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The Demand for Food in Burma
T Soe, R L Batterham and R G Drynan®

The Burinese economy is an agricultural economy where production, consumption and export
are essentially of basic foods, Food production occupies about 80 per cent of the total work
force. Rice production alone occupies about half of the total cultivated area and employs about
70 per cent of the work force. Until the carly 1960s, Burma had a relatively prosperous
economy. It was a leading rice producer and exporter, but has now become barely self-
sufficient in the production of rice and other major foodstuffs. A major government policy was
the procurement of rice and other foodstuffs. Consumer subsidies were applied to some
foodstuffs, especially low grade rice and export taxes were applied to rice. Thriving internal
and external black markets in foodstuffs emerged.

In auempting to formulate policies promoting economic recovery in Burma, it is important for
policy makers to know something of the mugnitudes of the demand for various foodstuffs. The
central objective of this study is to estimate the demand functions for a range of important
foodstuffs in Burma. These estimates can be used to suggest appropriate food policies given a
set of economic growth and welfare objectives for Burma.

The Specification of the Demand Models

Most empirical demand studies use either cross-sectional (household budget) data or time-serics
data. If cross-sectional data are used. many variables in addition to price and income can be
included in the model. Time-series analyse, usually based on aggregate data, have more
limitations. Aggregate data cannot show the ditferent preferences of consumers. Thus, the use
of aggregate data in a utility context implies that all consumers are represented by a single
consumer with a given utility function,

In practice, demand analysts have few options. It is impractical to include all aspects of theory
in a model due to data limitations, constraints on modelling, the complexities of theory, and
computational difficulties in the estimation procedures. Thus, some simplifying assumptions
have to be made. Two assumptions are common. First, consumption per person is assumed lor
a ‘representative’ consumer whose behaviour is described by theory. Secondly, only the
quantity variables are assumed to be endogenous, with the prices at retail assumed
predetermined (Tomek and Robinson 1972). Both assumptions apply to the present study.

In addition, two more assumptions are made with regard to, first, income distribution, and

* This work was conducted at the University of Sydney. Soe is now employed in the Institute of
Economics, Yangon, Myanmar, The authors express their appreciation to Stephen Whelan and David
Godden for helpful comments on this paper.
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secondly, savings. Both the income distribution and savings are likely to affect food
consumption (Tomek. and Robinson 1972). Due ‘tb"data;‘lim’imﬁons,fit is assumed here that there
is no change in income distribution, and that consumers spent all their incomes during the study
period. These assumptions scem realistic in the Burmese context, especially over the period
considered (1975 to 1987). The available evidence suggests that real income levels of the large
majority of consumers in Burma were low and stable, with few variations over time (see Than
and Tan 1990).

Quality variation of the food items under study was largely ignored. An exception is made for
rice because it is the most important staple food and quality variation is well-recognised by
Burmese consumers. Tn order to address questions concerning the impact of quality variations
on the consumption of rice, three types of rice (low, high and average quality) are considered
by including them alternatively in the models specified for estimation.

Consumption of respective food items in this study is generally assumed to depend only on
three factors: prices, income and seasonal factors proxied by quarterly intercept dummies,
Instead of a time trend variable, quarterly dummies are used in this analysis to represent the
seasonal pattern of consumption hecause seasonal influence on food consumption in terms of
seasonal festivals and events are obvious in Burma. It is also reasonable to assume that there
have been no major shifts in demand for the food items during the study period.!

Data

Aggregate quarterly time-series data consisting of 51 observations from 1975(1) to 1987(3)
were used. The daw on non-meat basic foods were for Burma as a whole, while the meat data
were for 70 townships as specified by the Central Statistical Organisation. The basic data were
compiled from various primary sources.2

The main sources of data are the publications and records of the Central Statistical
Organisation, the Ministry of National Planning and Finance, the Agricultural Corporation, and
the Agriculiure and Farm Produce Trade Corpoi.iion. In the regression analysis, all data were
wansformed into logarithiic form and expressed in per person and/or per unit per quarter
basis. The consumer price index (CPI) at 1969-70 prices was used as deflator. Further data
wransformations as required were made during estimation of the regression cquations.

YA e detailed outling of the demand model s found in Soe (1991),

2 Most Burmese data are disorganised and scattered, and data collection for Burma is a formidable task, It
was initially intended 10 undertake a household expenditure survey in Bunna, However, the prevailing
problems in the country made such a'1ask very difficult. Thus it was decided to use time-serics data. The
task of data colfeetion, compilation and processing took approximately one year.



Commodities and variables

Initially, twelve non-meat basic food items and seven meat items were considered. Based on
the preliminary test results of the models, and also considering the relative importance of the
commodities in the household budget and the Burmese diet, five. non-meat basic food items
(garlic, chilli, :,all coffee and sugar) and two meat items (mutton and goat-meat) were excluded
from consideration. That left seven non-meat basic food items and five meat items to be
considered. Of these, rice is the most important, It was divided into two qualities, with low
quality’ being the rationed rice supplied through government outlets, "High grality’ rice was
available on the open market. *Average quality’ rice prices and quantitics were the weighted
average of low and high quality, The other non-meat items are wheat flour, groundnut oil,
sesame oil, pulses, potato, and onion for non-meat basic foods and beef, pork, chicken, duck,
and fish for the meat group.

Income is per person quarterly income in kyats. In this study it includes two sub-
classifications, namely ‘old income’ and ‘new income'. The ‘old income” data were obtained
from the Report to the Pyithu Hlunaw on the Financial, Economic and Social Conditions of the
Union of Burma (various issues) published by the Ministry of National Planning and Finance.
The ‘new income’ was defined as follows:

Y*=¥ +RRY

where Y* is the ‘new income’; Y is the *old income’; and RRY is income earned from resale of
rationed rice by consumers (resale of low quality rationed rice is relatively common). *New
income’ is thus the result of an income redistribution. The income from resale of rationed rice,
RRY, was computed by using the following formula:

RRY = (QRR*PRSR) - (QRR*PPRR)

where QRR and PRSR are quantity of rationed rice and resale price rupucuvcly. and PPRR is
the purchase price of rationed rice.

