consumer obijectives, it
is pecrnans desirable to adopt some targeting scheme, whether on

particular commodities, or to specific income grouns:

7.2.1 Food Budget Transfers

Food budget transfers (or food-linked income transfers)
serve 1o increése the demand for a commodityv at the prevailing
price., The effect of such transfers upon nufrition depends upon
relative preferences for fbod'compared'to nonfpod items and fhe
cabilitv of supp]§ fo méet fhe increased demand. We consider the
role of foou—-nontood preferences only iﬁ'nassing by computing the
reau1red_ iﬁcome change needed to bring about the specified food

budget transfer using the food expenditure elasticities computed

"from the‘translog demand svstem. We account for varving supply
situations’ by using two alternative supplv e]asticitv
assumptiohs: (1) unitary supply elasticitv (8 = 1.0) and (2) zero

supply elasticity (8 = 0.0).

We sirﬁulate the effects ojga 10 Derceﬁt increase 'in the food
budget under a]ternativé targeting and sSuUpply elastizity
assﬁmptions; the results are shown in Tgbles 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 vnqntargeted transfer. i.e.

all. occupational groups receive a. transfer eguivalent to 10



Table 50. _Péreentage thange in calorie consunption dee to 2 103 food budget tramsfer.

Luzon Visayas Nindanao
~¥rdan Ruraxl- Urban Bural Urban tural
. Irofessional Professionai - : Professionai _
Technical Seai- Farn  Fara Technical Sewi- ~ Fare  fama Techrical Seni- fara  Fara

Entreprencural skilled Unskilled Oweer Laborer

Entreprenesral skilied V_Un.ski]led Owner Laborer

EENYE
Transfer to all groups

Transfer to urben semi-skilled &

urban ueskilled
Transfer to urben vaskilled
Transfer to farm iaborers
Transfer to urban unskilled &
- tarn laborers

8= 0.0
Transfer to all grous
Transfer to urban semi-gkilled §
urban aaskilled
Transfer to urban woskiiled
Tressfer to farn laborers
Transier to urban unskilled &
farn labsrers

-0.33
.00
0.00
0.0

.00

1.82 -

0.02

.00
0

0.01

32.5¢

g0

4,01

1142

15.43

0.2

0.03

6.03
0.07

0.10

0.00

8.00
§.00
0.0¢

0.00

-0.18

-0.03
.00

-§.07

-0.07

.31

0.67

0.22

.61

0.82

.01

0.00

0.00.
0,01

0.0

0.30

0.1
.03

8.00 -

0.03

.0

0.00
0.00

0,00

0.0

Entreprencural skilled Unskilled Owner laberer

-13.7

0.01
0.00
6.02

-0.02

56,01

0.63

0.23 .

0.7

0.9

0.0

0.00
0.00
0.01

0.0

(16,35

1.00

3.14

1.60
4,13

0.03

0.00
0,00
.01

0.01

186

6.3
8.0

0.60

0.50

051

012
0.4
0.37

0.4l

.06

0.00
0.00

0.00

0.00

2:28

0.5

0.2k -

0.40

0.1t

7.2

.7
11.13
.00

1.13

~0.i%
.00
.08
0.0

.00

.56

0.01
0.00

0.01.

0.0t

-.17 -

.13
013
-0.74

-60.0

113 .

0.08

08 .

0.3

0.43

1.2

0.60
0.00
0.7

-0.73

13,36

0.00
0.00

KL

.33

0.00

0.00
0.00
0.6

6,00 -

.03

0.06
0,00
0.00

.0.01

0.00.

0.00
0.00
0.0

0.06

0.16

4.02
0.02

0.00

0.0

LSt



Table 51, Percentage ehangé in protein consusption due £o a 103 food budget trusf_er.

