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THE SOCIOECONOMIC VARIABLES AND FOOD
CONSUMPTION EXPENDITURE: AN ANALYSIS OF
TAIWAN’S FAMILY INCOME AND EXPENDITURE
SURVEY DATA IN 1992*

Ming-Ming Wu**

This study uses the Barten household stze gffect model as the key fundation
1o explore the hedonic prices of staple food, meat, fish/shell, vegetable, and fruis,
in the cross-section data. The linar approximation almost ideal demand system
incorporating socioeccnonomic varighles is furthermore employed for estimation.

Results of this study indreate that the Marshatlion awn price elasticities and Hicks
own price elasticities are n berween -0.24 ~-0.33 and -0.28 ~-0.35, respectively. All
five food products are gross complement and net substitute. The proposed
socioeconomic varables and the individual frod item are also verif ed to have
different relatonship and impaciation,

Key Waords: The survey of family income and expenditure, Barten household size
effect model, Linear approximation almost ideal demand system,

I. Introduction

L. Study Purpose:

Using cross-section data for demand ana!ysns there are at least two merits; first, is
to provide a larger sample observed; second, is to include more related explanatory
variables in the model. However such a problem as the inadequacy of price variation
of product or the lack of price data is frequently encountered (Heien and Pompelli,
1988). The inadequate variation in price would somehow affect the significance of
estimated parameters; the lack of price data makes it impossible to conduct a research
on demand system.

It has been proved as an acceptable approach that, employ the Barten houschold
maodel, the hedonic price can be estimated in place of actual price as a proxy to the
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Jack of price (Barten 1964, Majuindar, 1988). Morcover, in the midst of Barten
household model, the hypothesis of the househiold size effect model appears as an
jdeal option because of its evident correspondence to reality.

This study is, first, to estimate the hedonic prices of five types of food in the
tiouschold, and, second, to gauge the demand fuction by LA/AIDS (lincar
approximation almost ideal demand system) model which comprises sociocconomie
variables, and then to calculate and analyze the estimated result. More specifically,
this paper examines the consumption of five types of food--staple food, meat, fish
and shellfish, vegetable, and fruit. Much of the data relies upon the Survey of
Family Income and Expenditure (called I & E survey afterwards) in 1992 by the
Directorate-General of Budget, Accounting and Statistics, Executive Yuan, R.O.C., to
accomplish the two following objectives:

a. To explore the appropriateness of the five major foods actual price being
replaced by the hedonic price that respective families confront by applying Barten
household size effect model,

b, To estimate the demand system model of the five major foods by the LA/AIDS
method which includes socioeconomic variables.

2. Assumption:

The following presumptions are grounded in the characteristics of the data, the
design-of the model, and the empirical necessity.

a. Some expenses on a small portion of products are left blank in I & E survey.
That particular part has been rcm:ch from the whole sample, Originally, the total
number of the families surveyed is 16,434; however, this paper takes 15,944 into
account, Since the sample is large enough, the efficiency is still renmined in empirical
result.

b. The per caput food supply per year is-assumed to cquate the consumption of an
adult equivalent,

¢. The adult equivalent in respective familics are subject to the total population,
the hierarchical population structure of age/gender differences, and the expenditure on
individual food.

d. In the process of empiricizing, one is added to the size of* rcspectwc age/gender
hierarchy lest the logarithm of zero cannot be converted, By so doing, it only affects
intercept value; the estimated parameters of slope of each variable is remain
unchanged.

¢, Only. estxmatmg the demand system of five types of food, the utility: separabduy
and aggregation as well as the satisfaction of the utility maximization pnncuple in‘the
two-stage budget allocation are all met,

II. Barten Houschold Size Effect Model
In demand system analysis, it is necessary to substntmc the actual price facking
with the hedonic price. One way to-do is to use “average price index™ to substitute for




it (Meng Jang Lin, 1993). This implics that respective families (or consumers) are
capabable of getting suflicient information and they resemble one another in tenms of
the variations in their preferrence for products (Deaton and Muellbauer, 1980). This
presumption, not conforning to reality, is not adopted in this paper.
1. The Modal
The use of Barten houscehold model is mainly in the estimation of adult equivalent,
The consumption of respective food by consumers depends upon their need of
nutrition, gender, age, and/or even the number of their family members. This is exactly
what Barten household size effect model is grounded in. »
Barten household model supposes that utility would be changed by the product
consumption which has been modified by speeified scale factor ie.,

(1) U=lH{Qu Y Oud Vo)
(2) Ve PNy N
Where Yo (i=1, -« ,n) denotes the adult equivalent of that particular
household size afler the ith product has been weighted ,
Ne (k=1,-+ K} represents the population of the kth hierarchy of
spe/gender

Under budget constramt, the maximization of utility function can be expressed as
follows: ,

(3) MAX U =U(Qr,,00)
(@ ST. Y PG =M
(5) Where Q' =1V,
©) = Py
M: denotes disposable income