Prices refer to vetail prices in kyats per kilogram per quarter, The dependent variables
considered were quantity consumed for the double-log model and expenditure or income shares
of respective food items for the AIDS model. The explanatory variables considered include
retail prices of the non-meat basic food items and meat items, per person income (or
expenditure). and three seasonal d ‘mmy variables.

Selection of the Model

Many models and alternative specifications to estimate demand functions are available, Some of
these are directly speeified, while others are derived from specific utility functions (Phlips
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1974; Raunikar and Huang 1987). The problem of model choice is further compounded by the
requirements of statistical inference: the model be specified, the sample data collected, the
estimate made, and the hypotheses tested (Tomek and Robinson 1972, p. 336).

Due to the shortcomings in the derived demand systems, specifying an arbitrary sat of
equations relating quantities to prices and income has been 4. common practice among
researchers. If an arbitrarily specified model possesses the theoretical properties (orallows the
imposition of them if the conditions are not automatically satisfied) and is flexible with the
ability to approximate the demand system realistically, then that model is an appropriate one.

Considering basic criteria for selecting a model (Fuss, McFadden and Mundlak 1978, pp. 224-
5: Fisher and Woodland 1984; p. 1.14, Gujarati 1988, pp. 39944()), the objectives of this study
and constraints under which it is undertaken, the afmost ideal demand system (AIDS) model
and the double-log model are regarded as appropriate. By using the AIDS model, the problems
encountered in other derived demand functions such as additive models can be avoided?, The
theoretical conditions can be imposed and tested conveniently during estimation, if required.

The explanatory power of the AIDS model is recognised in both the develaped and develaping
countries’ contexts. For example, Braverman and Hammer (1986, p. 239), who were
particularly interested in substitution between alternative staple foods at different income levels,
have shown the flexibility of the AIDS model with respect to both price and income elasticitics,
In demand studies for India, both Ray (1980) and Majumder (1986) strongly recommended the
use of the AIDS model in studying demand in developing countries, Othier recent applications
of the AIDS specification with satisfactory results include studies of household expenditure
patterns 1n Burkina Faso (Savadogo and Brandt 1988) and Tonga (Delforee 1989a); of North
American households” demand for conveniz.nce and non-convenience foods (Capps, Tedford
and Havlicek 1985); of food eaten at home and away from home (Goddard 1983); of the
demand for food in Greece (Mergos and Donatos 1989); of food and meat demand for France
(Fulponi 1989); and of demand for beef and chicken produ~ts for the United States (Eales and
Unnevehr 1988).

The double-log model, although violating some theoretical assumptions and being static in
nature, is convenicnt and time saving for its parsimony in parameters, ease of computation and
case of interpretation. The explanatory power of the double-log model, as evidenced by some
previous studies (for example, Fisher 1979; de Vega 1981), can also be reasonably good. In
consideration of all the qualities outlined ubove, the AIDS and double-log models were selected
for use in a preliminary analysis.

3 These problems include the avtomatic bolding of homogeneity and symmetry restrictions in the
logasithmic expenditure system model. Afthough these are implied by demand theary, they often do not
hold in empirical studies. In the AIDS model, the homogenceity and symmetry conditions can be tested for
or imposed (Delforee 1980b, pp, 243),



Spcc;ﬁcatmn of the Mndels

The AIDS model specificd belqw corresponds broadly to that of Fulponi (1989), Mergos and
Donatos (1989), Delforce (19893, 1989b), Chalfant and Alston (1986) and Alston and Chalfant
(1987). The estimated model is actually a lingar approximation of the strict AIDS mode) with an
expression of prices and unknown parameters being replaced bya kndxmspricm This LA/AIDS
demand function for good i in expenditure (budget) shares takes the form:

\ taed £y . Y ? - \
i3} wi= 8 + Zj byj log pj+ ¢ log(*i;;) G = 1,.n)

The demand model, as specified in equation (1), is madified to include seasonal (quarterly)
dummy variables. The estimation equation for non-meat basic food items then becomes:
2a) Wi = g.mg byonm In Pyt bt In post bigonm In Pgot biso™ In py+

bippmn In Ppvt bigo™ In Ppot biga™ In p,#+ bjgamn In Pyat

Biepiom In Penit s In pg + bige™™ In pgy + biem In pey +

Y

ciln (p*) + dig"mDy + dig"mDjy + digrmD,
where i (= 1....7) denotes rice, wheat flour, groundnut oil, sesame oil, pulses, potato and
onion, respectively, For the meat items the model is:

2b) wit = 4™+ by™ In Pyt bim™ In Pt Digm™In P+ bip™in Pyt
bi:™In Pet big™in Pg+ biin PetCi In ('f)*;) +

42D+ di3™D3 + dis™Dy
where i (= 1....5) denotes beef, pork, chicken, duck and fish, respectively.

The variables and parameters in these models are defined as foflows:

ALY is the income (expenditure) share of non-meat basic food i, i=1,.. 7
In p, is the log price of rice (K/kg) per quarter;

iq Py is the log price of wheat flour (K/kg) per quarter;

Inp, is the log price of groundnut oil (K/kg) per quarter;

Inpg, is the log price of sesame oil (K/kg) per quarter;

lnppb is the log price of pulses (K/kg) per quarter;

Inpp, is the log price of potato (K/kg) per quarter;

Inpgy, is the log price of onion (K/kg) per quarter;

Inpg, is the log price of garlic (K/kg) per quarter;

Inpyy; is the log price of chilli (K/kg) per quarter;

Inpg is the lug price of salt (K/kg) per quarter;

Inpgy is the log price of sugar (K/kg) per quarter;

Inper is the Jog price of coffee (K/kg) per quarter;

InY is log income or expenditure (K/person) per quarter;
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: isa composﬂe pncemdex (Stont: s pnce mdex), and

is me CQefﬁcxem of rice on ncn-amcat basic food i §ii= e

is mu coefficient of wheat flour on non-mc.at basxc food i, i=l,. s
is the coefficient of grOundnut oil on non-mcal hnsw food i, iz I,.. 7;
is the coefficient of sesame oil on non-meat basic food i i, i= 1.7

is the coefficient of pulses on non-meat basic food i, i=1,...7;

is the coefficient of potato on non-meat basic food i, i=1,..7;
is the coefficient of onion on non-meat basic food i, i= | B
is the coefficient of garlic on non-meat basic food i, i= 1,,,,,7.,

