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Abstract

The impacts of economic and demographic variables on food demand in Yogyakarta are estimated using
the Almost Ideal Demand System (AIDS). Data from the national social and economic survey of households
(SUSENAS) in 2011 are used to accomplish the goal of this study. Food demand consists of cereals, fish,
meats, eggs and milk, vegetables, fruits, oil and fats, prepared foods and drinks, other foods and tobacco
products. Results show that except for meat and tobacco products, demand elasticities for the rest of foods are
inelastic and cereals is the least responsive to price change. All ten studied foods are normal good, but their
income elasticities are very inelastic.

Keyword: Almost Ideal Demand System (AIDS), price and income elasticity, Yogyakarta.

1. INTRODUCTION

Inflation in Special Region of Yogyakarta province and hereafter it is called Yogyakarta for the rest of the paper
over 2009-2011 was stable below two digits but relatively high in 2010. Inflation rates during those three years
were 2,98 %, 7.38 % and 3.88 % respectively. However, interestingly food groups significantly contributed inflation
during those years. Inflation rate of food stuffs were 3.91 %, 18.06 % and 1.82 % while inflation rate of prepared
food, beverage and tobacco products products were 7.81 %, 6.96 %, and 4.51 % over 2009-2011. When we look at
detail in subgroup of food stuffs, contribution of inflation rate of cereals, cassava and their product, preserved fish,
vegetables, fruits, species, and fats and oil to inflation rate in 2010 were relatively high by 18.92%, 17.18%, 44.40%,
27.01%, 59.89% and 15.89%. Even though inflation rate went down in 2011, the inflation rate of cereals, cassava,
and their product, preserved fish and fats and oils were still high by 11.75%, 8.87% and 7.41%. The contribution
of subgroup prepared food, beverage and tobacco products mainly came from tobacco products and alcoholic
beverages to inflation in Yogyakarta in 2010 by 8.32 % and increased to 12.23% in 2011 (CBS Yogyakarta, 2011).

An increase in food prices definitely influence society welfare in Yogyakarta because foods are a basic human
need. Households certainly reduce food consumption and also substitute from high quality to low quality foods. As
results, high food prices affect not only poverty but also malnutrition. Several demand studies have been conducted
to examine food demand in Indonesia. Moeis (2003) using LA/AIDS (linear approximation Almost Ideal Demand
system) analyze on the impact of the 1997/1998 economic crisis on demand for food. Widodo (2004) using linear
expenditure system (LES) estimated Indonesian food demand model using seven rounds of survey of living cost.
Fabiosa et al. (2005) with an incomplete demand system (LinQuad) estimated food demand using 1996 SUSENAS
data . Unlike other food demand studies using SUSENAS data set and LA/AIDS model, Pangribowo and Tsegai
(2011) estimated demand for foods from Indonesia Family Life Survey (IFLS). The purpose of this study is to
estimate the demand for foods in Yogyakarta. This study differs the previous studies. First, this study uses the latest
SUSENAS in 2011 for specific area at province level instead of whole country. Second, the LA/AIDS using a linear
price index used most previous studies on food demand in Indonesia gives an inaccurate price and expenditure
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elasticities (Alston et al. 1994). This study estimate demand for food in Yogyakarta with the non-linear AIDS model.
The analysis of food demand in Yogyakarta is expected to be one of the important information to local governments
in the Yogyakarta in formulating food policy.

The rest of this paper is organized as follows. Section Il discusses food consumption patterns in Central Java.
Model of household food demand and data in Yogyakarta are presented in the following section. The next section
discusses estimation procedures and results. The final section of this study presents some conclusions.

2. FOOD CONSUMPTION PATTERNS IN YOGYAKARTA

Household expenditure is one of the most important components of aggregate demand determining economic
activity in a region. In addition, the social welfare can also be measured from the level of household expenditures.
The higher household expenditure is the higher the level of society welfare. Household expenditure can be divided
into two major groups, namely food and non-food expenditures. During the year 2011, the per capita household
expenditures in Yogyakarta were Rp 625,043 consisting of food and non-food expenditure by Rp 276,325 and Rp
348,721 respectively. Whereas per capita household expenditure in 2010 were Rp 553,967 which expenditures
of food and non-food respectively were Rp 244,004 and Rp 309,963. Per capita expenditures increased by 12.83
percent in 2011 driven by spending on food groups by 13.25 % and non-food group by 12.50%. When viewed by
area of residence, per capita expenditures of urban households in 2011 were Rp 702,787 or increasing by 7.10 %
compared to in 2010 that were only Rp 656,190. By contrast, the per capita expenditures of the rural population in
2011 were only Rp 472,165 but its growth was higher by 27.64% (CBS Yogyakarta, 2011). Per capita expenditure
urban households were higher than the expenditure of the rural households during 2010-2011, so that on average
the welfare of the urban families were better than the rural families in both years.