According to the first-stage condition of the utifity maximization, the Marshallian
demand fuetion is derived as follows:

() Qr= QALY P M), ot

(8) Q= YiQIPY e PY M)




Using X, as the ith product expenditure, the Engel relationship of equation (8)-can
be modified as follows:

(9) X; = Y{A”pi ;\"1 / Y i;

Due to the differences in theoretical hypotheses, three models in the estimation of
adult equivalent of Barten household model fiave been proposed: the general scale
model, specific scale model and household size effect model. General scale tmodel
assumed that differences in age/gender hierarchy give rise to different adult equivalent
but adult equivalent do nol change because of food item; specific scale model
suggested that, batk age/gender hicrarchy and types of food have :mpactauon onadult
equivalent; houschold size effect model assumed that, in addition to age/gender
hierarchy and types of food, adult equivalent is afTected by family size as well,

2. The Setting and The Estimation of Household Size Effect Model

As far as the ith food is concerned, the equation listed below shows that household
size effect does exist.

(10) d(dX:! dNe}] dNw#0, he#k

Under the linear budget constraing if the changes of family size and age/gender
hierarchy is to incresse expenditure on some foods (dX/dN>0) will diminish-expenses
on the others (dXydXy<0). Thus, the equation of lincar budget constraint denotes:

(1) Y (dX./dNi) =0, and
(12) Y [d(dX: 1N dNi) =0
As a result, houschold size effect produces these three situations:

(13) ax,(dN, >0, and [d(dX, /dN,)1dN,}<0
(14) dX,1dN, <0, and {d(dx,1dN,)1dN,] <0
(15) dX,1dN, >0, and [d(dX,/dN,)IdN,]<0

The equation (15) is called household size effect with economies of scale , ie,,

when the population (N,,)of the kth agc/gendcr hierarchy increases, the expenditure-on

the ith food will be raised in a decreasing rate,
The general equation of household size effect ‘model is an extension fmm the

specific scale model. Based on the hypothesis of specific scale model, the equatio (9)
can-be reswritten as;




(16) XNi= Y XdmiYe

(17) Ye=Wuls

Where Y, is the scale (weighted household size) for income, and is replacud by the
-unwughmd family population (N). Wy is the wcrg,ht of the kih age/gender hierarchy for

product §. Substituting equation (17) into equation (16) gives the following specific
seate model.

(18) Xy = al¥als 4 bAmINWaNs, or
(19) Xe=Ba| Ni{ Acemi VY]

(20) Where Ba=bHs

21 Acmalb

The houschold size effects is not included in the specific scale model, The weight,
Wa, in equation (17) is then modified as:

(22) Wa =W +WaN
Substituting equation (22) into equation (17) gives the following expression for Y;:
(23) Y= (Wo 4 W x N)x Ne

Substituting equation (23) into equation (16) gives the general function of the
household size effect-model.

@4) Xo= 3 PNl Art MIN) 3 Ma N At MINYN ]

(25) Where Pa=bV
(26) M= bi¥a
Py Parameters without houseliold size effect

My Parameters wuh household size effect Feonom;cs
for product i with respect to-age/gender hierarchy i

Houschold size effect model is a non-lincar function; through the pr
PROC SYSNLIN SUR of SAS, the parameters of the models-and the: r
equwatems can be figured out,




3. The Caleulation of Adult Equivalents
First, to choose the kth age/gender hierarchy. and fiouschold size t as the basic
group, with she adulf equivalent equal o 1, i.e.,

@7) (P 4 M} (Pt M) =1

The rest of the kth age/gender hierarchy and household size n can be shown as
follows:

(28) (Paart MusN )1 Prw 4 MunT')

In-dhe equation (Za) Piand My, T are the parameters without household size effect
and with liousehold size effect in respective basic group of food. Py and MisN. he
parameters without household size effect and with household size effect in respective
non-basic group of food.

III, Almost Ideal Demand System

1. Model and Estimation

AIDS (almost ideal demand system) was first made public by Deaton &
Muelibauer i 1980. When AIDS is presented in the form of the expenditure share:
resp;slive food (W) and utility is conyeried to the fuction of total expenditure: (M)\ and.
price () by indirect wtility function, AIDS can be writien as:

(29) W= d + 3 5 InP+ BIn( M1 P*)
J

After taking in socioeconomic variables, AIDS model can be extended as (Pollak
and Wales, 1981):

(30) W =al + Y 7, InP+BIn(M/ P+ Y pJ,
2. ‘,

Where a, f3, 7, p are parameters to be estimated
Py=the price of the jth food (j is included in i)
M={otal expenditure

(1) InpPe=3 WP isthe Stone linear price index
V,=the socioeconomic variable
a = o, +p,,p, istheintercept of socioeconomic variable

*




Due to Stone linear price index, the above mentioned demand model is called as
linear approximation almost ideal demand system. The adoption of LA/AIDS model
entails the serutiny of the three following linear hypotheses:

(32) nggregation ch: =1, Z@ =0, z fi=0 2“; =0
' 4 1 sy

(33) symmetry 1, =r,

(34) homageneity ) 7 =0

T

LAJAIDS has a lot of advantages: is the first order approximation for any-demand
system as well as salisfing the consumer choice axiom; meeting the i :
aggrepation condition among consumers; the consistency betsveen its demand function
and family budget data;, the linear characteristies of the model makes it easy ¢
estimate and test parameters in avoiding complicated noninear estimation: the
equation which is derived under the first order condition of expenditure mini
is subject 10 the prices of all kinds of food, total expenditure, and soci
variables, with the resiriction of symmeiry and homogeneity, there arises the
phenomenon of seemingly unrelated among the residual of the equations

This study adopts Zellners seemingly unrelated regression m
estimate parameters, which possess the statistic features as consistenc

Cy, ‘asymplotic
normal and asymptotic efficiency. In order not to be singular in the course of
estimation, one equation is removed, ie., only four of five share equatfons are
calculated simultancously. Continuous socioeconomic wvariables are {reated as
logarithm in the process of empiricizing,

2, ‘The Caculation of Elasticity
Based on the estimation result, the Marshallian price elasticity, expenditure
elasticity, and Hicks price elasticity can be worked out,

(a) Marshallian Price Elasticity ‘

Other things being equal, except that the price of one type of food fluctuates
1%, the ratio of the chanpe in consuming that particular food (g,) and other
food pertains to uncompensated price elasticity, which have owr -price €la
eross-price elasticity (g, ). In eross-price elasticity there are gross substitute
comiplement effect,

(35) é«=(%)»ﬁ..|

36) a={plw)-Malw), i #




() Marshallian Expenditure Elasticity
Other things being equal, exeept that expenditure level (in) fuctuate 1%, the ratio

of each food consumption will be affected; the equation to measure this is as follows:
(37) B m«(/sms +1

(¢} Hicks Price Blasticity

Hicks price elasticity is the pure reaction to the ratio of the change in consumi
each type of food in response 1o 1% price fuetuation of one type of foo
to compensated price elasticity due to the exclusion of expenditure effe re,
cross-price elasticity has swo effects: net substitute and net complement; the equations
1o medsure arg.

(38) 8 =(nf/w)+w-~1
39) & ={nfw)+m, 1+

3, The Model Testing

When symmetry and homogeneity consiraints are sel, aggregation is met at the
same time. Thus, the examination on symmetry and homogeneity constraints are
enough, Whether I & E data complies with the symmetry and homogeneity in
LAJAIDS can be sested by the method of Wald-X?* with the null hypotheses as follows:

(41) H.: 2””“0
(A2) Ho: e & Ho: Xmﬁo

Equation (40} Is used {o examine the null hypathesis of symmetry; equation (41)is
employed to examine the null hypothesis of homogeneity; and equation (42) isused to

examine both,

V. Empirical Model and The Data
L. Household Stze Effect Modes

, 43) Xom 0 P W Akt N )|+ 3 Ml (A kI NN 5, K1, 2,009

4 Xu= 3 P N Aswtml M)} 3 Mo Nof A N Y -5
¥ ) T



(45) Xes

> Pn| N dramtN Y|4 3" Mal Mo Araml NN 55

: :
(46) Xr=y /*w{ Ni(AvtmI N )} Ay Mn«[ N Avam NN } +&
¥ ¥ ’

A7) Xow= 3 Poal W Arwam! N )} 3 Mo| No{ ArmimI N Ji-Zon
2 2 |

Vanables Definition:

Xi = The th food expenditure, 1=5, M, F, V, FR (unit: MT$)
(8. staple food, M* meat, F fish and shelifish, V: vegerable, FR: fruit

Ni o Unweighted population of the kih age/pender hicrarchy (unit: person)

m : Total expenditure on the five types of foad (unit NTS$)

N . Household size (umit person)

Py : Estimated parameters of the ith food and the kth age/gender hicrarchy
without seale economies factors

M Estimated parameters of the uh food and the kih age/gender hierarchy with
scale economics factors

Ay @ Specific parameters of the ith food expenditure

B ¢ Regression residual of the ith food

2. LAIAIDS Demand System Model
(48) W= pat Z pln P+ Sin{mi l") + oI ING + paCITY % paTOWN
+edn A.Glé + psNADU 4 puNCHT 4 por AGRI % paQCW + peOCA
+pmeEDP 4 pnEDM + pn EDS + 6, 18, M, F, V, IR
(49) Wi = puos z pelo Pos ol ! 1) 4 pusn INC + paaCITY +pnTOWN

o AGE 4 posNADU % pue NCHI 4 paa AGRI + pnOCW 4 pusQCA
0P 4 panEDM 4 pua BEDS 4 oy