1s the coefficient of ¢hilli on non-meat basic food i, i=1,..7;

is the coefficient of salt on non-meat basic food i, i=1,...7;

is the coefficient of sugar on non-meatfood i, i=1,...7;

is the coefficient of coffee on non-meat food 1, i=1,....7;

is the coefficient for seasonal dummy variable D2 representing the sccond
quarter for non-meat basic foodi, i=1,...7;

is the coefficient for scasonal dummy variable D3 representing the third
quarter for non-meat basic food i, i=1,...7;

is the coefficient for seasonal dummy variable D4 representing the fourth
quarter for non-ment basic food i, i=1,..7;

we
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a,0m, hjnm, ¢; are the other parameters to be estimated for non-meat basic food i,

w im
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Inpy,
lnpgm
lnpp
Inp,
Inpy
Inpg
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b

dam

i=1,..7;

is the income (expenditure) share of meati, i=1,...5;
is the log price of beef (K/kg) per quarter;

is the log price of mutton (K/kg) per quarter;

is the log price of goat-meat (K/kg) per quarter;

is the log price of pork (K/kg) per quarter;

is the log price of chicken (K/kg) per quarter;

is the log price of duck (K/kg) per quarter;

is the log price of fish (K/kg) per quarter;

is the coefficient of beef on meat i, i=1,....5;

is the coefficient of mutton on meat i, i=1,....5;

is the coefficient of goat-meat on meat i, i=1,...5;
is the cocefficient of pork on meati, i = 1,....5;

is the coefficient of chicken on meat i, i=1,....5;

is the coefficient of duck on meat i, i=1,...5;

is the coefficient of fish on meati, i=1,....5;

is the coefficient for scasonal durnmy variable D2 representing the second
quarter for meati, i=1,..5;
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In some cases where the budget variable is exther mcomc or tot;.l food cxpendxturc, the CPI is
included as a price variable as a proxy for the *other food prices” Qmmed from the: parhc;ular
food group being studied.

The double-log model takes the form:

3 Ingi=bie+bitlnpy +blnpad, oy +bipnpy+cln Y

where:

.

Ing is log quantity consumed of i, i=1,.n;
Inpy...in p,  are respective log prices;
bigs., bin  are the parameters to be estimated;

¢ is the income clasticity of demand for good i, i = 1,...n; and
Iny; is log total income (or expenditure) per person per quarter,

Modifying equation (3) to include the seasont] dummy variables and particularly the two food
groups, the estimation equations of the double-log model for non-meat basic foods becomes:

4a) Ing;™M = ajnma b Inp o+ biynm Inpy,+ bygghin lnpgu-i— bisomn Inpg -+
bjpphm 1nppb+ bipotim Inppo+ bign™ Inpy,, + bjggm lnp‘gﬂ +
bicniP™ Inpep; + bis™ Inpgt + bisy™n Inpgy + bierom Inper +
¢; InY + djprmDy + dgmDs; + dygnm]y

where i (= 1,...7) denotes rice, wheat flour, groundnut oil, sesame oil, pulses, potato and
onion, respectively.

For the meat items

4b) Ing™ = 2™+ by Inpy+ bj™ Inp,+ bib,,,’“lnpwﬁ b;p’“lnp + bye™Inp .+
big"™Inpy + bifPInpere; InY+ d; Dz + di3™D3 + d; 4"‘[)4

where i (= 1,...5) denotes beef, pork, chicken, duck and fish, respectively; and where
Ingi"™ is log quantity consumed (kg/person) per quarter of non-meathasic food i
A= 1,...7;
Ing™ is log quantity consumed (kg/person) per quarter of meat i, i = 1,...5; and
the other variables are as defined above.



:  The douhle-lo;, model spemﬁcd ‘abovc, cormsponds broadly ta’ that of Mam. Rcynolds and

Whnc (1976) and Marun and Porter { 1985). s with ;hc AID modch, the doublc-log models
with income or total food expenduuw as the budget variable alsoincluded the vanablc CPK asa
proxy for ‘other food prices’ not mcluded inthe. group bcmg smd'ed ' ‘

Maethod of Estnmation

The demand equations were esumamd mmultaneousiy in-a system of equanons by using
SHAZAM (White, Wong, Whistler and Haun 1990, pp. 152-58). SHAZAM providesa
procedure for estimating systems of simultancous equations or sets of seemingly unrelated
regressions, iterative Zellner estimation, or multivariate regression. SHAZAM estimates a set of
equations and does a joint gereralised least squares procedure by using a covariance matrix of
residuals across equations,

While a systems estimation approach is less robust 1o misspecification errors than single
equation estimation, it has advantages in that it provides information to test hypotheses about
restrictions directly obtainable from theory (Phlips 1974; Johnson, Hassan and Green 1984).
The system approach not only allows the imposition of restrictions but also has the ability to
improve the efficiency of the overall set of parameter estimates (Beggs 1987, pp. 14-5).

Imposing Restrictions

Nominal price versions of the systems of equations specified in (2) and (4) were estimated in
both unconstrained and constrained forms to test for homogeneity and Ssymmetry properties.
Real price models automatically satisfy homogeneity. Tests were made of symuinelry in these
cases.

The estimated results of the unconstrained estimation and homogeneity constrained estimation
were not significantly different in any equation suggesting that the homogeneity property
applies. Symmetry was found to apply in most but not all equations in both the non-meat
system and the meat system.

Computation of Elasticities of Demand for the AIDS Madel

The formulac and procedure used for calculation of elasticities and related statistics of the AIDS
maodel in this study followed Beggs (1988), Delforce (1989h), and Green and Alston (1990).

Income elasticities:
.- G
5) eiy = W +1
Own-price elasticitics;
h.;
>, =Sl | .
6) Lﬁ = wi (’ +b1)




Cross-price elasticitics:
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The method chosen for calculation 9!‘ ekasncmcs for me AIDS model is also unportm:t if reliable
results are to be obtained. For example, in atest of altemative methads of calculation of the
elasticitics of demand in the AIDS models used by analysts, Green and Alston (1990 pp. 442-
44) concluded that not all were reliable and correct. According to Green and Alston, the
elasticity estimates for any commodity are similar across the AIDS model and the LAIA,IDS
model using the estimates (5) to (7). Green and Alston recommend these estimators as the ones
wanch provide similar elasticities to the AIDS model although, as pointed out by them, the
estimates based on other formulae are also almost identical,

Estimated Results and Interpretation

The estimated results from the AIDS model with total income as an explanatory variable (Tables
1-6) were much better than those from any other specification, including the double-log model
with g similar specification. The results from the AIDS model were good in terms of correct
signs, extent of significance, consistency, and plausibility, and reflected the observed food
consumption behaviour of Burmese consumers.