,=====_==:========—' 2L }:ﬂ#az:ﬂémmmmnz -
Lvion Viseyas ' Nindanae

. Urban ‘teral ) Urban Pural Urban Rural

Professionsi 7 _ Professional Professional -

Techaical Beni~ Fars  Farn  JTechaicsl Seni- _ Rare  Farn Technical Yemi- harra Eam
Batrepreneural skilled Unskiiled Owmer laborer  Entrepremewrai skilled YUnskilled Oweer Laberer Eatreprenewral skiiled Uaskilled Qwner Laborer

§= 1.0
Transfer to all grouvs -1.10 13,89 0.00 L1.00 0.40 -2.95 0.44 0.03 0.7 L% -0.03 <288 - -2.95 0.000 0.04
Traasfer to urban semi-skilled & ' ' : : ' -
urban anskiiled 0,00 169 .00 0.4 013 0.01 9.0 0.80 0.06 0.3 0.0 -0.37 0.00 0.00 a.01
Transfer to urban unskilied 0.06 1.89 0.0 0.6 0.4 0.0 0.00 Le0 062 612 100 -0.17 600 0.00 0.01
Traosfer to fars laborers 0.06. 4.9 0.06 0.4 0.00 .03 0,02 . 6.02 0,19 .00 0.00 -0.98 -0.98 0.00 0.00
Transfer to urban wnskilled & ' ' . :
fara laborers §.00 659 6.00 0.5 .04 ~0.04 0.0 0.02 0.2 0.2 606 -1.15  -0.9% 6.00 @01
3= 0.0 o _ .
Teansfer to all groups 05 0.2 -0.17 -0.08  -0.06 L8 10.98 .05 0.80  58.45 §.01  0.7% 12,98 0.0 6.9
Tragsfer to wrbap ccax  ilied & ' N
' urben anskilled 0.0  0.05 -6.83 -0.03 - -0.02 0.7 1.0% 1 00 3.4 a.01 . 0,05 0.60 002 .02
Transfer to urbez unskilled 0.0 0.05 - 0.00 -0.01 -0.01 0.2 1.05 0.00 0.00 8.32 0.00 0.05 0.0 0.02 .02
Traaster to farm laborers 0.01  0.08 -0.07 .04 0.00 LB - 443 0% 0.80 0.0 0.8 0N 331 0.3 0.00
Transter o wrban wnskilled & ' o
farn laborers 6.02 - 0.1 =307 -0.05 -0.01 1.3 5.49 6 000 8.3 0401 0,29 331 0.8 002
T T

esl
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percent of their food budget It 1s shown that calorie gains are
larger (or nutraitional losses smaller) 1f supplies are more
elastic Under 1inelastic supplv assumptions consumers with
1ncreased food budgets are competing for a fixed supply of goods

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

groups should not be beneficiaries of such transfer programs

Under the wunitary supplv elasticity assumption calorie

gains from a blanket food budget transfer seem +to accrue to

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

Mindanao ei1ther sutfer nutritional losses or are not affected

Because of the larger relative i1mportance of Luzon consumers and
their ~enerally higher 1incomes compared to the rest of the
country a general food budget transfer would not 1n general be
urban-biased but Luzon-biased within Luzon such a policy would
be urban-biased Agricultural workers in the Visayas, however,

seem to gain more under i1nelastic supply elasticity assumptions

Changes 1n protein consumption arising from a 10 percent

food Dbudget transfer follow a pattern similar to that of changes
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in calorie cansumption (Table 51) Under a unitarv supply
elasticity assumplion the main beneficiaries of the tramnsfer
policv are luzon-based urban semi-skilled workers whose protein
consumption may 1increase as much as 14 percent under a general
(blanket) food budget transfer policy Under inelastic supplies