(50) Wr=post Z wIn Pt fleln(am ] 1) 4 posdn INC 4+ paCITY + psTOWN

+lns AGE 4 posNADU -+ preNCHI o1 AGRI & prsQCW + prs QCA
A raaliDP + oo BDM v preoa B8 + oy




(1) W oo 35 mIn Pk a2 )4 sty INC 4 paCITY s posTOWN

sl AGE 5 prosNADU 4 praNCHI 4 prr AGRI + prsOCIY s pesQCA
Sl DIP 5 pi BDM 4 pea B8 4 &

(52) Wors povws: 37 ol Pt findo{on )4 sl ING 4 pron 1Y

AR TOWN  pasln AGE & prosNADU 4 s NCHI 4 pras AGRI
FpuCCI 4 prusQCA s prosBDP 4 ponsi DM + pnlifIS 4 pn

Vanables Definition:
We o Expenditure share of the ith food, i=8, M, 7, v, JLnit: %)
P, - Price of the h food, i=8, M, F, V, FR (unit: NT* kg)
e ETONE priee indes (unit: %)
m Towl expenditure on the five types of food # anjt NT$)
(use the total expenditure on the five tvz, of foode-m to replace the total
expenditure--h)
INC Family disposable income (unit: NTS$)
CITY - Dummy variable of city arep
TOWN: Dummy vanable of town aren
(omitted varable: country arga)
AGE  Age of the family head (unit: years)
NADL. Number of adults (over age 20) in the fam ily Qunit: person)
NCHI = Mumber of children in the family (unit: person)
AGEL - Dummy variable of ngricultural family
(omitted variable: non-agricultural family)
OCW : Family hend is a white-collar
OCA  Family head is a farmer
‘ (onntted variable: family head is n bluescol Jar)
EDP : Family head received ¢lementry sehool education or lower
EDM . Family head received junior high education
EDS @ Family head received senior high education
(omitted varinble: family head received college education or higher)
& : Regression residual of the ith food, =8, M, F, V, FR
Poy i By A1, oy, i Paramelers 10 be estimated

3, Datas

This research relies mainly upon the Survey of Family Income and Bxpenditare
Data conducted in 1992 by the Directorate-General AN
Statisties, Exeentive Yuan, R.O.C. The daty of ilat
the five major foods per capita come from *J
Couneil of Agrieulture, Executive Yuan, R.O.C. T
following:




a. The family's higrachy of agefgender is divided into ninc g,mups, ape 6 ;.a,ud,
below (pre-sehool age); age 7-12 (school ape); age 13-19
(prime); age 4664 (middle age); age 65 and over (ol
and middle age are further divided according (o gender differe ‘

b In 1992, the total family expenditure on 1l es a(‘ food is 81 806 NS
the respective expenditures are: meat 19,120 NTS (2 L 35%); fish and shellfish I
NT$ (22.30%); fiuit 15,636 NT$ (1911,6%) vegetable 14,366 NT$ (17.68%) (Sec
Tables 1 & 2).

¢ n the sample, the mmmgg: Iami}y size is 4.16 (persons); the respective size of 9
groups divided by age/gender is as follows: age 6 and below: 0.46 (person); age 7-12:
0.52 (person); age 13-19 male: 0.28 (person); age 20-45 male: 0.81 (person) ape 46-64
male: 0,34 (person); age 13-19 female: 0.27 (person); age 20-45 female: 0.87 (person);
age 46-64 female: 0.33 (person); age 65 and over: 0.28 (person) (See Table 1.

Table 1: Dmnpuvc Biatistics of the Yariables in the Barten Houschold Size Effect
Model

pendi(um onstaple food | X ‘ i 8,180
| Expenditure on meat . 10,591.8

penditure en fish and shelifish Xy I8 497 9 ‘ 10,672.6
} Expenditure on vegetable Xy 14,366.9 7,768.7
| Expenditure on fruit Xen 15,636.3 10,9283
{ Size of age 6 and below M 0.46 | 0.80
| Size of age 712 N 0.52 0.82
| Bize of ag(, 13-19 male Ny 0.28 0.58
1 Size of age 20.45 male Ny g.81 0.63
, _.;sze of age 46-64 male Ns ‘ 0.34 048
| Size-of age 13-19 female Ne 027 0.60
Sizeof age 20-45 female Ny 0.87 Q.63
1 Size of ape 46-64 female Ne 033 | 0.47
Size of age 65 and over Ny 028 0.57
| Total expenditure on the five m | 81,806.5 38,1828
~ typesof food *




