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CHAPTER I. BASIC PROBLEMS, OBJECTIVES 

AND IMPORTANCE OF THE STUDY 

Introduction 

The Middle Eastern country of Iran has an area of 1,648,000 square 

Km. Since the Iranian solar year starts at the beginning of spring (March 

21), the Iranian calendar year 1351 covers the period between March 21, 

1972 and March 20, 1973 of the Gregorian calendar. The Iranian unit of 

currency is the rial. Because of the floating rate of exchange between 

the U.S. dollar and the Iranian rial in recent years, the exact rate of 

exchange between these two cannot be determined; however, throughout this 

study the value $1.00 = Rls 70 has been assumed. 

The population of Iran according to the 1335 and 1345 censuses was 

over 18 and 25 million, respectively. The population in 1353 is approxi

mated at more than 32 million. The distribution of rural and urban popu

lation is about 56 and 44 percent, respectively, in 1353. 

The Iranian economy has been experiencing one of the world's highest 

growth rates during the past decade. The Gross Domestic Product (G.D.P.) 

at factor costs is distributed as 12.4, 40.8, 17.6 and 29.2 percent for 

"agriculture," "oil," "industries and mining" and "services," respec

tively in 1353. Of the 12.4 percent share of the agricultural sector, 

3.7 percent is attributed to livestock breeding. This share of the G.D.P. 

shows production at 16 Kg per capita. Adding live animal and frozen meat 

imports to this production, the meat consumption per capita would still be 

below 19 Kg (1353), a figure relatively low when compared to the con
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sumption figures of most developed countries. The following table (1.1) 

compares the animal protein consumption of several selected countries.^ 

Table 1,1. World levels of animal protein consumption (1325-45) (grams of 
animal protein per capita/per day)a 

Average Range 

Australia 69 69-76 

North America 64 62-66 

Europe 44 20-73 

Latin America 24 5-68 

Middle East 17 8-40 

Asia 15 5-51 

Africa 12 4-38 

World 35 

Iran 12 

^Source: (3). 

Basic Iranian Meat Problems 

As recently as 20 years ago, there existed an exportable surplus of 

meat in Iran. The price of meat was relatively low and the supply was 

sufficient to meet the demand at the existing price. By U.S. standards, 

however, the demand for meat is still quite low—at 19 Kg per capita at 

the existing price. But now there is a shortage of meat that has de

veloped for two basic reasons: 1) demand has increased, and 2) supply has 

Hhe other sources of protein besides animal protein in Iran are 
vegetable (e.g., wheat, rice, barley) and dairy products (e.g., milk, 
yogurt, cheese). The total amount of protein from nonanimal sources was 
about 43 grams per capita/per day in 1344. 
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not increased much. Price controls have limited retail price increases. 

Low imports plus excess animals relative to feed have kept the supply of 

meat at an insufficient level relative to demand. Consequently, an 

actual shortage or unavailability of meat in the shops has occurred over 

the past few years. 

There are four main species of meat consumed in Iran: lamb, chicken, 

beef and fish. It might be best not to consider fish, because fish is 

widely consumed in only a few areas and is a very high luxury for the 

majority of people in other areas, although we analyzed fish, too. Of the 

other three species, lamb is the most popular, chicken is the most rapidly 

expanding and beef is least preferred. 

Traditionally, sheep and cattle in Iran have been raised by using 

mostly pastures with little or no harvested forage or supplementary grain 

feeding. Iran has a "tragedy of the commons." There is very little, or 

at most times, no direct cost to the sheep owner for use of pastures on 

public lands; thus to the individual the marginal cost of placing more 

animals on the pasture is almost zero and below the return the individual 

expects from more animals. Therefore, the pastures are overused to the 

point of absolute deterioration and animal malnutrition. Up to 20 years 

ago the pastures were stable and able to meet the grazing requirement. 

The cattle and sheep were enough to meet the low demand for meat. How

ever, with the rapid (3%/yr.) increase of the total Iranian population and 

particularly with the rise of real income and population in urban areas, 

the demand for meat in urban areas has boomed. To respond to the meat 

shortage, the number of animals rose and total meat production fell; 

pastures deteriorated; animals used feed inefficiently; and deterioration 
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of the environment followed. In the last five years, the cost of meat has 

increased, larger and larger amounts have been imported, pastures have 

been growing worse and the total amount of feed available is no longer 

enough to feed the sheep. They are malnourished, sick and unproductive. 