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

inelastic supplies

We now turn to wvariations in targeting schemes
Syrprisingly, once market i1nteractions between different groups
are considered nutritional gains do not directly accrue to the
targeted groups For example, regardless of the group which 1s
targeted Tuzon-based, urban semi-skilled workers appear to gain
the most from a transfer policv under unitarv supply assumptions
and Visavan farm laborers gain when a food budget +tramsfer 1s
given to all groups to urban sem.-skilled and unskilled workers,
and only to urban unskilled workers assuming i1nelastic 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 1n two ways
First the increase 1n food budget may be spent on more expensive

calorie sources so that the resulting food basket though
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pPurchased at a higher nri1ce may actuallyv contain fewer
nutrients Secondly tecivients of i1ncome transters still have
to purchase tood through the market, and with the higher praices
resulting from 1ncreascd 1ncomes mav still not be able to
purchase foods at the higher prices especially 1t supplies are

inelastic

How would a 10 perctnt food budget transfer come about? One
interpretation 1s that income 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 1in Luzon and 0 80 i1n Visavas and Mindanao (Table 45
last column) Dividing the 10 percent tood budget transfer by
this tigure we obtain 1he following results 1ncomes have to
increase by at lJeast 12 65 percent in Tuzon and bv 12 & percent
in Visavas and Mindanao to bring about the required food budget

transfer

7 2 2 Food Price Subsidies

Thais section compares +the effects of targeted and
nontargeted price subsidies for three commodities-~rice corn
and o1l--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 1n terms ot pesos per
nutrient wunit 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) Third, subsidized foods must be reasonably

consistent with existing dietary patterns

Rice corn and cooking 01l are reasonable candidates for a
subsidy policy Rice 18 an i1mportant component of the Filipino
diet 1s a preferred cereal (especiallv for low 1ncome groups)
and has desirable nutritional qualities 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 1n the Visavas and Mindanao Cooking
01l has a high caloric density and 1s readilyv digestible, even by
children making 1t easy to use as a calorie supplement In
adaition, increasing o1l consumption not only alleviates calorie
defi1ciency but also aids i1n the metabolic process by acting as a

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

targeting arrangements and supply elasticity assumptions We
First discuss the impact on calorie consumption (Tables 52 and

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

n5)

A 10 percent rice price subsidyv under the unitary supply
elasticity assumption seems to have verv negligible positive
effects on calorie consumption except tor Visavan farm owners
(Table 52) On the contrary there are significant decreases for
farm laborers when the subsidies are targeted to them This 1s
due to substitution towards more expensive nutrient sources as
consumers experience galns 1n real i1ncome as a result of the
subsidy Visayan farm laborers however gain from a rice
subsidy 1f supplies are i1nelastic (Table 53) Again the effects

on Mindanao consumers are negligible

Corn appears to be a promising vehicle for 1increasing
calorie consumption for Visayan rural consumers Under both
unitary and 1nelastic supply assumptions Visavan farm laborers
(and farm owners 1f unitary supplv elasticities prevail)
experience substantial nutritional gains I'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



Table 52; - Percentage change ia calorie consulpfion froa 108 food price subsidy, various commodities,

mitary sapply elasticity.'

== B2 a2 ;
Luzon Tisayas Nindanta
Urban larat Urban tural Urdan Paral
3= 1.0 Professional ' Professional ' Professional
Technical  Jeni- Farm  Fama Technical Somi- Fars  Pama Technical  Semi- Farn  Para
Entreneoral -skilled Unskilled Owaer - Laborer Entreneural skilled Unskilled Owner Laborer

Bntreneural skilied Unskilled Owner Laberer

Bice

Subsidy to arban semiskilled &
urban enskilled 0.06
Subsidy to urbam mnskilled 0.06

Subsidy to farm laberers 0.00
Subsidy te urban unskilled & '

fars laborers 0.‘&0

"Corn :

Subsidy for ail 0.09
Subsidy to urban semiskilled &

- urban usskilied ' 0.00
Subsidy to urban unskilled 0.00°
Sabsidy to farm laborers 0.00
Subsidy to urban wnskilied &

farn laborers 0.00
fil :
Subsidy for ail 0.00
Subsidy to urbam semiskilled &

arban anskilled ~0.01
Subsidy to urbam unskilied 0.00
Subeidy to farm Ieborers (.00

-Subgidy to urban waskilled &

_ farn .laborers 0.80 -

Subsidy for afl 0.06 -

0.43.
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0.60
-0.01

~0.50
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-29.4¢
0.00
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0.00
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0.00

ﬂluu

0,60
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0.00 -
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L7
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.00
-0.0
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0.00
0.0
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-0.04
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0.05
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0.00

0.00
0.01
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0.00

0.00
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0.00

.00

0.00
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.3
-0.12

0.00

0,00

0.00
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0.0
0.04
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0.00
0.2
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4.00

.00
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0.00
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Tabie 53, Percentage change in calorie coneamption from a 183 Food price subzidy, various commoditiea, inelastic sapply elasticity.