Household spending patterns will shift with increasing income. The higher income leads to decreasing the
share of expenditure on foods and increasing share of expenditure on non-foods. In 2010, the percentage of food
expenditure to the total expenditure was 44.05% and increased to 44, 21% in 2011. On the other hand, non-food
expenditure share to total expenditure during 2010-2011was 55.95% and 55.79% respectively. The portion of non-
food expenditure to total consumption in urban areas was still higher than the food groups in the amount of 58.72
percent and 56.89 percent in 2010 and 2011. However, expenditures on food were still relatively higher in rural
areas as compared to non-food expenditures by 52.88% and 47.12% respectively in 2010. However, the opposite
condition occurred in 2011 in which the non-food expenditures (52.57%) were higher than the food expenditures
(47.43%) (CBS Yogyakarta, 2011).
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Figure 1. presents the distribution of food expenditures per capita population in 2010
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Figure 1 presents the distribution of food expenditures per capita population in 2010. Expenditures on prepared
food and drink mostly contributed to total food expenditures by 38%. Large expenditure share for prepared food
and drink related to those resident who rent house especially students whom their consumption patterns tend to
buy fast foods. Cereals with subgroups such as rice, cassava, maize (14%) also significantly contributed to total
food expenditures. Expenditures on dairy product such as eggs, milk and their product and vegetables were 7%.
However, spending on high-value foods from meat and its product, fish, oils and fats were relatively low by less
than 3%. More interestingly share of tobacco products expenditure to total expenditure were relatively high (7%).

3. MODEL SPECIFICATION AND DATA
3.1. Model Specification

This study estimates demand foods in Yogyakarta. The demand for foods encompass cereals, fish, meat,
eggs and milk, vegetables, fruits, oil and fats, prepared food and drink, other foods, and tobacco products. To
estimate demand for ten food groups in Yogyakarta, we begin with the classical utility maximization framework.
Economists use the concept of utility to define the level of satisfaction that comes from a specific allocation of
income among different products. The basis of demand analysis is the problem of how to maximize utility subject to
a given level of income. This can be expressed as:

max + qU = f (q,1,9,2,..q,n)
n
s.t Z Piqi =Y
- (1)

where U is a utility function of the quantities of goods consumed, Y is total income, p and q are prices and
quantities, respectively.

The solution to the equation (1) gives the amount demanded of each good as a function of its price, price of
other goods and the consumer’s income. The problem exists for the empirical analyst when the number of good
involved is too large. Some alternative approaches were proposes to solve. One is the composite commodity
theorem that groups commodities based on the behavior of their relative prices. The others are separability and
two-stage budgeting that makes assumption about the consumer’s preferences.

This study uses separability and two-stage budget procedures to analyze the demand for ten foods in
Yogyakarta. Following Deaton and Muellbaur (1980), Weak separability is important for the second stage of
two budgeting in demand system’s analysis. If food is assumed to be weakly separable from non-food, then the
consumer’s utility maximization decision can be decomposes into two stages budget procedures. In the first-stage
budgeting, total expenditure is allocated among food and non food items. Food expenditure is then allocated among
the studied foods. Figure 1 shows the utility tree of a representative Yogyakarta households in analyzing demand
for foods.
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Figure 2. Household Utility Tree for foods Consumption in Yogyakarta

The Working (1943)-Leser (1963) food demand is chosen in the first-stage budgeting to estimate demand
ealsticity for food and written as:

n

n
w; =1, + mlnX + E T Inpj + z B My, + &
k=1

Jj=1

(2)

where 7and ; are goods, w, is the share of total expenditure allocated to the ith good, p; is the price of the j
th good, is the household expenditures on goods, M, is the demographic variables consisting of urban, household
size, years of schooling of household head, age of household head, gender of household head, and two quarter
dummy variables (Quarter 2 and quarter 3).

From equation (2), we can derive uncompensated (Marshallian) price and expenditure elasticities.
Uncompensated price € ﬁand expenditure € _elasticities are:

elj =1l /wii — Gy (3)

E['=1+

w; [m;] (4)

where Ciij is the Kronecker Delta that is zero if i # j and unity otherwise. Own-price, cross-price and
expenditure elasticity are evaluated at sample means. Because the Working-Lesser does not provide a direct
estimate of income elasticity, this study uses Engle function as follow:

Inx = po + pylnX + ylnP + Zﬁ,kzk +

= ()
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where y is the household expenditures on foods, X'is total expenditure on food and non-food, P is price index
of foods, and Z, is the demographic variables that are same as previously defined in equation (2). The income
elasticity is estimated as (Chern et al, 2003):

Ey = g0y (6)

In the second-stage budgeting a almost ideal demand system (AIDS) developed by Deaton and Muellbauer
(1980) is used to analyze demand for ten food groups. The AIDS model is

Wi = @ "';Yu Inp; + ﬁ:!n( (P)) (7)

where i and j are goods, w. is the share of total expenditure allocated to the i th good, P is the price of
the j th good, X'is the household expenditure on goods in the system, a(P) is the price index, vij, 8, and (i are
parameters to be estimated, and _ is an error term. The price index a (P) is

n

n[a(P)]a Za Inp; +0.5 iim Inp;lnp;

-1 i=1 f=1

The demand for food is influenced not only economic variables but also demographic variables. To capture
demographic variables in estimating demand for food, we incorporate demographic variables into the intercept in
equation (7) as defined oi= (,i0 +% (k= 1)"m=( ik d k where d, is the demographic variables consisting
urban, of household size, educational level of household head (years of schooling), age of household head, gender
of household head, and two quarter dummy variables (Quarter 2 and quarter 3).