Table 2 Deseripnive Statistic of the Variables in the LAJAIDS Moifel

Variable ‘ Mean | Stan
| Expenditure share of staple food 0.1782 |
| Expenditure share of meat 023151 0561
| Expenditure share of fish and 0.2230 0.0603
- shellfish
-Bxpenditure share of vegenable Wy 0.1768 0.0526
| Expenditure share of fruit Wen 0.1906 0.0862
1 Price of staple food Py 222 : 104
Price of meat P 70.8 333
1 Price of fish and shellfish Py 1076 | 56.1
Price of vepetable Py 308 14.4
“Prive of fruil Prn 432 28.5
Total expenditure on the five m 81,8065 38,182.8
type of (ood ;
Family disposable income INC 0ALTTL.91  398.480.8
City area ary 0.55 0.50
Tawn area TOWN 0.28 5
Age of the farmly hend AGE ; 43.2
Number of adults MADU 2.63
Number of children NCHI 1.53
Agriculiural family - AGRI 0.17
| Family head is a white-collar ocw 048
Family head is a farmer QCA 0.10
| Family head as a elementary ~
~ school graduate or below EDP 0.36 048
Family head as a junior high EDM 0.271 0.44
graduate
Family head as a senior high EDS 0.27 0.44
praduate ‘ _— ,

d. Through Barten household size effect model, the average value of the
hedonic price of the five types of food in 1992 are. staple foo /kg; meat
708 NT$/kg; fish and shellfish 1076 NT$/kg; vepetable 30,8 NT$/kg; fiuit 43,2
NTSkg (See Table 2).
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ibe average disposable income of the family in 1992 is 641,771.9 NT$ (See
2) In-the disteibytion of the families in the sumple, familics 1 the ¢ty count
- 8a, families in the town 28%, familics in the couniry 17%. The average age of the
Launly head in the sample is 43.2 yers. There are 2.63 adults and 1.53 ¢hi
Tamily size of 4.36 persons. Agnieuhwral families count 17% and noneea

*»

A—

familics count 83%. As for the family head’s oecupanions, there are 48% whitescollar

hy

10% farming, 42% blue-collar. The educationa] background of the family heads

appears to be 36% of them as elementy sehiool praduates, 27% junior high, 27%
senior high, and 10% college or higher.

V. The Emipivieal Result

I. Barten Household Size Bifect Model

The estimated parameters without f2mily size effect factors all pass the

hypothetical test of the significantly diffirent frome zero (Ry-Py in table 3); however,
the statistical signifeanee of (he estimated parameters with family size effect factors
(My=My in table 3} appears uncertamn. Those swith expenditure scale economies (for
instanee, the staple food of gge *.0-45 male, M) show that the tamily expenditure
on staple food inereases a« the sice of that particular age/gender hierarchy becomes
bigger though the inereasing pace is getting slower and slower. Based on the estimated
result, and through cuations 43~47, this study caleulates adult equivalents in
correspondence to different family sizes under respective types of food and age/gender
hierarchy (See Tables 4-1 to 4-5) Asa result, through the ape/gender structure, its
adult equivalens which carrespoad with the five types of food of the family can be
figured out. Then, by multiplying the annually available sopsumption: per eapita in
Taiwan Food Balance Sheel with adult equivalents, the consumption quartity of the
five types of food by respeefive families is derived, and then, by dividing the family
expenditure on respeetive foods in the survey of I & E with consumption quantity, we
can get hedonic price. The average value of the hedonie price of respective foods that
the sample families have is listed on Table 2. =

2. LA/AIDS Model , ,

The comparison of Wald-X" caleulated values and their correspondent critical
values indicating that the conditions of symmetry, homogeneity, as well as symmetry
and homageneity are all significant at 10% level, the appropriation of the LA/AIDS
model in this study is supported (Tahles § and 6).

Lk



Table 3: The Estimated Result of Bar en Household Size Effect Model

A Staple gone | Fishand | . PR
Variable Fog B Meat | o ian | Vesetable Fruit
| Intereept 9612.8 |-245.6 57837 1619.8 -3089:5
Q4.9)* | (1) (98.7) 98) (-19.3)
“Estimated perameter |
(ot including household
size effect) ; »
Age 6.and below Py 0117 | 0.242 0.253 0.158
‘ (34.5) |(28.6) (26.5) (23.6)
| Age7-12 P, | 0n8 {0250 0.249 0.150
(337 |@85) | (253) (21.7)
- Age 13-19 male % 0.136 | 0249 0.205 0.119
ﬁ (25.2) | (18.3) (13.6) (10.9)
Age 20-45 male Py 0.129 | 0.209 0.239 0.147
: (389) |(28.2) (29.1) (24.6)
Age 46-64 male Py 0113 | 0206 0.252 0.188
(287) | (20.4) (22.9) (23.1)
Age 13-19 female Ps 0.117 | 0.225 0.249 0.168
L (23.8) | (17.4) (17.4) (16.3)
“Age 20-45 female Py 0.120 | 0.209 0.255 0.167
‘ (376} |(272) (30.4) (26.9)
Age 48-64 female Py 0.109 | 0.241 0.286 0.175
‘ (287 |47 @27.1) (22.3)
1 Age 65 and over Py 0.109 | 0.2)5 0.279 0.194
(41.8) | (35.4) (41.9) (34.1)
- Esuimated perameter
1 (including household
1 size effect) ‘
T Age 6 and below M; | 0.0001 [-0.001 0.004 -0.0003 0:002
: 0.1+ | (-0.8)+ (2.0) (03)% | (0.8
} Age 7-12 M, }-0.0004 |-0.002 0.002 0:002 0:001 -
‘ (:007)+ | (-1.2)+ (0.9)+ (1.3)+ (-0.6)+
1-Age 1319 male M, 0.004  1-0.002 0.012 0.008 014
(36) | (08 | (4.0) (3.8)
| Age 20-45 male Mi | 0002 | 0005 0.003 0.003
-39 { B Loy (2.2) )
' Age 46-64 male M 0.001 0.007 0.003 -0.006 {
: (0.9)+] (2.9 0.9+ | (32) 12+
Age 13-19 female M, 1{0.00005 | 0.003 0,001 | -0.002 1003
(0.05)+| (1.4)+ (0:4)+ 0.9)+ (-0.8)¢
Age 20-45 female M, | 0001 | 0.006 0001 | 00006 | -0.004
| (1O | (3.6) 0.3y | (05)F
Age 48-64 female M 0.001 -0.002 0,005 -0.0008
| (s (0B | ¢19) | (o2
| Age 65 and over My | 0001 | 0.007 -0.004 -0.005
(Lo 4.5 (2.0) 1 (42