Lit o Tisayas Riedarao
. Frban Bural fzbar Baoral Grban Rural
3= 0.0 Professional Frofessional Professional
’ Technical Seni- Fara  Farn Technical Seni- Fare Fama Techmical Jeni- Fars Fare
Betrepreneural skilled Unckilled Gwmer [Laberer Botreprenesral akiiied Gnshilled Owner Leborer Eatrepreaewra! skilled Unekilled Owmer  Laborer

Yice
fabeidy for il 0.06¢ 0.i7 -0.81  -B,09 -G.10 §.00 0.0% 0.0 8.07 6.66 8.00 .90 .05 0.00 0.00
fubsidy to arbam semi-skilied & . : '

urban unskilled t.06 4,18 -0.01 .00 0.80 8.00 -0.08 0.02 0.90 0.6 0.00. 0.00 8.28 0.00 0.00
Subsidy to orbac onskilled 0.06 8.00 -0.80 o0 0,00 0.00 0.0 8.02 0.80 0.00 0.0% 800 0.29 0.0 0.0
Subsidy to farm laborers 0,00 -0.00 0.0 0,00 - -0.10 0.0f 0.04 0.0¢ 0.80 B.&% .00 0.9 -6.09 0,08 0.00
Subsidy to wrban wnskilled & :

farm laborers .08 0,00 -0.01 .00 -0.10 3.00 .04 0.62 0.00 &.64 0.05 0.00 0.1l 8.00 9.68¢
corn . .
Subaidy for ali 0.08 0.01 =562 0.0 o.00 0.00 ~0.06 -0.03 0.00 §.00 0.00 8.60 &G0 0.00 0.00
Subaidy to urban semi-skilled & .

urben wagkilled .00 b4 -0.82, @.00 -0.04 6.0 .06 -3.03 800 11.70 .00 0.8% 0.8¢ .80 0.00
Sebeidy to wrban w2akilled 8.00 ¢.00 -0.02 400 0.08 t.00 .68 -0.03 0.00 0.00 8.00 0.0 0,40 9.00 .06
Subaidy to farm laborers 0.08 0.08 L 80 -804 0.9¢ ¢.00 0.00 0,00 il.7¢ 0.00 6.00 6.00 0.00 0.08
Sebaidy to urban cngkilled & ) '

ferm laborers 8.00 &.00 -2.01  &.09 -0.84- 8.00 0.9¢ =003 800 1170 0.0¢ 0.0¢ .90 0.0 0.00
0il . :
Sabeidy for all 8.00 ~8.15 0.31 L7 1.81 §.08 0.3% 0.0 -0.06 -4.30 0.00 8.00 110 8.H 0.0
Subsidy to arban semi-skilled & -

arban amskilled 0.08 =014 &30 -0.02 .02 0.00 L -0.07 600 15.21 .00 0.0% -1.99 0.00 8.0l
Bubeidy to arban waskilled 0.00 0.06 il -0.01 .M .02 0.4 -0.05 600 5.3 3.00 0.00 494 0.90 0.08
Subeidy to farm ladorers 800 §.00 . -0.0f  1.65 8.0v .66 0.6% 0.00 -42,78 0.09 .0 1.5 .00 0.0 -
Bubaidy o urbes mngkilled &

farm laborers D.00 0.9 .30 -0.01  i.64 0.09 0,88 =0.B1 0.00 -37.40 0.08 -0.03 =33 0.00 -0.0%

651
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Cooking o©0il holds some potential as a commodity for
targeting, although its positive effects are greater when

supplies are relativelv more elastic. Also, whatever gains there
are from oil price subsjdiué accrue mainly to urban consumers in
all regions.