Because expenditure variables in the AIDS model are endogenous variable, it likely happens that error
terms and expenditure variable in equation (7) is correlated and lead to biased parameter estimates. The two-step
estimations proposed by Blundell and Robin (1999) is applied to correct for the endogeneity problem in the AIDS
model. The first step is to run the following equation:

InY=Ho +e (8)

Where Yis total food expenditure of the studied food groups and H a set of explanatory variables encompassing
of income, square of income, prices of the studied goods, and demographic variables that are used in equation (7).
Total household expenditure is used as a proxy for income (Deaton, 1996; Moeis, 2003). Assuming £ (v |H,e) = 0,
residual é from the first step are incorporated into equation (7) as follow:

ui=(ie +vi 9)

Following Deaton and Muellbauer (1980), the properties of classical demand theory can be imposed on AIDS
model. The adding-up restriction is given as:

n n
G=1D"n =(lio=13@(=D"n = (Jik= 0; Z}'U = 0; and Z‘g" =0; (10)
i=1 i=1
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Homogeneity is imposed as:
n
Z vij =0 forany i
=1 (1)
Slutsky symmetry is given as:
Yij = i, i #]. (12)

3.2 Data

This study used the national social and economic survey of household in Indonesian (SUSENAS) in 2011
from quarter 1 to quarter 3. The total sample of households in the 2011 SUENAS for Yogyakarta consists of 2,714
households from 1 city and 4 regencies encompassing Yogyakarta City, Sleman, Kulonprogo, Bantul and Gunung
Kidul respectively. SUSENAS in 2011 provides food and non-food expenditures. Food expenditures consist of 225
food commodities. For the purpose of this study, we classify to 10 food groups encompassing: (1) cereals (2) fish;
(3) meat; (4) eggs and milk; (5) vegetables; (6) fruits; (7) oil and fats; (8) prepared food and drink ;(9) other foods;
and (10) tobacco products. Non-food expenditures consist of 6 commodity groups encompassing housing and
household facility, goods and services, clothing, footwear, and headgear, durable goods, taxes and insurance, and
parties and ceremony.

In the first-stage budgeting, food and non-food demand are estimated using monthly food and non-food
expenditures data. The 2011 SUSENAS provides information prices for each food commodities. Weighted average
of price within groups using budget share as a weight is used to calculate aggregate price for each food groups
(Moschini,1995). Since information prices for non-food expenditures are not available in the 2011 SUSENAS,
consumer price indexes in every regencyicity are used to calculated non-food price (Jensen and Manrique, 1998).

In the second-stage budgeting, this study estimate demand for ten food groups. Weekly food expenditures
data are used in estimating food demand. Estimating demand system requires complete price information. If missing
or unreported aggregate price exists in the second-stage budgeting, this price is calculated by regressing observed
prices on four regional dummies (Kulonprogo, Bantul, Yogya City and Sleman), seasonal dummies (quarter 2 and
quarter 3), and income ( Heien and Wessells,1988). The SUSENAS in 2011 reports household income but missing
income data for Yogyakarta are 25.09 % of total sample. Total household expenditure, therefore, is used as a proxy
for income (Deaton 1996; Moies, 2003).

4. ESTIMATION AND RESULTS
4.1. Estimation Procedures

As previously discussed, in the first-stage budgeting total expenditure are allocated between food and non-
food expenditure. The household survey reported by the SUSENAS reports both food and non-food expenditure.
However, the SUSENAS provides some zero expenditures in given type food expenditures in the second-stage
budgeting. Unavailable data from the 2011 SUSENAS for cereals, fish, meats, eggs and milk, vegetables, fruits,
oil and fats, prepared foods and drinks, other foods and tobacco products are 11.13%, 57.77%, 56.82%, 20.93%,
15%, 20.93%, 13.85%, 9.73% and 48.31% respectively for Yogyakarta. Prepared food and drink group has no zero
expenditures. The non-purchase for given food might be due to no preference, infrequency of purchase, and survey
error during survey period.

Zero expenditures imply that the demand system are the limited dependent variables or censored model and
leads to biased estimation (Heien &Wessels 1990). Since data in the second-stage budgeting except for prepared
food and drink group indicate some zero expenditures, the AIDS model must account for zero expenditures. The
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biased estimation for a system of equations with limited dependent variables in the demand system can be solved
by using the consistent two- step estimation procedure for cereals, fish, meats, eggs and milk, vegetables, fruits,
oil and fats, other foods and tobacco products proposed by Shonkwiler and Yen (1999). Probit model is applied
to determine the probability of buying a given type of food group in the first-step estimation. Because it is possible
correlation among the different foods, this study employs the multivariate probit regression (Pan, Monhanty,
and Welch, 2008). In this case, the multivariate Probit regression is estimated simultaneously for the ten food
groups. The explanatory variables are the logarithms of prices of the ten studies food groups, the logarithms of
total household expenditure and demographic variables that are same as those used in equation (7). The probit
regression is defined as :

prob (vt =1|Zh)=1-((Z }(x,i) (13)
prob (yjit =0 Z,h)=1-((Z (i) (14)

where Z, is a vector of explanatory variables in probit estimation and . is the vector of associated parameters
for the commodities in probit estimation.
Both the estimated standard normal probability density function (PDF) and the estimated standard normal
cumulative distribution function (CDF) from the first-step estimation are augmented in the AIDS model. Finally, the
AIDS model in the second-stage budgeting is (Shonkwiler &Yen 1999):

wi={ai+} (j=Dn=yijlnp j+piln(X/aP))+uil(()+10()+ei (15)

where (€=} and (p) are cumulative distribution function (cdf) and probability distribution function (pdf),
respectively. Incorporating ( and ¢ into the system of equation (15) in the second step estimation causes
heteroscedasticity (Shonkwiler&Yen 1999). This heteroskedasticity in the second-step estimation of demand
system leads to inefficient but consistent parameter estimates (Shonkwiler and Yen, 1999; Green, 2012).