Thus the following analysis of the estimated consumption functions for food for Burma is
based on the estimated results of the AIDS model specified with total income. For the non-meat
basic food items, the AIDS model was estimated in three alternative specifications: Model 1
including ‘old income’ and average rice prices and quantities; Model 2 including ‘new income’
and high quality rice prices and quantities; and Model 3 including ‘old income’ and two sets of
rice prices and quantities, one for low quality rice and the other for high quality rize,
respectively. For meat items only one model specification, namely the AIDS model including
*old income’, was estimated due mainly to data limitations.

Income Elasticities

Elasticiies in the AIDS model vary as prices and incomes change. Table 1 presents estimated
income elasticities for the thrce types of rice (low quality, high quality, and average), together
with that of others in the three aliernative model specifications, calculated at the mean values of
the data.

The a priori expectation was that low quality rice, at least, would be an inferior good, following
the work of Ito, Peterson and Grant (1989). However, the AIDS models consistently displayed
positive income clasticities for all three types of rice. The income elasticities were also highly
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significant statistically. The magnitudes varied f;'om 0.2 for low quality ;rite 10 0.9 for high
quality rice, Since the incoms elasticides for all three rice qualities were positive, they are
classified as normnal goods. Increased income will be followed by increased consumption of all
rice qualities, and the increase may be quite large for average rice and ‘h'igh.,c;uality rice. This
result was more obvious when the estimated results of the three alternative models were
compared. Model 1 (lower income) and Model 2 (higher incom.) recorded 0.6 and 0.9 for
average and high quality rice, respectively, while the figures estimated by Model 3 were 0,2 for
the low quality rice and 0.7 for high quality rice, respectively. The changing magnitudes of
income elusticitics with the changes in income and rice prices also indicated that hoth income
and rice prices were important factors in determining rice consumption.

Positive carvelation of income and consumption of rice was reasonable in Burma, especially
during the study period. Real incomes were low and the majority of households were
characterised by under-consumption of even basic foods. A policy implication is that increased
supplies of all rice qualities are nceded in the short run. It also seems likely that greater supplies
of average and high quality rice will also be needed in the long term, as incomes presumably
will rise.

The second cereal item considered was wheat flour, Wheat products are ‘festive’ or ‘semi-
luxury’ foods for the majority in Burma. It seems, however, that they have recently become an
increasingly important substitute for rice. As expected, the income elasticities for wheat flour
were positive in all models, the magnitude was about 0.8, and the estimated coefficients were
also significant4

The non-cereals considered include groundnut oil, sesame oil, pulses, potato and onion, and
the income elasticities are also reported in Table 1. The two most widely used cooking oils in
Burma are groundnut oil and sesame oil. The Burmese food preparation system is such that
dishes without oil are regarded as incomplete . Thus household food expenditure always
includes these oils, although the quantity and type may be limited by the budget constraint.
Sesame oil is the more expensive, so groundnut oil is more widely consumed than sesame oil.

Pulses are important for both domestic consumption and for export. Domestically, they arc a
major complement to the main dishes either as soup, or as a mix in the main dish, or in various
kinds of snacks. Thus, the quantity demanded domestically is generally high, Recently pulses
have become an increasingly important export item. In summary, the estimated results show
that the income clasticities for all non-cereals are positive, and income inclastic.5

4 The coefficients were significent at the 1% level in model 1, 5% in model 2, and 10% level in model 3,
3 Note however that not all of the estimates for the variables are statistically significant,
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Own-price Elasticities

The estimated own-price elasticities for rice and other basic foods are reported in Table 2. All
rice types are price inelastic but the magpitudes vary from ~0.2 to =08 for low quality rice and
high quality rice, respectively. All the clasticity estimates are statistically significant, In contrast,
the own-price elasticity of wheat flour is high with the magnitude of the coefficients being about
1.0 in all models. All elasticities for wheat flour were also highly %igniﬁcnnt with large t-values,

The estimated own-price elasticities of all non-cereals were consistent in all models, Normally,
a high own-price elasticity characterises a food item as luxury or semi-luxury (Tomek and
Robinson 1977), but the unavailability of the item in question due to supply shortage may also
cause the own-price elasticity to be high (de Vega 1981), Supply shortages in Burma may have
contributed to the high own-price elasticitics of non-cereal basic food items. Supply shortages
led to increased domestic prices for these ilems, at ! st during the study period. This was
partly caused by the high priority given to rice (and a few other controlled crops) by
government policy which allocated resources to the controlled crops. This severely constrained
the production of the crops which were not controlled. In addition, the diversion of a
considerable portion of the limited production from domestic consumption to export (both legal
and illegal) further compounded the problem of domestic shortage. Thus, domestic prices
remained high and as a consequence the expenditure shares remained relatively high over the
sample period,

The generally high own-price clasticitics of the non-cereal foods suggest that expansion of their
cultivation may he profitable for producers. Consumers could also gain from price falls if the
supply of the non-cereal foods were expanded. The income effect of such a price fall may
increase the quantity of non-cereals consumed to some extent. The income effect will be greater
for other major items such as high quality rice or wheat flour, or other quality goods such as
meat. Thus the importance of basic items in either production or consumption should be
assessed in terms of their impact on the package of foodstuffs. This is important in analysing
the impact of altlernative government palicies. In recent years government policy in Burma has
focused on one or a few foodstuffs, rather than the package of foodstuffs that make up the
Burmese diet.