A slightly different pattern emer¢es when we ‘examine 1 he
potential eftects ou protein cbnshmnfﬁonf Under a unitarv supoplyv
elasticity. assumption (Table 53), increases in protein
consumption from a rice price subsidv are minimal, except for a
possible 6.07 vpercent gain to Visavan farm owners undér a gener%l‘
rice price subsidy. . However, Luzon and Visavas 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 fafm laborers.experience ‘significant prbtein consumption
g&ins if a brice subsidy'on corn is implemented. This reinforces
the previous conclusion since .a corn price subsidy inmthé Visavas
appears to have favorable effects on both calorie and protein

consumption.

With regard an oil price subsidy, a general subsidy and =2
subsidy to the urban semi-skilied and urban unskilled benefiv

Luzon—based, urbar semi-skilled workers as well as Mindane.
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urhbin unskiltied 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 gains 1n protein consumption from an o011 7price
subsidy to tarm liborers alone as well as to wurban unskilled

workers and farm laborers

tinally we discuss the case of 1nelastic supplies (Table
}

55) As expected protein consumption gains are smaller because
consumers are faced with higher food prices In the case of a
rice price subsidy only Visavan farm laborers experience
significant protein consumption gains vet these are only in the
magnitude ot 3 percent The same group enlovs increased protein
consumption with a corn price subsidy but the effects are
negligible Finally whatever gains result from an oil price

subsidyvy are minimal 1in fact Visavan farm laborers sutfer

relatively large nutrient losses

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

consumed by almost all i1ncome strata 1 creases the likelihood for



Tsble 5. Percestage change in protein consanption from 183 food price snbiidy, varions comsodities, uwnitary swaply elasticity.

Lzzton Tinayas : . li.ndanae
Grban Feral - Erban . Laral Brbes RBural
3= 1. Professional Professional Professional
Technical  Geai- Fara Fara Techaical Seai- © R Pare Tochnical  Seni- farn  Famm

. Eatreneral skilled Opghilfed Owner  Laborer Eptrepeursi skilled GOnskilled Owner Laborer  Emtremexrsl skilied Unchilled Uwmer Laborer

Rice
fubsidy Eor aii 0.80 2.10 .08 i.57 -0.53 5.00  4.00 0.06 6.7 -L.I9 0.06 0.01 0.81 8.80 000
Subsidy to urban semigkilled & . : ]

arbar onakilied .60 1.01 0.90 0.60 0.00 ) 0.90 8.80 0.08 D0.00 0.08 9.00  0.04 0,01 6.98 0.00
Sabgidy to wrbaa wnskiiled 0.00 0.60 -8.09 6.0 -8.02 -3.81 1.01 <007 000  0.00 0.00  0.00 0.8 0.00- B.00
Subsidy 1o farw lavorers 0.08 6.0 0.900 -0.03 -53.11 t.03 &.07 0.05 -0.81 -33.33 0.48 0.00 0.0 0.9 -0.08
Ssbaidy to mrbas unekilled &

fara iaborers 0.08 -0.1% 6.00 -89 -0.53 AT .00 0.08 -0.00 -110.i3 0.00  6.00 001 0,00 0,00
{orn
Subsidy for eil 0.98 -1 4.00 G.19 -0.08 ¢.00 0.59 0,00 1.52 034 0.0@ 0,00 0.00 0,00 .00
Sabsidy to wrban semiskiiled & - T

urban anskilled 0.08 -12.00 0.03 0,19 -0.15 J.86-  -0.42 -0.03 3,78 FEY 08¢ .01 0.04 0.00 .00
fabeidy to wrbam wnskiiied ¢.00 8.00 &.61 9.60 -0.0% 0.60 0.00 =063 1,36 0.85% 0.60 000 - 004 0,00 600
Sxbsidy to farw laborers 0.00  -0.0% .00 0.0 -0.07 ¢.00 0.08 0.00 8.3% 26,06 0.8 0,00 0.0 0,00 6.00
Subaidy to nrbem snskiiled & :