“: the figure in the bracket is t value.
+: not significant at 5% level.




Table 4-1: The Adult Equivalent of Staple Food of Respective Age/Gender Hicrarchy
in Dilferent Flousehold Size ‘ " ;

Size o] age 6 and age 1 319 age 20451 age 46:64 ape IB«Magi.: 20-45{age-46-G413 age G5 anc

| famity] below male male wmale female | female | female aver |
' 0.97 0.97 109 1.05 | 094 097 | 098 091 0.9)
097 0.97 1.06 103 | 095 0.97 0,98 092 | 092
0.97 097 1.02 102 0.96 0.97 097 | 092 0.93
097 0.96 059 1.00 097 097 09 | 093 | 093
0.97 0.96 096 0.98 098 0.97 095 | 094 094 -}
0.97 .96 0.93 097 0.98 097 | 094 | 095 0.95

P ——

age 'MZ

Ot B L RS e

Table 4-2; The Adult Equivalent of Meat of Respective Age/Gender Hierarchy in
Different Household Size R
18ize-offage 6 and age 13-19]age 20.45]age 46-64{age 13-19|age 20-45{age 46:64|age 65 ane|
family| below |5 2 male male male | female | female | female | over

1 105 | 108 | 108 | 093 | 093 100 | 094 104 | 097 |
2 1.05 108 108 0.93 09 Loo | 094 104 - 097
3 1.04 1.07 1.06 098 0.59 102 0,99 1.03 1.03

4 1.04 1,06 .05 £.00 102 1.03 1.02 1.02 1.06

5 1.03 1.08 1.04 1.02 1.05 105 .04 1.0 1.09

6

| 1es { 104 | 103 1 104 1,08 1.06 17 | too | 12 |

Table 4-3: The Adult Equivalent of Fish and Shellfish of Respeclive AGe/Gender

Hierarchy in Different Houschold Size , , _
{Size offage 6 and s 7412 age 13-19{age 20-45]ape 46-64]age 13-19]age 20-45(age 46-64{age 65 anel
family| below |*8% " male | male male | female | female | female | over |
‘ T 102 | 100 | 086 | 096 102 Yoo | 101 112 LIO
1.02 | 100 | 086 096 102 1.00 101 iz o rae 4
1.06 102 | 092 0.99 104 1.00 1.00 1.08 1,06
107 | 102 1.01 1.00 1.05 101 1.00 106 | 105
109 | 103 1.06 1.01 106 101 1.00 1.04 1,03
110 1 104 4 110 102 1.08 1.02 0.99 102 . 102

o8 B w1 e

Table 4-4: The Adult Equivalent of Vegetable of Respective Age/Gender Hicrarchy
in Different Houschold Size
Size offageGand| 2 age 13-19{age 20-45age 46-645:356, 1319 agc'Z(MS agc46-64 2B 65 ij_'f
| family] below |28’ male male male female | female | female || over
1 1 099 | 096 | 08 | 094 | 114 | 104 105 | L10
0.99 096 | 0.80 0.94 1.14 104 1.08 1.10
0.99 0.98 090 0.98 107 1.02 104 | 109
099 099 095 1.00 103 1O} 104 l‘,()g
1 098 1o b 100 1.02 099 0.99 103 | ko8
1098 | o2 | o2 | toa | 096 | o098 | o3 | 107

VA B R
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Tuble 4-5; The Adult Equivalent of Frait of Respeetive Ag,d(}n.ndcr Ihcmrchy in
Different Household Size

Bize of|ape Gams[a g l- lz!agc 13:19]age 2045 250 36-61]age 13-19 agczo»«zs‘f ¢4
| family)] Dbelow male | male | owle 1 feoale | fenale
. 003 | 695 | 113 110 0v8 0.98 100 | 08
093 | 09s | 107 107 | o096 | 098 | 099 | o