With existing government price control, nevertheless, the importation 

of meat has increased in the last few years. Yet there is still a large 

gap between the demand and supply of meat in Iran. 

Objectives of the Study 

The objectives of this study are twofold. The first is to explain 

the demand function, the relation between variables and effectiveness of 

different variables on demand for different kinds of meats in both rural 

and urban areas. The strength and degree of reliability of each coeffi

cient (i.e., price and income elasticities) will be tested and the co

efficients and elasticities for different models and other studies in the 

same area will be compared to eventually come up with the best economical 

and statistical selections. 

Secondly, with some certain behavioral, economic, and statistical 

assumptions about population and income and the use of the above selected 

elasticities, make projections of different kinds of meats for some 

selected years. The projected demand with the forecasted supply in each 

of these years is compared. 
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Importance of the Study 

The importance of explanations and projections of the growth of any 

economic factor need not be overemphasized, especially when dealing with 

situations of both limited quality and quantity of data. 

In order to achieve rapid economic development, plans for this de

velopment are required. Looking broadly at agriculture, there are three 

major contributions to economic development that become evident: 1) by 

direct contribution to increase rural income and welfare; 2) by releasing 

labor from farms to help build up the other sectors of the economy; and 3) 

by providing more production in order to meet the needs of a larger popu

lation with higher incomes. 

The sensitivity of the demand, with respect to other economic fac

tors, in conjunction with all other demand related information, is useful 

in formulating both economic plans and governmental policies. With the 

goal of minimizing or avoiding an economic crisis, both our expectations 

about how much we will need and how much we will have is important infor

mation. This information not only helps match supply with demand, but 

also contributes to the efficient allocation of natural resources and 

economic development in the various economic sectors. 
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CHAPTER II. ECONOMICS, MATHEMATICS AND STATISTICAL 

DEVELOPMENT OF DEMAND ESTIMATION 

The concepts of demand, as stated in the middle of the nineteenth 
century by Cournot and Duyuit, were popularized by Marshall. The 
Marshall theory, focusing on the quantity-price relation for a 
single commodity, holding income and all other prices constant, 
provided a demand function uncompensated for income effects. The 
work of Pareto and Walras focused on the more general case in 
which all prices and income are variable. However, the basic 
theory was clarified by Hicks (1939), in his famous mathematical 
appendix, in which explicit/ links utility theory with demand 
analysis. His work drew on the article written in 1915 by 
Slutsky (1952) who distinguished between income and substitution 
effects due to a price change and between a compensated and un
compensated demand function. (34) 

Mathematical Demand Derivation 

An ordinary demand function for an individual consumer obtained as a 

result of maximizing the consumer's satisfaction subject to a budget re

straint is expressed as a function of the price of the commodity itself, 

the prices of other commodities and the consumer's income. 

Assuming K commodities, i.e., qi, qz, ..., qK» and expressing income 

as (y), then consumers want to maximize their utility U(qi, qz, ..., q^) 

subject to their budget constraint, Y - Z P.q. = 0, where P. is the 
i=l T 1 1 

price of q.. 

Mathematically, the demand function could be derived as follows: 

K 
V = U(qi, qz, ..., qK) + ^(y - Z P^q^) 

i=l 

where X is an undetermined Lagrange multiplier. 

V is a function of qi, qz, ..., qK and is equal to U for the values 
K 

of q. which satisfies the budget constraint, since y - Z P.q. = 0. To 
1 i=l ^ ^ 
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maximize V, we calculate the partial derivatives of V with respect to 

(K + 1) variables (i.e., q^'s and A) and set them equal to zero. 

assuming the second order condition is satisfied. 

By solving the above (K + 1) equations for (K + 1) unknowns, we can 

derive 

q^i = f(yj. Pi, Pz, P^) i = 1, 2, ..., K j = 1, ..., n 

which are the demand functions of an individual (j) consumer for a single 

commodi ty (i). 

One of the crucial problems in demand analysis is to determine which 

variables should be included in a demand function. In an ordinary demand 

''equation for an individual consumer, we take quantity as a dependent vari

able and the independent variables would be consumer income and all com

modity prices. However, if we include the prices of all commodities, the 

model would become much more complicated and difficult to present. 

Moreover, the inclusion of many independent variables would contrib

ute to the conceptual accuracy of the model; however, it would make the 

model much more complicated. Especially with a small number of observa

tions and the existence of measurement errors in the variables, we cannot 

include many independent variables in the demand equation. All these 

-  1 ,  2 ,  . . . ,  K  

and 
K 
2 P,-q,- ~ 0 

i=l ^ ^ 

Factors Affecting Demand 
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factors make it impossible to obtain statistically significant coeffi

cients for more than three or four independent variables in most cases. 