fara lsborers 9.0¢ .00 6.00 3.00 -0.07 .00 b0 0.00 9.69 26,91 0,06 0,00 0.00 0,00 0,00
¥l ' .
Sabsidy for all 0.00 13,31 .00 852 4.0 .0 0.03 0.03 -%.i8 -1.65 g.60  -0.06 0.21 0.00 0.01
Bubaidy io urbanm semickiited 4 :

urkan wnskilled 0.00 2.2 .05 8.1y 002 -0.26 110 1.4 -0.03 -0.68 0.80 -5.70 26,71 0.08 0.05
Babsidy to mrbez umskilled - 0.00 6.00 ¢.0% 0.04  0.23 -0,0%  -0.08 L. -0.29 0.2 0,00 0,00 16,71 0,42 0.00
Subsidy to farm laborers 0.00 .65 0.0 600 60 8.00 0.90 000 -0.%3 6378 0.80 0,00 0.06 Q.60 0.0

Sabeidy to arbar anshilled &
farw laborers L 1.3§ 0.0¢ 6.12 6.09 b0t .00 0.0 -1.21 63T 0.60  0.80 0.27  8.0¢ 000
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Tabie 55. Percentage chamge in protein consumption from a 10% price sebsidy, variows conmodities, inelasti_c supply elasticity.

Lezon Visavas Hindzaao
Grbana Rural Urban RBaral _ Urban Burai
8= 0.0 Professional Professional Profesgional
Techaical Seai- _ Fara  Fara Technical Senmi- . Farn Parn Technical feai- Farm  Fara
Entreprenenrsi skilled Ouekilled Owner Laborer Botrepreneural skilled Unskilled Owner Laborer Entreprepevrat skilled Unskilled Owner  Laborer

lice ] - .
Subeidy for all 0.00 0.16 =000 -0 -3.0) 8. 00 0.01 0,03 8.03 2,93 0.00 0,00 0. 16 G.00 .00
Sudeidy to urbaz semi-gkilled & : : '

urban unskilled 0,98 0.1 0.0 0.00 &.00 .00 -0.08 0.03_0.00 -0.01 8.00 -3.01 8.27 0.08 0.00
fabsidy to urban unekilled 0.00 0.00 -0.81  .0.00 0,00 .00 [N} 0.03 0.00 0.0 8.60 0.000 0.28 0.0 0.00
Subsidy to farm laborere .00 2.00 600 08.60 -0.03 0.00 0.04 6.00 0,00 12.95 6.00 0.08 -0.08 9.00 .00
Subsidy to urbaa unskilled & .00 4,00 -0.01 5,00 -0.07 0.00 0.0% 6.0 0.86 2,95 G.00 0.08 0.22 . 4,00 .00

farm laborers - ’
corn .
Sabeidy for all 6.00 - 000 =600 0,00 0,00 6.00 -0.03 -0.02 0.00  G.00 §.00 0.00 -t.¢ 800 0.00
Zxdeidy to urban semi-skilled & '

urban unekiiied 0.08 0.00 =0.00  0.00 -9.01 0,08 0.00 -0.02 0.80 3.6 . 0.00 ~0.01 0.08 0.00
Bubsidy to urbaz umakilled 0,04 0.00 -0.01  6.00 g.00 0,00 0.08 -0.02 8,00 4.0 . 0.06  -0.01 8.00 [N:
Bebaidy to tarm laborers 9.00 .00 6.00 ° 0.08 -0.,01 0.00 6.00 0,00 8.00 3.64 . g.06 9.00 .00 6.00