092 094 102 103 094 095 1 097

091 | noa | 096 100 | 093 094 | 095 | 0
090 | 093 | o090 | 098 | 09t 093 | 094 093
080 | 093 | 084 | 093 | o089 | 092 | 092 | 095

‘omawwu‘

Table 5: The Suistical Testing of Homogeneity and Symmetry Condition in

LAJAIDS Model . o
[nem - ~ wAp-X* | DFE
| symmetry o s | s | 4
Homogeneity 3.04 6.92 1 6
- Symmetry and Flomogengity 2.66 2.66 : 10 ‘
Note: 1 s the caleulated WALD-X* of the expenditure share c,qmuons inWs Wu. Wi
,l?:gs i{i:; caleulated WALD-X? of the expenditure share equations in Wi, W
|

Xoos=949 Xiooxo=12 59 YPoosuor=18.31.

a. Economic Variables
The estimated result of the mode) (See Table 6) shows that the
parameters of cconomic variables are accepted with statistical significance-¢:
chang,(. in the total expenditure on the five types of food does .not af¥e
cxpcnduurc share of f‘ sh and shulﬁs}u M'xrshalimn own prfce eiastl‘ ity fc

vq,cmblc as 0 5533 and fmu amJ «0 5022




hbh, O l’!wl@sunntcd Resultof tthA/AlDS Model —

xpcndmx:e B

| teems Sharcof wMﬁu{q | Shareof
AT SharecolfMeat | * . :
Staple Food f"m&! - sh Vggt:l able | NHEOE
Intercopt 1w 143 - 0081 7 0250 " 0374
Q86 | 4 @0 | ey
- Economic variables
1 Price ol staple food Py PR } ¢ 0,040 +0,038
(4753) ¢-190:8) | (1827
‘Price of incat Pu 0,040 0159 1 -0.045%
(+190.5) (300.7) | (-189:3)
“Price.of fish-and shellfish P 0,038 <0045 0456
; (~187.7) (-189.5) (510.4)
1 Price.of Vegetable P <0028 0,036 -0:036
; (-137.0) (+139:8) (~162.0) (
Price:of frunt P .03 -0.039 +0.038 0:13¢€ *
(-145:8) 2121 (=190.3) (444 7 @76y
Totakexpenditure of five o 0009 | 0.014 -0.0001 0.002 -O 025 .
1 types of food (L) 229) 0.1y (3.4)
Eamily. disposableincome  INC 0:002 4001 | ~0003 ~0.004
(6.6) 39 108 | 13.6)
Sociocconomie variables
Citytarca CITY 0.002 0,001 -0:004 0008 |
‘ (6.6) (1.4} (-3.5) Ly
| Town area TOWN D003 0.004 0:008 0001
(7.0) (3.0) ¢2.1) {1.6)+
(Omitted variable: rural ares)
| Age ot family head AGE 0.004 0003 | 0007 00N
: . (-2.0) (2.4) (15.0) 1.2
Size.of adulis NADU 0014 0.009 0:004 4,002
{+16.4) CRF 1 (58) | o)
Size of children NCHI ~0.004 0.0004 0.0001 006
{-7.6) L+ O | (140)
| Agricultural faniily AGR} 00001 0.001 0001 0,002 1
1 o3 (-2.0) -3.3) (.9 aF
{(Omiitted variable: : |
nmnsncu}lunl Lanuly) |
Family head is-a white-coltar  OCW 0.002 .001 0001 0:0002 -}
; (5.5) -2.3) 2.7) 04+
1 Family head is.a fonies OCA 0003 001 0001 0:0003 |
(6.0} (-3.0) (:2.7) ((U0) L |
- (Omitted vaniable;
: fmu!) headis: 2 blue-collar)
EOP | 0003 +0.00003 -0.003 0,001 0001}
; _ (4:6) (-0.0+ :58) | (18 sy |
education oc Jower ‘ |
“Fanily head received junior  EDM 0003 | 0.000009 | <0002 00002 | 0000 |
high:education (5.6) {0.02j% (+5.0) (0.5)+ (»l l)f' ;
|:Family-headreccived senior  EDS 0.002 00003 | 0,001 ‘
high education {4:8) (0.9)+ +2.2)
| (Omiticd vasisble:
family bead reccived college
&dugation-and higher)

Note: System R%=0,033.
*: théfigure in the bracket is t value,
4 not significant at 5% level,
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pmm ol'sm;)lc f‘aed is mfaed fmm J’“ to P‘ um mnsumptmn ai‘men; decn,ag,c fr

to ¢. In fact, substitute effect is from a to b; when the price of staple food |
upward, the gonsumption of the meat is higher. But, when other conditions.
unchanged, th expenditure effect of the purchasing power deerease: caused by the price
Increase is from b o ¢. Thatis-to say, the-decreasing amount (bc) of meat consumption

capsed by expenditure effect is larger than the increasing amount ('ﬁw) of substitute
effect.