The Marshallian price and expenditure elasticities of the AIDS model with censoring model in the second-
stage budgeting are calculated as follows:

ei=1+UWilBil(iei=1+UWi[Bi](i (17)
where e, and e, are Marshallian price and expenditure elasticities, ( \ij is the Kronecker delta (1ifi=jand0
otherwise).

The price and expenditure elasticities are computed on the basis of parameter estimated and sample means
of independent variables using equation (16) and (17) and the delta method is used to calculate standard errors of
both price and expenditure elasticities.

Demand elasticity for price and expenditure elasticities of demand for ten food groups in the second-state
budgeting are conditional on total food expenditure in the first-stage budgeting. Unconditional price (c,) and
expenditures (w,) elasticities are calculated following procedures proposed by Edgerton (1997) and are given as:

(ij=eii+eilwj+€iwj] (18)

(i=ei€i(i=(ei€i (19)
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where e, is the conditional Marshallian price elasticity, e, is the conditional expenditure elasticity for ; th food
groups, €, is the Marshallian price elasticity of food in the flrst-stage budgeting, w, is the expenditure share of ; th
food groups and €, is the unconditional expenditure elasticity for food in the flrst-stage budgeting. Finally, following
Park et al (1996) the income elasticity for 7 th food groups is given:

(i=(i€y(i=(i€y (20)

where ( i is the unconditional expenditure elasticity for i th commodity within food groups and ( , v theincome
elasticity of food in the first-stage budgeting.

4.2. Results and Discussion

There are only two broad commodity groups for the first stage of the demand system: food and non-food
commodity and the second stage consists of ten commodities within the food group: cereals, fish, meats, eggs and
milk, vegetables, fruits, oil and fats, prepared food and drink, other foods and tobacco products. The Working-Leser
is estimated by the Ordinary Least Squares (OLS). The first stage demand system results an unconditional price and
expenditure elasticities of food. The results for the first-stage commodity groups show that own-price, expenditure
and income elasticity of food are -0.925; 0.68; and 0.376 respectively. Meanwhile, own-price, expenditure and
income elasticity of non-food are -0,202; 1.356; and 0.793. Demand are less price elastic for both food and non-
food in Yogyakarta. Income elasticities for food and non-food are all less than one. Therefore, both food and non-
food are necessity good but food are less elastic than non-food".

Table 1 represent probit estimation for nine food groups except prepared food and drink since the prepared
foods and drinks have no zero expenditures. As previously mentioned, there are three explanatory variables
namely demographic, price and income variables that affect the probability of buying food in probit model. Among
61 demographic variables, 31 variables are statistically significant at 10% or lower levels but gender and dummy
variable for quarter 2 and 3 do not influence strongly demand for the ten foods. 41 of 90 price variables are
statistically significant at 10% or lower levels. Of 9 expenditure variables, 7 variables are statistically significant
at 10% or lower levels. In general, most of explanatory variables ( 54.97%) in the probit model are statistically
significant. Therefore, demographic, price and income variables play a important role in determining whether
household buy or not foods in Yogyakarta.

The second step the AIDS model includes PDF and CDF from the first step probit model for food demand
and is estimated by Full Information Maximum Likelihood (FIML) estimation with imposition of homogeneity and
symmetry. Table 2 reports estimated parameters of the AIDS demand system for food demand in Yogyakarta. 9
of 10 parameter estimates for the standard normal PDF in the AIDS model are statistically significant at the 1%
level. These results indicate that the probability of buying a given type of food groups for those households who did
not buy foods during survey period exists. These findings provide strong evidence that zero observations must be
included in estimating demand for food in Yogyakarta. The Dependent variables in the AIDS demand system are
expenditure share and the explanatory variables consists of economic (price and expenditure) and demographic
variables. Among 100 price variables, 79 price coefficients (79%) are statistically significant at 10% or lower levels.
Of 10 expenditure variables, all expenditure variables are statistically significant at 10% or lower levels. Among
70 demographic variables, 52 (72.29%) variables are statistically significant at 10% or lower levels. Therefore,
including demographic variables could explain better demand for food in Yogyakarta

Table 3 reports the full matrix of the conditional Marshallian (uncompensated) price and expenditure elasticities
for the 10 food groups. All price and expenditure elasticities are evaluated on the basis of parameter estimated
and sample means of independent variables using equation (16) and (17). Standard errors of both price and
expenditure elasticities are calculated using the delta method. The diagonal elements in table 4 are own-price
elasticities. All own-price elasticities are negative and statistically significant at 1% level. The estimated conditional

' We don't report regression results. The complete results are available upon request
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Marshallian cross-price elasticities are indicated by the non-diagonal elements in table 4. Among 90 cross-price
elasticities, 72 cross-price elasticities are statistically significant at 10% or lower levels. The last row of table 4
presents the estimated conditional expenditure elasticities. All conditional expenditure elasticities are positive and
statistically significant at 1% level.