. Gubsidy to arban wnekilled &

farm laborers 0.00 0.00 -0.0i - 0,006 -B.4f 0.00 0,90 8,02 0,40 3.64 .00 4.00 -0.61 0.00 0.00
ail : :
Jubsidy for ali 0.00 -4.35 6.30  0.15 0.42 6.00 . 6.21 -0.02 -6.07 -6.93 0,00 0.00 1.1% 0,01 -0.01
Sebaidy to orban semi-skilled & :

arban waskilled 0.08 -0.35 0.3 00 -0.81 0.5l -1.45 -6.18 0,00 5.9 0.00 .06 -1.9% 8.00 0.01
Ssbeidy to urban unskifled 0.68 0.08 0.3 000 G.00 0.04 0.3 -0.212 0.08 3.18 0.00 8.00 -3.78 8.00 0.00
fubeidy to farm laborers “0.00 0.00 0.00  0.00 0.43 8.11 0.7¢ 0.07 6.00 -23.65 800 -0.02 1.2 08¢ -0.07
Fobsidy to urban apskilled & : ;

farn taborers ) 0.80 0.00 0,30 LU 4.8 0.1% 2 0.93 =6.1% .00 -20.47 0.00 -0.02 -1.45 0.06  -0.07

€9l
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1eAkages in a subsidy écheme. That is, even if onlv one group
(say, farﬁ w0rkefs) were to be subsidized, becéuse rice is such
an important item on the Filipino di~t, other groups w0u1d still
continue to purchase the commodity evén without the subsidy. The
increaéei in real income due to a price subsidv could also make
subsidized groups diversiftv éwav from cheapér'uutrienf SOUrces.
If rice 1is +to be used as a éubsidv vehicle for nutrition
intervention schemes, pecrhaps commodity targeting has to be
1inked to narrower income-based or geographic targeting to avoid
massive leakages to nutritionally adequate groups.

In contrast, ‘becéuse corn is consumed almost exclusively by
1Qw incdme groups in specitfic geographical regions, leakages to
nutritionally adequate groups are likely to be minimal. However,
singe the pdéitive effects of a corn price subsidy are confined
to the Visavas, it 1is not an appropriate subsidy vehicle 1in

Luzon.

The.ﬂbOVe results have important implications on the design
of . targeted intervention 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 in- specific
geoyraphical areas mav provide an additional dimension to
designiﬁg gquraphigallv targeted schemes. The use of geographic
targeting to areas where the overall prevaience of wmalnutrition

is- high thas already been used 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 wused 1in combination with commodity

targeting, taking into account income~related and spatial

differences im consumption behavior.
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CHAPTER VIII

CONCLUDING REMARKS

This study has attempted to make a contribution to demand
analysis and nutraition policy by estimating income-stratum-
speclfic demand elasticities These estimates are then used 1n
a model simulating the potential nutraitional effects of market
intervention policy The results 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 This
study 18 one of the first attempts to apply flexible form demand
systems to Philaippine data, and the results—-particularly the
cross—price elasticities which can not be obtained from more
restrictive demand systems-—can be wused 1n future work
requiring such parameters In particular this study has
obtained disaggregated demand parameterg for the food subgroup
accounting for both locational and occupational factors aftecting

food consumption

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

well as provided information on the relative s1zes of
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participation and nonlimit consumption elasticities The
elasticitv decompositions provide insights 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 major portion of the total response
elasticity then 1ntervention policies aimed at commodities with
high participation elasticities are likelvy to have significant
consumption eftects e g corn i1in the Visavas Luxury foods
consumed by higher income (and nutritionallvy adegquate) groups
fall 1in the latter category 1 e those with relatively small

participation components of the total price response

Another contraibution of this studv 1s 1ts estimation of

1s8land-group and occupational-group-specific food demand
parameters These have been 1mportant 1n simulating the
nutritional 1impact 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 1income
criterion alone More specifically the geographic and
occupational distribution of gains and losses from nutration
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 urban constituency) 1f such birases are reflected 1in
market structures interventions acting through the market mavy
only serve to exacerbate such biases At the same time, the
apparently 1insignificant result of market intervention policies
on the nutrient consumption of Mindanao consumers raises a number
of questions Given that Mindanao 1s an area where markets may
not be 80 well developed as 1n Luzon and Visavyas, are
interventions acting through the market the most effective form
of nutrition 1intervention? To wait until markets are well
developed before addressing nutritional problems 1s obviouslvy not
a solution Rather more direct (or geographically targeted)