Table 7: Masshallian Price Elasticity and Expenditure Elastici

o

ttem | Staple Food | Meat | LM | Vegerable | Frit |

{Priceofsuplefood | 02367 |0.1837| 01700 | -01619 |-0141s]
Price of meat 02357 }+0.32561 -0,1998 | -0.2050 ~'.»o,::;"{749f
| Price of fish and shellfish | -02235 |.0.2060| -0.2987 | -02078 |-0.1684
Price of vegetable 0.1669 |-0.1651{ 03625 | 02769 |-0.1241}
| Price of fruit 01852 |-0.1801 | -0.1686 | -0.1601 |-0.2616]

| Total expenditure of five | 1.0480 | 1.0605{ 0.9996 10124 | 0:8706]
types of food ‘ 1

Table 8: Hicks Price Elasticity

Ftem | Staple Food | Meat ) 'Shﬁﬂfsh' ‘Vegcia,b’i‘c ‘Emg |

|Price of staplefood | 02804 |
{ Price of meat 00299 |-0.3459]
| Price of fish and shelifish | 0.0454 | 01364 | -0.3402
| Price of vegetable - 0.1040 ;'om~tx:2665 00805 | -0.5538 :
Yrice of fruit | 00763 |oas2| 012 (00685 | -0.50:




Figure 1. Gross Complement and Net Substitute

ML

2. Socioeconomic Variables

(i) TheExpenditure Share on Staple Food: ;

Families in city and town areas spend more on staple food than those in areas, The
expenditure sharg on st'@p!e food lessens as the family head is getting older and the
number of adults and children becomes larger, Families whose heads are agricultural
and whiite-collar workers spend more-on staple food than those with blue-collar heads,
Families whose heads are college graduates or higher spend less on staple food than
the rest of the familjes.

(ii) The Expenditure Share on Meat

The expendituce share of families in towns is mare than those in the mral area.
There is no clear distinction between those in cities and in the rural area. The ag of
the family head and the family expenditure share on meat is in direct p
cach other. The number of adulw and chl!dn.n as we!l as the famxly head'

Bre
Agncultuml fam;hes spcnd less on mcml sharc than non~agncultural (ammes Famxlxcs
whose heads are blue-collar spend more on meat than those with white=collar- heads

(iii} The Expenditure Share on Fish and Shellfish
Thc cxpcndature sharc in cny and: town areas: 15 less than in rural areas, Theageof
‘ irect thi




relation of the family head's educational background. to the expenditure, we see the
expenditure of families svhose heads received college education or higher is, i tum,
higher than families whose heads receiving high school education and familics whose
heads recesving elementary education or lower.

(iv) "The Bxpenditure Share on Vegetable

In terms of expenditure share on vc(,ct(abh,, there is no clear distinetion-among
different areas, The age of the family head is in direct proportion to the ;sxpcndfturc
share on vepetable, however, the nupiber of adults and children is in inverse
proportion 1o the expediture portion on vegetable. The expenditure of agncull‘uml
familics on vegetable is more than that of non-agricultural familics. Famili
heads are blue-collar spend more on vepetable than those whose heads are white-collar
workers and farmers. Families whose heads are elementary graduates or befow spend
Jess on vegetable than those whose heads received college education or higher. But
there is no clear distinction of the expenditure on vegetable among families whose
heads recerved junior high, senior high and college education,

(v) The Expenditure Shate on Fruit

The expediture on fruit in rural areas is more than those in ¢ity and town arcas "n:c
ape of the family head is in inverse proportion-to the family cxpcndxturc t.
The number of adulis and children and the expenditure on fruit ds in dm:cuon
proportion. There is no difference between agricultyral and non-agricultural families:in
this particular expenditure share. The occupation of the family head has nothing to c
with the fruit expenditure share, As for the relation of the family head's edu

bnck:,rcund {o (he t.xpu)dilurc, we seeno cwdcnl d:suncuon becwcnc fam;l;cs wtiosc

college ud,ucanon or hxghs:r

VI Conclusion

'Ih:s :a(udy, baScd on Bancn bousebold sum eﬁ‘cct model, csumatc thc hcdomc
face ¢

Marshdil -m own- pr‘ ac clas
-0.3256, Hicks own pri !dsttcny rang,g.s f‘rom r0,2804 to .
figures are not conszdcxcd blg As food supply cjmm;cs
affected by unstable, : :
the relationship bclwccn xhc. l' ive
substitute” proves that cxpcndnun; effec
substitute among foods is ot considere b;g

This study adopts the data of "I & [
advantages of a large sample because of




degree of relevance and influence between different socioeconomic variables on the
expenditure share of the five types of food. This study might serve as a referen; 'f‘
the private enterprises’ marketing stratepy in the market segmentation and in. |
selection of target market as well as for policy evatuation by the public sectors,
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