Of interest demand elasticity is unconditional demand elasticity because demand for foods are conditional on
demand for all commodities. The unconditional Marshallian price and expenditure elasticities are shown in Table 4.
Unconditional demand elasticity is calculated using equation (18) and (19). All own-price elasticities are negative
and range from -0.429 for cereals to -1.463 for meat. These results indicate that food demands in Yogyakarta are
consistent with economic theory. All own-price elasticities are less than unity, except for meat and tobacco products.
demand for cereals is least responsive to price change. On other hand, demand for meat is most responsive food
groups to price change. As expected, these results are consistent with the diary habits of consumer in Yogyakarta
because cereals with rice as one of subgroups is a basic food and meats are not a main dish. The signs of cross-
price elasticities show the studied food products are a mixture of gross substitutes and complements. Fish category,
for instance, is a gross substitute for cereals, vegetable, oils and fats, other foods but it is a gross complement for,
eggs and milk, fruits, prepared foods and drinks, and tobacco products category. Egg and milk category is a gross
substitute for cereals, meat, oils and fats, other foods, and tobacco products, but it is a gross complement for, fish,
fruits, vegetables, and prepared foods and drinks. All unconditional expenditure elasticities are positive and from
0.2896 for fish to 0.8156 for prepared food and drink. However, economist and policy maker concern about income
elasticity instead of expenditure elasticity in formulating and designing economic policy. Unconditional income
elasticities range from 0.1089 (fish) to 0.3067 (prepared food and drink). All income elasticities are very low and
less than 0.4 so that all ten food groups are necessities goods but very inelastic to income change. Consequently,
relatively low income elasticities for the ten studied foods imply that consumers in Yogyakarta are not responsive to
per capita change as income increase.

5. CONCLUSIONS

Separability and two-stage budget procedures are applied to analyze the demand for the ten studied foods in
Yogyakarta. The complete demand system of Yogyakarta household for the ten studied foods is estimated using the
almost ideal demand system (AIDS). To accomplish this goal, the national social and economic survey of household
in Indonesian (SUSENAS) in 2011 are used. Because of zero expenditures in given types of food in the 2011
SUSENAS, this study applies the two-step consistent estimation.

Price elasticities shows that demand for cereals, fish, vegetables, fruits, wheat and roots are inelastic
while demand for meat and tobacco products are elastic. Cereals is the least responsive and meats is the most
responsive to price change. These findings prove that price of cereals contributed significantly to inflation rate in
Yogyakarta recently because demand for cereals are very inelastic. High-value food from fish, meat, eggs and milk,
vegetables, fruits and oil and fats are more elastic than low-value food such as cereals and other foods. Therefore,
as prices of those high-value food such as meat reduce not only high-value food consumption but also nutrient
intake such as protein and calorie. All ten foods are normal good, but their income elasticities are very inelastic. The
demographic variables consisting area, households size, age of household head, education of household head,
gender, two dummy seasonal variables also affect demand for the ten foods in Yogyakarta.

112



Food Demand in Yogyakarta: Susenas 2011
(Agus Widarjono)

REFERENCES

Alston, J. M, K. A. Foster and R. C. Green.1994.“ Estimating Elasticities with the Linear Approximate Almost Ideal
Demand System: Some Monte Carlo Results.” Review of Economics and Statistics, 76, pp. 351-56

Blundell, R., and J.M. Robin. 1999. Estimation in Large and Disaggregated Demand Systems: An Estimator for
Conditionally Linear Systems.” Journal of Applied Econometrics, 14, pp. 209-232.

Cern, S. Wen, K. Ishboshi, K. Taniguchi and Y. Tokoyama. 2003. Analysis of Food Consumption Behavior by
Japanese Households. Food and Agricultural Organization: Economic and Social Development, Paper 152.

Central Bureau of Statistics (CBS) Yogyakarta, 2008-2012.

Deaton, Angus and J. Muellbauer. (1980). An Almost Ideal Demand System, American Economic Review, 70, pp.
312-326.

Deaton, Angus. 1996. The Analysis of Household Surveys: A Microeconometric Approach to Development Policy.
Baltimore: John Hopkins University Press.

Edgerton L. David. 1997. “ Weak Separability and the Estimation of Elasticities in Multistage Demand System.”
American Journal of Agricultural Economics, 79, pp. 62-79.

Fabiosa, J.F., Jensen, H., and Yan, D. 2005. “Household Welfare Cost of the Indonesian Macroeconomic Crisis”.
Selected Paper prepared for presentation at the American Agricultural Economic Association Annual
Meeting, Rhode Island, 24-27 July. http://ageconsearch.umn.edu/bitstream/19311/1/sp05fa01.pdf. (Accessed
December, 21, 2011)

Green, William H. 1997. Econometric Analysis, 3" edition. Prentice Hall, New Jersey.

Heien, D., and Wessels, R. 1988. The Demand for Dairy Products: Structure, Prediction, and Decomposition
American Journal of Agricultural Economics, 70, pp.219-28.

.1990. “Demand System Estimation with Microdata Censored Regression Approach.” Journal of Business
and Economic Statistics, 8, pp. 365-71.

Jensen, Helen H., and Justo Manrique. 1998. “Demand for Food Commodities by Income Groups in Indonesia.”
Applied Economics 30, pp. 491-501.

Leser, C.E. 1963. “Forms of Engle Functions.” Econometrica, 31, pp. 694-763.

Moeis, J. Prananta. 2003. “Indoesian Food Demand System: An Analysis of the Impact of the Economic Crisis
on Household Consumption and Nutritional Intake.” Unpublished Doctor of Philosophy’s Dissertation.The
Faculty of Columbian College of Art and Sciences, George Washington University.

Moschini, G,. 1995. “Unit of Measurement and the Stone Index in Demand System Estimation.” American Journal
of Agricultural Economics, 77, pp. 63-68.