interventions mav be pursued in the short run

The result that targeted groups mav not capture the intended
gains of nutrition 1intervention policies requires a better
understanding of these groups preferences notably their desire
for food vs nonfood 1tems, their propensitv 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

inequalities in consumption they were originally meant to

eliminate

The partial equilibrium model used for nutrition policy
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simulation 1s Jimited 1n that i1t has not taken into account the
general eguilibrium effects of market intervention policies on
prices and 1ncomes Another phase of this project (refer to
Habito 1986) wi1ll involve the use of estimated parameters from
the production and consumption blocks in 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 1n the

context of a general equilibrium approach to agricultural polaicy

modeling
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FOOTNOTES
i .

_ A preference ordering, revresented by a utiiity function
u = f(al ..., an) is additive if +there - exists a
differentiable ' function F, ‘F’' > 0  and n functions fi(gi),
‘such that F(f(gql..., an = Lfi(gi), i=1, ..., n Philips,

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

(A.1) u(g) = o{ul(qgl) + u2(g2 + ... + un '(qn)}L Tf-
(A.1) holds, the Slutsky matrix is diagonal so that the
substitution terms 8 are given by:
ij

(A.2) 8 = Xq

where X = 0Y and .§}2%ﬁ__
iy L | _

yiqyi

or the inverse of the marginal utility of moneyv

2. . :
Among these are the indirect addilog demand system and
the Rotterdam demand system. "Pante (1977), sayvs that since the
‘two other svystems are also derived similarly, (i.e., from
utility wmaximization, the LES, the indirect addilog and . the
Rotterdam demand system cannot be considered -as competitors;
however thev varv in terms of the degree of - restrictiveness
allowable in each svstem. ~The Rotterdam svstem, _éxpresSed in
terms of prices and real incomes, _is the most flexible of the
three, . since it -can incorpdrate additivity, no additivity or
partial additivity. The indirect addiloy system, like the LES,
is based on additivity though the indirect addilog is based on
indirect additivity and the LES on direct additivity, while the
indirect addilog svstem allows these to a limited extent.

4

tost € ine consumer demand <tudies conducted in tthe
Philippines are of this rvpe, wmany consiating of single aguation
methods without a Priori restricticas.
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4
: A simple exposition of dualitv in consumer theorv 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 arbitrary twice
differentiable linearlv homogeneous function.

b R . : .
Derivation of the adding-up constraint can be fcund in
Swamy and Binswanger (1983:677).

. 7 ' - ’ ’ . . -
: Timmer and Alderman (1979), for example, conjecture
that the immediate response mav be onlv half of the long-run

response, implyving 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) study.

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 sstimates and data sources, see
Duisumbing (1985). '

11
) _ Howartl, Bouigs pointed this out during the discussion of
the consumption papers at the Workshop on Rice Policiaes in
southeast Asia Project, Jakarta, August 17-20, 19K2.

12 .
Iinitial  estimates asen Gul.y Foad  cosumie.on and Taed
gEneaditure. However, the resuvits, especially o¢f “he v
«lagticities. were too small to e plawsible. Transformalion <o

mountiily dote yielded better regulits ninilayr to previous studywe.,
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13

The wealth of detail 1n the FNRI surveys on demographic
characteristics permit us to use adult eqgquivalent units (AEUs)
in 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 1nto account +the ratio of energv recommended dietary
allowances (RDA) of household members by age, sex and
physiological state to that of the adult male RDA

14
This section draws heavilv trom a Review of Income and
Expenditure Data Annex I-A and ({ omparison of FIES and
National Accounts Based on Estimates of Personal Income and
Expenditure Annex I-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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