Cross-price Elasticities

The cross-price elasticity estimates of the non-meat basic food items are reported in Table 3.
The rice ta rice relation (model 3 in Table 3) showed that the high quality rice is a substitute for

the low quality rice but the low quality rice is a complement to high quality rice. All cross-price
clasticities for rice were significant. This showed again that the demand for high quality rice is
guite responsive to its own price, and the price of other rices.
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Despite the difference in ‘magnitudcs, the inelastic orlow own—;ptice elasticity for rice recorded
in this study was consistent with the often observed phenomenon that a staple food with no
close substitutes, and which also accounts for a large share of the consumer’s budget, has a
low price elasticity. The predominantly complementary nature of other basic food items to rice,
as indicated by the cross-price elasticities, was also consistent with the observed food
consumption habits of the Burmese,

Among other basic food items, only wheat flour and pulses were observed to be substitutes for
. rice in model 3. The cross-price parameters were statistically significant (except for the low
quality rice and wheat flour relationship) but their magnitudes were quite small being less than
(.1. To summarise, there is no close, important, substitute for rice, and most basic food items
are complementary to rice,

When higher income and high quality rice prices were considered, some of the items previously
complementary to rice changed either to being independent or substitutes commoditics. This
might be due to income changes having no influence on the cross-price relationships between
rice and related basic food items, or the *new income’ considered in the regressions was not
high cnough to affect the prevailing cross-price relations of the basic foods.

The characteristics of cross-price relatirns of rice to rice, and rice to other basic foods observed
in this study have important economic meanings and significant policy implications flow from
them. The results support the observation that food consumption in Burma is heavily centred on
rice and a few basic foods which are consumed in a package. The price of rice, in particular,
determines the pattern of food consumption. If the price of rice were changed the mix of food
items included in the package is likely to change, rather than the quantity consumed. The
implication is that, as long as rice remains as the major staple, the demand for rice and other
related basic food items will likely move in the same direction as the rise and fall of rice prices.
Continuing increases in the price of rice mean that the quantity of rice, and other foods in the
package, consumed will decline. A decrease in rice prices would lead to greater consumption of
rice, and an increase in consumer welfare.

The results for wheat flour showed the existence of rice as a substitute as well as many
complements. Among the factors that influenced the consumption of wheat flour, rice prices
seemed more important than its own price and income. When new income alone was
considered in the regression (model 2), only a slight decline in the magnitude of the cross-price
elasticity of wheat flour to rice was noted but when new income and average quality rice prices
were considered together, the decline was considerable. This suggests that increased
expenditure was allocated to rice rather than wheat flour when rice prices increased.

The estimated cross-price elasticitics of the non-cereal items are reported in Table 4, Among the
non-cereals, groundnul oil and sesame oil were substitutes as expected. Each of pulses, potato,



and onjon /consisténﬂyqextlibitcd complementary relations with all other major basic items. The
cross-price relation's of pulses were statistically significant with rice and groundnut oil, while
most of the cross-price caefficients of potato and onion to others were small in magnitude and
varied in statistical significance. This outcome was in conformity with that of the cross-price
relation of rice and wheat flour to other items as already considered above.

Estimated Results for Meat
Income Elasticities

The income and own-price clasticitics for meat items are reported in Tables 5 and 6. Contrary to
expectation, the income elasticities for all meat items were generally low. Further, all meat items
were classified as normal goods. Beef, pork and chicken have income elasticities of 0.7 to 0.8,
while duck and fish have magnitudes around 0.6. All of the income elasticity estimates were
highly significant,

Own-price Elasticities

Surprisingly, beef has the lowest own-price clasticity in absolute terms (~0.2), while chicken
and duck have the highest. It was noted that the own-price elasticity estimates of chicken and
duck were similar in magnitudes (about ~1.5) in the homogeneity and symmetry constrained
estimauon. The magnitudes differec considerably from ~1.7 for chicken to —0.8 for duck in the
homogeneity alone constrained estimation as reported in Table 5. For all other meat items, both
forms of estimation produced consistent and more or less similar results. Among other items,
the own-price elasticities for pork were n.bout —0.9 and fish about —0.65. Consumption of
chicken, duck, and pork were therefe:e relatively more responsive to price changes than other
meat items. Most of the own-price elasticities for meat items were significant statistically.®

Cross-price Elasticities

The cross-price elasticitics of :neat items are reported in Table 6. Results for the homogeneity
and symmetry model are emphasised. All major meat items were indicated as being substitutes
for one another with varying magnitudes of the cross-price elasticities. The cross-price
elasticities of beef for pork, chicken, duck and fish were highly significant but the magnitudes
were small. This indicates that the extent of substitution for other meat items by beef was small.

By contrast, the magnitudes of the cross-price elasticities of chicken as a substitute for pork,
and pork as a substitute for chicken, were considerably larger. Fish was found to be a
substitute for beef but compiementary to chicken and duck. Most cross-price estimates were
significant and the magnitudes of the estimates, especially for complements, were large.

6 Exceptions are beef in the homogeneity constrained nodel, and chicken in the homogeneity and
symmetry constrained model
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Chicken .md ducL as expected, were the major substitutes wuh sxgmﬁcam and large cross-
price parameters, S

In sum, the cross-price elasticities for meat as provided by the models were reasonable and
consistent, and realistically reflected ﬂ\e,,meabconsumpﬁdn ‘habit and food preparation system of
Burmese consumers, The characteristics of the cross-price elasticities of meat indicated that the
most important meat items in Burma were pork, chicken, duck, and fish.

However, it is unlikely that the supply of meat in Burma will increase in the near future. The
livestock industry, except for fishing, is primitive and traditional. In view of the capital
intensive nature of modern livestock industry, and the inelastic nature of the demand for meat, it
is unlikely that it would be economic to expand it. However, from a nutritional point of view,
the prevailing traditional livestock industry needs to he encouraged ta increase supply of meat.

Estimated Coefficients of the Seasonal Dummy Variables

As an agricultural country characterised by diverse beliefs and values with various festivals and
feasts that are traditional or religious in origin but socio-economic in content, it is it be expected
that the influence of these factors on food consumption in Burma might be considerable. The
scasonality of food consumption was thus proxied by three dummy variables; D2 for the
second quarter, D3 the third quarter, and D4 the fourth quarter, respectively. The detailed
results are given in See (1991).