Pan, S., S. Monhanty, and M. Welch. 2008. “India Edible Oil Consumption: A Censored Incomplete Demand
Approach.” Journal of Agricultural and Applied Economics, 40, pp. 821-35.

Pangaribowo, E. Hanie and D. Tsegai. 2011. “Food Demand Analysis of Indonesian Households with Particular
Attention to the Poorest.” ZEF-Discussion Papers on Development Policy No. 151.http://ageconsearch.umn.
edu/bitstream/116748/2/DP151.pdf Accessed December, 21, 2011.

Park, John L., R. B. Holcomb., K. C. Raper., and O. Capps, Jr.1996. “Demand System Analysis of Food Commodities
by US Households Segmented by Income.” American Journal of Agricultural Economics, 78, pp. 290-300.

13



KINERJA Volume 17, No.2, Th. 2013 Hal. 104-118

Shonkwiler, J.S., and S.T. Yen. 1999. “Two-Step Estimation of a Censored System of Equations.” American Journal
of Agricultural Economics, 81, pp. 972-82.

Widodo, T. 2004. Demand Estimation and Household’s Welfare Measurement: Case Studies in Japan and Indonesia.
http://harp.lib.hiroshima-u.ac.jp/bitstream/harp/1956/1/keizai2006290205.pdf.(Accessed  December 21,
2011).

Yen, S. T., K. Kan and Shew-Jiuan Su. 2002. “Household Demand for Fats and QOils: Two Step Estimation of a
Censored Demand System.” Applied Economics, 14, pp. 1799-806.

Yen, S.T., B. Lin., and D.M. Smallwood. 2003. “ Quasi-and Simulated-Likelihood Approaches to Censored Demand
Systems: Food Consumption by Food Stamp Recipients in the United States.” American Journal of Agricultural
Economics, 85, pp. 458-78.

Working, H. 1943. “Statistical Laws of Family Expenditure.” Journal of the American Statistical Association, 33, pp.
43-56.

114



Food Demand in Yogyakarta: Susenas 2011

(Agus Widarjono)

pajewnss :32inog
"Ajonnoadsal 9|, pue %S %0} 8yl Je souedyiubis [eansiels asjousp ysus)se a|du) pue sjgnop ‘s|bulg :8}oN

«:90C°0 «€61°0 14 01) 9780 «91°0 xlL90 140650 42488570 G800~ ainypuadxa [ejoL
w7070 «xCEC 0" «xG9C°0 9C1L0- 08¢0 €81°0- «9V8°0 6900 0170 sjonpoud 000Bq0} JO 89ld
9810 9990 0LL'0 600" G890 wxll'0" kG600 xxx0CL°0 ¥.9°0- $po0} Jayjo Jo 8dld
Aulp
8800 LGV 0" 20600 €eeco €810 w«:0LL'0  £0€C°0 €¢eo G800~ pue pooj pasedaid jo 8ol
¥S0°0- LEY'0- 0L¥'0- 800 waxl LV 0" x3.C°0" vi0- 6€0°0- 8¢¢e0- S}ej pue SJi0 JO 8dld
«991°0- =CEL 0 wxllC07 2SO0 £69°0 «V5€°0 121200 €e00- 1210 S}jinl} JO 8dld
2600 wxVCC 0" A €290 286170 G0~ «€200  «8L0°0 wGY1°0 se|qejabion Jo aold
Gv0°0 w0160 219590 €000 «319°0 21900 LG1°0- 10C0 1090 sliw pue sB6a Jo solid
9200~ ¢0¢0- G910~ G900 eeLo L6V'0"  «xxlV0°0- L1000 €810 Jesuw Jo 9dld
cloo- «x70€°0" «x9G€°0" 12070 «x07E 0" «101°0- GO0 «xxlCLO- #x}BE0" Usl} JO 83ld
IyL0 981°0- L0L°0- 9ee0 0€L°0 820 W0  «6LY0 0L20 S|ea1a9 JO 8dld
6200 9000~ L100- 2900 6100 4N e61'0 9010 6100 ¢ Jspenp
2000 8¥1'0- 6v1°0- 000 aclo 1010 G.00 01170 ¥60°0- ¢ Jsuenp
x4 €80 8¢L0 €200  «¥CC0- 0900 8900  «x0S8C°0 «x8LE0 1000~ 1apus9
8900 ¥20°0 €00 6000 6000 L000 €000 ¢loo 220’0 Pesy pjoyssnoy jo uoleanp3
L0000 8000 G100 7000 G100 #0000  xxl100 4228000 «810°0 peay pjoyasnoy jo aby
wxb b0 «xG€9°0 29990 3900 «x9¢9°0 2080 waVEL0 xlCL0 380 9ZIS p|oyssnoH
€900 wxVLG0" xxL8Y0" 7500 «xx0€G°0" 0500 LECTO 9€00- 0090 ealy
98L°¢ 2086 ¥ «xC86°€C  xxxlG0'L- xx50L'9C L1090 «xx9€L'G" «xxl8C L) GV LL Juejsuo)
sjonpoud SpOOj JAY}Q S}ejpues|i0  S}ni4 sa|qejabap AN Jea\ ysi4 s|eala)
0%%eq0] : : pue sbb3 :