Cross-section and time-series analysis 

There are two major approaches to the estimation of demand. One is 

from a family budget (cross-section) survey and the other from time-

series data. 

Given a sample of the population at a period of time, cross-section 

data has been applied to the consumption behavior of consumers. Early 

cross-section studies were concerned with estimating income elasticities 

from food consumption data. Most publications on consumption data survey 

the quantities of food items consumed or expenditures on them by specific 

income classes. 

Using this kind of data, a weighted regression can be obtained to 

estimate the aggregate income elasticity. 

Time-series data relate to aggregate or per capita series on con

sumption, income and also the price of these commodities consumed. Both 

models of single equations and simultaneous equations can be utilized for 

time-series data. These data were used for estimating different income 

and price elasticities. Based on available data on prices and per capita 

consumption and income, it is possible to estimate aggregate income, 

price and cross price elasticities. 

Isolation of the effects of noneconomic elements such as sociologi-

cal, psychological, cultural and regional factors is essential for analyz

ing the effects of prices and income on the quantity consumed. 
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The family budget (cross-section) survey enables us to estimate the 

effect of income on consumption free from effective price changes, since 

prices do not fluctuate in a cross-section (short period) of time. 

In order to make an unbiased and efficient estimate of a quantity-

income relationship, effects of these noneconomic elements should be de

termined prior to deciding on the reliability of the income coefficient 

estimated from the cross-section data. Unfortunately it is often diffi

cult, if not impossible, to quantify the effects of most noneconomic 

factors. Change in the income coefficient over time can be evaluated using 

cross-section analysis in two different years; the effects of redistribu

tion of income on food consumption can also be analyzed. 

In time-series analysis, not only do those difficulties discussed in 

cross-section analysis exist, but the possibility that consumer prefer

ences will change within the period of study should also be considered. 

Generally, many factors which are constant within a short period of time 

(cross-section) would become variable in time-series analysis and by not 

considering those the coefficients are made statistically insignificant. 

Because both time-series and cross-section analysis have certain essential 

disadvantages, attempts have been made to combine one method with the 

other. The conditional regression analysis is used, based on the inser

tion of income elasticities obtained from budget studies into time-series 

data analysis. 

Income vs. total expenditure 

The economist has always been faced with a problem in using income 

data in demand analysis, since many people do not like to give actual 

earnings figures during household interviews. In most cases, the income 
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figures reported are less than the actual income earned. Fear of having 

to pay higher taxes is the reason for this discrepancy. In contrast ex

penditure figures seem to be reported quite accurately. 

In supporting the use of expenditure data rather than income data, it 

has been argued that consumption decisions are based on permanent income. 

If the permanent income hypothesis is accepted, it is preferable to use 

total expenditure rather than total income since the relationship between 

total expenditure and permanent income is more stable than that between 

total income and current income. Many researchers have found it useful to 

employ total expenditure rather than total income as an exogenous variable 

in the demand equation. 

The fundamental disadvantage of using total expenditure as an exoge

nous variable in the demand equation is the fact that bias is involved in 

regression parameters. This is so because expenditure on a certain com

modity is only a fraction of total expenditure. This bias can be removed 

by using income as an instrumental variable. However, the extent of this 

bias is negligible for most food commodities. The second problem with the 

use of total expenditure is the purchase of expensive and durable com

modities during the period of the cross-section survey. This causes the 

people making such purchases to move into a higher income class because 

their total expenditure in that period is the sum of their permanent or 

regular expenses plus the expense for those "special" durable goods ob

tained in that period. This problem can be eliminated by highlighting the 

expensive durable goods in conducting household surveys. Since these 

durable goods usually require substantial financial outlays, it should not 

be hard for those surveyed to remember these purchases. 
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The price of the commodity under investigation and the prices of 

immediate substitutes and complements are commonly used variables in time-

series analysis. Since cross-section analysis usually deals with a one-

year period, the price of the commodity itself and other substitutes and 

complementary conmodities are therefore assumed to be constant. The 

effect of price on quantity demanded is extremely difficult to identify in 

a cross-section analysis since it involves reflection of quality as well 

as quantity price-relations within different expenditure classes. 

using longitudinal surveys, it is possible to isolate the effect of price 

on quantity demanded if there have been changes during the period of 

study. 