A notable feature in the estimated coefficients for the dummics was that the extent and number
of significant coefficients for both non-meat and meat generally were for the same season. In
the non-meat items, D2 and D4 were significant for rice, D3 and D4 for sesame oil, D2 for
pulses and D4 for potato. For meat, the coelficients of D2 and D4 were significant for beef and
chicken, D2 and D3 for pork , and D3 and D4 for fish. The most obvious and consistent ones
were D2 and D4 for both meat and non-meat items, This feature largely corresponds with the
scasonal patiern of the festivals and the farming activitics, as well as the use of foods *in a
package’.

The importance of economic factors in food consumption was also indicated by the dummy
coefficients in that the significant levels in terms of the magnitudes of t-values changed
considerably with the change in income levels and rice prices. For example, the cocfficient of
D2 for rice was significant only at .10 leve! in Model 1 but changed to 0.01 level in Model 2,
suggesting that rice consumption is related more to changes in income levels and rice prices
(economic factors) than to changes in seasonal or socio-cultural factors.

In sum, the estimated coefficients for dummies were consistent, reasonable, and realistic in the
context of the Burmese food system, food consumption habits, and other socio-cultural and



traditional features. “I'he complementmy and+ subshtuuon nature of thedtems werealso
realistically identifi ed, zmd the seasonal 8 ft of expenditur between food items was also
reflected. '

Conciuding Remarks

‘This study has shown that it is possible to estimate-the demand for foodstuffs in Burma. The
estimates for income elasticity of demand, own price elasticity of demand and cross price
elasticity of demand were consistent with generally accepted economic theory, applied to the
case of a very low income country. One obvious result of the study is to demonstrate the
necessity of collecting basic economic statistics, even in vér,y poor countries. Clearly, the study
could not have been conducted if the data on food consumption and income had not been
available in Burma.

The study alse demonstrates the need for dedication to the task of preliminary data sereening,
and to econometric model spexification. As in many previous studics, the AIDS model gave
estimates for the demand systems that are consistent with economic theory.

Finally, it is rcasonable to use the estimates for income elasticity of demand, own price
elasticity of demand and cross price elasticity of demand to make policy recommendations for
governments. Few such recommendations are made in the part of the demand study reported in
this paper. Interested readers are referred (o Soe (1291), for a more complete view of policy
recommendations based on the econometric estimates of the demand for food in Burma.



Appendix

Table 1 Income Elasticities for Non-meat Basm Foods: Homoganexty and Symmetry
Constr dned AIDS Model?
Variables o ST Model b o " Model2 ' ~ Model3
Rice (low quality) - o ‘ 023
(4.28)
Rice (high.quality) - 0.88% 0:73*
, (52.40) (12.13)
Rice (average quality) 0.57* - -
(14.99)
Wheat flour 0.82* 0.77% . 0804
, “.44) 2.19) (1.84)
Groundnut oil 0.39% 0.29*% 0.29*
(4.80) (3.45) {3.68)
Sesame nil i 0.90* 0.75* 0.65*
(5.79) (5.84) (5.45)
Pulses 0.49% 0.68* 0.87*
{5.51) 7:62) (10.67)
Potato 0.34 -0.35 -0.52
(0.99) (-0.95) -1.27)
Onion 0.26 0324 {.28#
(0.96) (1.75) (1.92)

The figures in parentheses are t-values. Significance levels; * 0.01; ** 0.05; and # 0.10.

Table 2 Own-price Elasticitics for Non-meat Basic Foods: Homogeneity and Symmetry
Constrained AIDS Model

Variables Maodel 1 Model 2 Model 3
Rice (low quality) _ - ~{.15%
(~3.12)
Rice (high quality) - ~0.84* ~(3.74%
(-159.4) (-10.40)
Rice (average quality) -().65* - -
(-27.34)
Wheat Hour -1.00% -0.99* ~0.99*
(~54.23) (-47.18) (-42.59)
CGroundnut ol ~097* ~-0.97* -.97%
(~25.47) (-26.06) ~26.03)
Sesame oil ~1.00% -~1,00% ~0.99%
(-37.46) (~47.98) (48.83)
Pulses -0.98* ~(1.00% ~1.00%
~33.17) (-35.64) -36.79
Patato -0.79¢ -0.69% ~(.59*
{-78.79) (~78.58) -65.29)
Onion -(.99* ~1.00% -0.98+

(=57.61) (=90.28) (=69.02)




Table 3 Cross—pncc Elasucmes Qf Cerealy

r«ramogeneny;;ma:smm,:feonsmgd AIDS

Model&
S Moauz ~ Modetz 1T T Model3
Variables [ Avemge  Wheat | Highqual  Whel | Dowaul  Mighqud Wik
(Log price) _{ e  floor | dee  floor | fce  rice  four
Rice (average qualtity) 037 - S b i -
=2:63) - @76)
Wheat flour Q10%  -LOo* - - - - -
@O (-54.23) o
Rice (high quality) - - | -0.60* 172% - - -
| 1445) (6.32) |
Wheat flour - - | 004 -009% | _ - -
(649)  (4718) |
Rice (low quality) - - - - ). 15% ~0,028 035
{~3.12) -1.92) (1.52)
Rice (high quality) _ - - - 033 -074%  192¢
(1L.80y  (~1040) 627
Wheat {lowr ” - - - 0.33 0.055% ~0.99* |
(1.52) 6.32)  (-42,50)
Groundnu vil ~0).21* 0.71%* 0.04% ~1.11% ~1.00% 0.07¢ ~1.07%¥4
{-3.71) (2.15) (3.09) {~3.02) (~3.74) {4.34) {=2.79) |
Sesame oil ~0.08%* 0.29 -0.01 0.70%% -0,33¢% 0.01 037
(~2.64) (0.96) ~.76) 2.35) (-1.79 (0.34) (130
Pulses 0.11* -1.07* ~(.01 ~0.46 0.73* ~{.06* ~(.64%%
(3.53) (-3.86) (-0.86) (-1.58) (3.11) (-3.86) (-2.28)
Potato 0.05% -0.02 0.02+ -0.16 ~0.12 0.05* -0.20
(4.48) -0.12) (5.43) -0.98) (-0.88) (5 44) -1.07)
Onion 0.10% -0.21 0.02% -0.234# -0.05 0.06%  -0.66%
(8.60) (~1.46) {5.22) (~1.91) (-0.38) (2,02) {~3.16)
Garlic D08+ 0,16 0.03%  .030%* - - -
(=293 -1.02) (2.61) (-2.46)
Chills ~{.048 0.14 ~0.02%* 0.09 -5.03 -0.03%* 0.08
(~1.83) (131 (~2.00) 0.76) (-0.29) (~2.29) (0.58)
Saht ~0.04 ~-0.00 -0.15% 0,75+ 0.70* ~(.13% 0.55+4
(~1.33) -0.03) | (-13.0%) (4.60) (3.89) (-9.15) (2.66)
Sugar 0.03 0.37 0.11* ~0.76 D.23 0.11* ~0.60
(0.75) (0.13) {6.73) 0.40) (1.07) (4.80) (~0.79)
Coflee 0.12* -(.39* -0,07* 0.26# 031+ -0,08% 0.29
(5.52)  (-3.53) (=5.,46) (1.69 (2.48) (-5.04) (1.58)
Rr2 0.89 0.50 0.99 0.36 0.96 0.996 037