1102 ‘eexeABoA ‘9O 1IG0Id SjeU_AN U} JO SejewnsT Jojoweled *| ajqeL

15



KINERJA Volume 17, No.2, Th. 2013 Hal. 104-118

pajeWIiSe :824N0g

‘RidAoadsal 9| pue %G ‘%01 8y} Je aouedyiubis [eansiels ajousp ysualse a|du) pue sjgnop ‘s|bulg :8)0N

8600 G200 67000  sn€6700  «xGl200  5xx86700  xxxClE00 4xs¥lZ00  4xx}080°0 4dd
508200 5xx0900°0"  4xsb¥80°0  4xs92000  4xxG6L0°0"  4xxB0L00  4xxOFL00"  44x0800°0- 4xs0E€L0°0-  4xs8LL0O°0 sainjipuadx3
s1onpoud
wx7800°0"  xGP00°0-  4xsC6000  xxLE000- 90000  xxb¥00°0" 402000  wsxltb00 502000 4xxGL000- 000B(0} JO 80Ld
wGP000- 98000  €1000  4sCE000  ,0L00°0- 10000 01000~  «¥€00°0-  G000'0- 4s¥E00°0-  SPOO}IBYJO JO 30U
)uup pue
++x0600°0 €000 xBLL00  wxxlbb00"  4xs€20000° 410000  4xs¥Z000  4xsGLLO0  xxxGB00°0 4xB8E0°0- POO} pasedaid jo 83l
1€00°0"  %xx2€000 xxxlbl00"  xx8LL00  4x¥G00°0-  4xx67000- 1000~ 40000 xxxlP000- 482000  SFEJ PUE SJI0JO 83l
90000  «0L00°0" xxx€200°0  xxxPG000- 6100 €0000 xx7€000  xxx/€000 xxxbG000 xxx£C20°0- S}inJj 4O 90Ud
s 700°0- L0000 %xx0000  44+6700°0- €0000  «9€L00 #0000  xx6L00°0" +CP000-  0L000- sa|qejebian Jo aold
#02000"  x00000" 472000 11000~ xx¥€000  xxP0000  4xxB80L0°0 20000"  «xxl20000 £4s9GL0°0- iU pue s669 Jo 80Ud
wslV100  4xP€000"  wsGLLO0  £0£00°0-  +xxE00°0 610000 20000~ GPLO0- 20000 xxxCl000- Jesu Jo 8olid
02000  G0000- sxxG600°0  xxxlP000-  5xxbG000  +xxCP00°0"  4xx[C000 20000  +8L000 02100 ys o 9oud
G000 x¥€00°0" xxx68€0°0"  xxs82L00  xxx€220°0- 0L00°0- «x9GL0°0- 2100°0- 402100 406800 $]e8180 JO 8l
76500 sxxP000" 5xx0Lb00- 59P000  4xx89L0°0  4x6G00°0" 4xxllZ00-  wPZ000  +2G00°0-  4xxbC20°0 Ispusg
pesy
08000~ x»€0000- #0000 €000°0"  w«ll000  4xs€100°0-  4xxb200°0 10000  «««0100°0 xxx6000°0- Ployasnoy jo uoieonp3
++0100°0- 00000 x4+G000°0-  4xx,000°0 00000  +s€0000 #xsC000'0- 0000 L0000~ 4 0000 PEOY PlOYSSNOY JO 8By
00000  xxx7000°0 +xx69E0°0-  44sG6000  %xxG800°0-  %xx09000  Z1L00°0- 10000 +4xL200°0-  xx82€0°0 82Is ployasnoH
8L0000-  5G200°0- xxx6520°0  4xxl¥00°0- 80000 89200 #0000 LL00'0" +xxGP00°0 44420200 € Jopenp
xGG00°0-  5xx0220°0- +xxEL200  «xxGY000 22000-  ««B2L00- #2000 ¥20000-  0200°0- xxE9L0°0 ¢ J8yenp
502000 4499000 4x€00L'0  4xxG820°0"  xxx92000  4xxE820°0-  xx9900°0 200000 90000 xx+}090°0- ealy
xGG8L°0  «xx78600 102200  w8YC00"  xxx669L°0  xxsB88L°0  sxxbOVL0  wxxbGOL0  4xxlGLLO  4xx£820°0- Juejsuoy
Juup
Mﬁ“ﬁ%h.m w%rﬂw W“M“Mm vcww__o s}ini4 sa|qe)abap _Q:M___m_w_mm JeaN ysi4 s|eala) wa)|

110z ‘eueyeABoi ‘puewaq abe1S-pu0oag ‘[epoj SAIV 8yl JO Sejewns Jsjeweled g a|qel

116



Food Demand in Yogyakarta: Susenas 2011

(Agus Widarjono)

pajeWIiSe :824N0g

‘AjaAnoadsal

%] PUB %G ‘%0l 8y} 1e soueoyubis [eansiels sjousp ysuaise o|duy pue ajgnop ‘e|buig AjoAijoadsal sanjeA } pue SaiIoSE[e POJeWNSS B} SJe MOJ PU0dSS PU ISJij U} Ul SIaquinN :9JoN
€100 L10°0 1000 GL00 ¢l00 1100 1100 9200 000 G000

«x7C9'0 25080 x2x00) 1 wl00') eGS0 2980 walVL0 el VL0 4aaOCV0 4aGLOL aInjipuadx3
¥10°0 L000 6000 v10°0 L00°0 1100 G000 ¢l00 6000 L1100