Table4~;’éros‘s=p;r:§éf¢?Etééﬁ‘ciﬁéfs‘yqfij&éﬁécgmis;mmdgep?f_”t)i;«éixidfffS"&fhmeﬁbehs\tr;iincdgAIDS

Model

Logprice _  Groundnutoil _ Sesamcoit _ Pulses  Powto _ Onion

Ree 05 0% 0 ige 0w

=543) 286y 3.63) 4.70) 869

Wheat flour - Odp%* 017 -0,32¢ =0,04 =032

{2.20) (0.93) (<3.83) =031 {-143)

Groundnut ol =0.07*% 1.02# 0.32% 028 042

(=2547) 677 (3.21) ~(0,39) , 121

Sesame ojl 0.38¢ «1.00% =0.174 026 0,27

(6.90) - 3764y - 1.76) £0.38) ~0.97)

; Pulses 0,23+ ~0.344 -098% ~0.55 -0.53
r (3.23) {~1.83) (-33.17) (~1.10) : {-1.34)
: Poiato 0.02 0,054 ~0.06 ~1.00% =0.32%
h* ©.39) @:46) “L11) (<78.85) (-6.09)

Onion 0.06 ~0.11 -0:09 ~0.56%* 100

(1.18) ~1.01) {~1.37) -2.18) (~57.69)
Garlic -0,04 ~[). 31 ¥ 0.1 0.34 0.38%*

-0.70) 247 (L5DH {1.25) (2.04)

Chillj 0.08 0,20%% -0.01 0.02 013

(1.66) (241 (-0.28) 0.13) 087

Saly ~{),13%% 0.37% 0.09 ~0.15 ~0.16

(-2.06) 3.15 (1.28) {-0.56) -0.82)

Sugar 0,094 -0.09 -{0.13 ~(3.52 ~0.97%

(1.74) -0.51) (~1.28) -1.31) (=3.21)

Coffee ~0.20* -().39% -0.05 ~0.70% ~-0.21

(-3.87) (-3.98) {~1.00) 327 (—1.35)

R2 (.88 0.81 0.86 0,70 0,53

(Since the cross-price elasticities of non-cereals as displayed by the three aliernative model specifications.are
more or less similar, the results of Model 1 alone (including old income and average rice) are reposted).

Table 5 Own-price and Income Elasticities of Meat: Homogeneity and Symmetry Constrained

AIDS Model
| Own-Price Elasticities Income Elasticity
Homogeneity Homogeneity and Homogeneity Homogeneity and

Variahle~Log price Symmetry Symmelry
Beef ~.18 -0.20% 0.67* 0.77*

(~0.59) {-13.54) (1226} {1417
Pork -0.95% ~{).80% (.82* 0.82*

(-9.50) (~7.62) (23.03) (21.61)
Chicken -1,70%* -1.56 0.75% 0.,78¥

(~2.08) (~1.19) (12.95) (14.85)
Duock —(}.83%# ~1.51%% 0.61* 0.67%

(-2.12) -2, 10) {11.62) {5.98)
Fish -0.56* ~0.69* 0.65* 0.62*

(-~3.88) (~6.73) (22.80) (22.83)




T able 6 Cmss-pnce E!asncxtu.s of Meat Constramcd AIDS Model

',—; Variahle ; e " Homos ene\w comtruncd S Boxh homo encit y i symmeiny Constrained
Logprice Beef " TPork___ Chicken_ “Duck ~ " Fish_ _{Beef  Pork  Chicken Duck Fish

Intercept 005* 0.14% 01% - 0,04% ,55* 0.04% 015"' 20,10%0.04*% - 0.57*%
1{13.32) (13 85)  (816) (16 63) ﬁ(22;73\ (1600) (17.54) (079  (766) (-=2.74)

Beef 1~018 073 020 040 -0, 47%% ~D20% 0.002* 0 0(}3* 0.004* 0.01%*
» 1(0.59) (3 64) - (0 60) (l 32) {-291) (—13.94) (492) (419)  (289) (1426)
Paik { 024 - ~005% 037* 0.07 002* ~0.80%  0.39% -007 0.02 |

o sy (9.50) (2.29) (»0 24) 085 | (428) (162 (272 (024) (043) |
Chicken | 005 - 050 ~070% -011 021 | 001* 0J31% -156  214% —021%
©10)  (128) (-268) (018 (067 | @428) @70) (-1.19) (240) (-2.74)

Duck 030 =011 120%% 083% —044%% 0002% -0,07  043%% -151 —0,05#
| ©75) 042) Q8D 212) (210) | (28) (-1.52) (239) (210) (-1.80)
Fish =019 -0.63% -067** 008 ~056%| 004* 002 -0.80** -1.00% -0,69%

068) (347 (228 (028) (388 | 428) (014) (-283) (-188) (673
Mution | =031 007 -088** 022  062*| 032 021 -091% 049 043+
[099) (©36) (26 072 GID | 096 039 (28 0I5 @6
Goatmeat | -0.80%* -0.56** 054 -035 -031#]-031 -060% 051 -056 ~0.39%*

(228) (249) (48) (-103) (172) |(-095) (-266) (153) (-080) (241
R2 086 087 052 094 095 | 081 080 047 091 093

List of References

Alston, 1.M. and Chalfant, 2.A. (1987), ‘Weak Scparability and a Test for the Specification of
Income in Demand Models with an Application to the Demand for Meat in Australia’, Paper
presented at the 31st Annual Conference of the Australian Agricultural Economics Society,
February, Adelaide.