060"}~ «x8Y0°0- /800 +£C0°0- w0100 100 w00 wab€00  sxbP00  aelb00- SIONPOID 030BGOL
Gc00 €200 9200 1€0°0 6100 9200 9100 1200 6100 8€0°0

wxlV1°0" «x£€L°0" «x070°0 9010 0000 xxl V00 2221000 2460170~ 8000 ++0600- SPoo} 48Yi0
€000 ¢000 G000 000 <000 ¢000 ¢000 7000 €000 7000

juLp

x::7C0°0 xxb 100 xx0L6°0~ =600 xxx6€0°0- xx800°0 29000 «x8¢0°0 0000 s} °0- PUB POO paIEdald
8100 ¢l00 9100 ¥€00 €100 6100 6000 0200 ¢l00 €e00

x»9€0°0- w2700 xx0€1°0" 2880 108070~ 02070 228000 4GE0'0- 9900 xG¥L0 Sjej pue s|io
8100 7100 0200 €200 1200 1200 ¢l00 6100 Gl00 6200

8000 86070~ x17G0°0- 90107 4xx6€G°0- 28500 sl VL0 wxbL0°0  xxx6G1L°0  xaaP¥¥ 0" RULE
7100 6000 0100 8100 100 ¢c00 8000 G100 0100 1200

xxxl V070" 7000 282070 20900 7200 21 €8°0 w:xVC0'0  £xx060'0-  xx¥€0°0- 2000 so|qejebap
0100 6000 7100 €100 6000 €100 L100 1100 6000 8100

x:9€0°0- xx9C0°0~ +xx0£0°0 €L00-  «C0L0 xxx0€0°0 w2xCLL°0- €000 xxxGL00 GV 0- fliw pue s663
¢v00 8¢00 0v00 G500 8200 ¢v00 ¢c00 8¥0°0 1200 €900

8970 w811 °0" #x99€°0 680°0- «xl9L0 w2 CC 0 GE0'0 xabOV'L- Ggeoo ¢l00- Jesiy
€v00 Ge00 €v00 0v0°0 6200 9¢00 ¥20°0 ¥€0°0 9v0'0 8500

62070 6€0°0- xx2L6€°0 «:£81°0" 00 «x801°0 21610 L00°0  xxxC98°0" xxCSV0- ysi4
¢loo 8000 0100 8100 8000 Gl00 1000 €100 6000 1200

xxxl V070~ 06100 x19VC 0~ xxx0L00  xxs¥G1°0- xxG10°0 WL0- 000" G800 «uE¥Y0- S[eals)

synpoud SPO0} 19Y)0 Aullp pue sjejpuesji0  syni4  sajqejebap Al JeaN ysi4 s|eala)
029eq0] pooj patedaid : ' pue sbb3 :

1102 ‘eMexeABoA ‘[opojy SAIV Y ‘puewsq pood Jo saiilse|q ainjpusdxg pue 8dlid [BUORIPUOY "¢ d]qeL

17



KINERJA Volume 17, No.2, Th. 2013 Hal. 104-118

pajeuwss :22In0g

16G1°0 85020 190€°0 0620 69%1°0 6€¢C0 01610 G68L'0 68010  6%.C0 awoou|
avey'0 €950 96180 LCvL0 806€°0 GG6S°0 080S°0 L1050 96820  ClELO ainjipuadx3
Aonse|g swoou| pue ainjipuadx3y
¢Lv0 - S9%0°0- 881’0  8S10°0- 9100 €800°0- GL100 LEEL'0  02¥0'0  8EE0°0- sjonpoid 020eq0L
8evl'0-  L0€L°0- €800 Gcilo 81000 12500 1000 €00~ 68000  12L00- Spoo} Jsyi0
99200 #2100 81€6'0-  09200-  89€0°0- €200°0- 02200~ G600 80000 ¢660°0- uup pue pooj paedaid
¥e€0'0-  1EV00 GL0L'0-  G18L0-  92.00 0¥90°0- vpc0'0-  9€€0°0-  9990°0- €610 sie} pue §|i0
€100 €900 09100~ ¢6600-  19€G°0- ¢v90°0 crvl0 10800 00910 ClEYO- Sjini4
Gyy0'0-  ¥S00°0 191’0 GS¥0°0- 85200 6¥28°0- v/c00  €880°0- 82€00-  ¢vl00 so|qejebioy
9¢€0'0- ¢¥200- 8900 #9000 0¥0L°0 G000 1692°0- 91000~ #8900 ¢CeC0- jliw pue s663
¢livo  S9LL0- Geoy'o 81800 0€91°0 €qleo- €8€0°0  ¥29¥'L- 6900 90000 1es\
81800 ¥.€0°0- 8vey'0  ¢9.1°0 ¢60€°0 1201°0- 90020 28000 01980~ 06V 0- ysi4
8¢¥0'0- 0100 08020~ €9800  ¥¢Sl0- G600°0- ¥/0L°0-  GS000- 0¥80°0- 66CY0- s|esss)
Ayonsel3 aoud 40 30ld
sjonpoid  spoo uuq pue sje I
ouoo%no 1 hwﬁm_ uo“u_._ow._ﬂnen_ c:h m"___o sunij - saqejabop _U:M__.w_mmm Jel ustd SIEal3]

1102 ‘euexeABoA ‘|opolN SAIV 8y} ‘puewsg poo4 Jo SaNionse|F aWwoou| pue ainypuadx3 ‘eolid [BUOHIPUOIUN “p d]qeL

118