Beggs, 1.J. (1987), ‘Diagrostic Testing in Applied Econometrics', Paper presented to the 31st
Annual Conference of the Australian Agricultural Economics Society, February, Adelaide.

Braverman, A. and Hammer, 1.8., (1986), *Multimarket Analysis of Agricultural Pricing
Policies in Senegal’, in 1. Singh, L. Squire and J. Strauss (eds), Agriculnral Household
Models: Extensions, Applications, and Policy, Johns Hopkins University Press, Baltimore.

Capps, 0., Tedford, J.R., and Havlicek, 1. (1985), ‘Houschold Demand for Convenience and
Nonconvenience Foods’, American Journal of Agriculral Economics, 67(4), 862-9.

Chalfant, J.A. and Alston, .M. (1986), ‘Testing for Structural Change in a System of Demand
Equations for Meat in Australia’, Paper presented at the Australian Agricultural Economics
Socicty Post-Conference Workshop on Consumer Rescarch into Demand for Meat in Australia,
ANU Canberra.

de Vega, M.C. (1981), A Study of Food Consumption in the Philippines: A Case Study of
Rural and Urban Househalds in Laguna and Metrapolitan Manila, unpublished Ph.D thesis,
University of Sydney, Sydney.




; 20

\Deiforce. I (1989a), "Expendxtun, Paucms of Smallholder Fann-Houscholds in Tonga* an
Application of the Almost Ideal Demand System ¥ Paper pmspntcd to the 33rd Annual
Conference of the Austminan A{,ncullux‘al Economxns Smxcty, Chnstchurch New Zealand

(1989[)). Usi wng the Almost Ideal Demand Syszem 10 Madel Househo!d Erpendxture,
South Pacific Smallholder Project, University of New England, Armidale.

Eales, 1.S. and Unnevehr, L.J. (1988), ‘Demand for Beef and Chickén Products: Separability
and Structural Change’, American Journal of Agricultural Economics, 70(3), 521-31.

Fisher, B.S. (1979), ‘The Demand for Meat’, Australian Journal of Agricultral Economics,
23(3), 220-229,

Fisher, B.S. and Woodland, A.D. (1984), Lectures in Econometrics, Department of
Agricultural Economics and Department of Econometrics, University of Sydney.

Fulpeni, L. (1989), ‘“The Almost ideal Demand System: An Application to Food and Meat
Groaps {or France’, Journal of Agricultural Economics, 40(1), 82-92.

Fuss, M., McFadden, D., and Mundlak, Y, (1978), ‘A Survey of Functional Forms in the
Economic Analysis of Production’, in M. Fuss and D. McFadden (eds.), Production
Economics: A Dual Approach to Theory and Applications, Vol. 1, North-Holland, Amsterdam,
pp. 219-68

Goddard, D. (1983), *An Analysis of Canadian Aggregate Demand for Food at Home and
Away from Home’, Canadian Journal of Agricultural Economics, 31(3), 289-318,

Green, R. and Alston, .M. (1990),Elasticities in AIDS Models’, American Journal of
Agricultural Economics, 72(2), 442-45.

Gujarati, D.N. (1988), Basic Econometrics, Second Edition, McGraw-Hill Book Company,
New York.

Ito. S., Peterson, F., and Grant, W.R. (1989), *Rice in Asia: Is It Becoming an Inferior
Good?', American Journal of Agricultural Economices, T1(1), 32-42.

Johnson, S.R., Hassan, Z.A., and Green, R.D. (1984), Demand Systems Estimation:
Methods and Applications, lowa State University Press, Ames,

Main, G.W., Reynolds, R.G., and White, G.M. (1976), *‘Quantity-price Relationships in the
Australian Retail Meat Market’, Quarterly Review of Agricultural Economics, 29(3), 193-211.



s

‘ Majumder, A (198\ h ‘Consumer Expendlmre Pattern in Indm' A Comparxson of thc Almost

Tdeal Demand Syste a and xha Lmear Expendlture Syatem Sankya. Indtan Joumal of
Statistics, 488(1), 1 15-43. ‘ : :

Martin, W and Porter, D, (1985), ‘Tequng for Changes inthe: Structure of the Demand for
Meat', Australian Journal of Agricultural Economics, 29(1), 6-31 '

Mergos, G.J. and Donatos, G.S. (1989), ‘Demand fo, Food in Greece: An Almost Ideal
Demand System Analysis’, Journal of Agricultural Economics, 40(2), 17.8@184,

Ministry of National Planning and Finance, Report fo the Pyithu Hlutmw on the Financial,
Economic and Social Conditions of the Socialist Republic of the Union of Burma, Rangoon
(various issues from 1974 16 1988),

Phlips, L. {(1974), Applied Consumption Analysis, North-Hollund, Amsterdam.

Raunikar, R. and Huang, C.L. (eds.) (1987), Food Demand Analysis: Problems, Issues, and
Empirical Evidence, lowa State University Press, Ames.

Ray, R. (1980), *Analysis of a Time Series of Houschold Expenditure Surveys for India’,
Review of Economics and Statistics, 62, 595-602,

Savadogo, K. and Brandy, J.A. (1988), *Household Food Demand in Burkina Faso:
Implications for Food Policy’, Agricultural Economics, 2, 345-64.

Soe, T. (1991) An Econometric Swdy of Food Demand in Burma, unpublished Ph.D thesis,
University of Sydney.

Tomek, W.G. and Robinson, K.L. (1972), Agricultural Product Prices, Cornell University
Press, Ithaca.

Than, M. and Tan, J.L.H. (1990), ‘Introduction; Optimism for Myanmar's Economic
Transition in the 1990s ?* in M. Than and J.L.H.Tan (eds)., Myanmar Dilemmas and Options:
The Challenges of Economic Transition in the 19905, ASEAN Economic Research Unit,
Institute of South East Asian Studies, Singapore, pp. 1-17.

White, K.J., Wong, S.D,, Whistler, D., Haun, S.A. (1990), SHAZAM: Econometric
Computer Program; User's Reference Manual Version 6.2, McGraw-Hill, New York.