Household size (cross-section analysis) 

After income, household size is the most common variable used in 

demand equations. If household data is used, excluding the household size 

as a second variable in the demand equation, biased regression coeffi

cients will result. Even when utilizing per capita data to explain con

sumption behavior of an individual, household size is the second most 

common explanatory variable. 

The most important reason for including household size in the latter 

case is the economies of scale (55) which large families may experience. 

Some reasons that economies of scale may exist in food consumption are: 

1) larger families may find value in large-quantity buying, which results 

in paying lower unit-prices for the commodity; 2) food may be wasted less 

in larger families because of the economies of scale; and 3) the greater 
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number of children in large families results in less per capita consump

tion since children usually consume less of most foods than do adults. 

In order to check for the existence of economies of scale within a 

family, the household data should be divided by the household size to 

arrive at the per capita data. Then the quantity should be regressed on 

income and household size, using that per capita data. In order for 

household size to be included in the demand equation, the coefficient of 

household size should be negative and significant. 

Location and seasonality 

It is essential to test for any fundamental differences which may 

exist in differing regional or seasonal demand-patterns if consumer sur

veys are conducted in different areas or different seasons. It is also 

desirable to test for any structural differences which may exist in 

regional and especially seasonal demand-patterns in time-series analyses. 

In this case, separate time-series data are required for each region or 

season. 

The Gap Between Demand Theory and Empirical Analysis 

Econometricians have always been faced with the gap between theory 

and empirical analysis. P. S. George and G. A. King in "Consumer Demand 

for Food Commodities in the United States with Projections for 1359" 

indicate this problem as follows: 

In theoretical development, we specify certain postulates and de
duce the behavior of the variables through logic. In contrast, 
empirical studies deal with quantifiable phenomena. Often theo
retical developments and empirical analysis complement each other--
empirical analysis can be used to verify the validity of certain 
theories. Sometimes certain theories are reached by starting 
from an empirical analysis. In the field of demand analysis. 
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econometricians have often built empirical models based on the 
significance of economic variables like prices and quantities 
and justified their findings through economic theory. On the 
other hand, some models in consumption theory are not subject 
to empirical verification because of deficiencies in data or 
in statistical procedures. As a result of this, we are faced 
with a situation of insufficient predictive power, inappropriate 
basis for empirical analysis, and difficulties in establishing 
empirical confrontation which is often referred to as the 'the 
gap between theory and empirical analysis.' 

In demand theory, since consumption of a single commodity is a 

function of income, its own price and prices of other commodities, the 

demands for all commodities are interrelated and the system of consumption 

functions should be solved simultaneously. If there are n goods (34), 

this involves (n x n) price elasticities and n income elasticities. To 

solve the model, the number of observations ought to be equal to the 

number of parameters to be estimated; in this case n^ + n. When a larger 

number of commodities is included in the system, this condition cannot be 

satisfied and we run into the problem of "degrees of freedom." 

Multiple Regression as a Method of Statistical Demand Estimation 

In order to estimate the coefficients of a demand function, the 

method of multiple regression is one of the most appropriate ones. 

An economic theory can be evaluated by its power to explain and to 

predict. Statistical multiple regression technique is one of the most 

important tools used by economists for explaining and forecasting. 

The multiple regression technique is a very useful and appreciated 

tool for data analysis if it is applied with caution and care. However, 

it may also become a dangerous tool if it is used incorrectly. It is very 

important, therefore, to understand what multiple regression means, what 

the assumptions are and how it is applicable. 
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Previously we derived the quantity demanded of an individual for a 

single good as a function of consumer income and all commodity prices. 

Aj^ ~ F(yj, Px> Pg, , P|^) 

Let us assume that a linear relationship exists between a dependent 

variable q^.^., (K + 1) explanatory variables y^, pi, pz, P|^ and a 

disturbance term Uj^. If we have a sample of n observations on q^^ and 

explanatory variables we can write (40) 

^ji " j : * YjzPjz * • • • ^ ^jK^jK ^ ^ji j " 
1 I ) * # * ) K 

The a, g and y coefficients and the parameters of the U distribution are 

unknown, and our problem is to obtain estimates of these unknowns, 

equations can be written compactly in matrix notation as 

Q = XB + U 

where 

Q = n X 1 - vector of dependent variables 

X = n X (K + 2) - matrix of explanatory variables 

B = (K + 2) X 1 - vector of unknown parameters 

U = p. X 1 - vector of disturbance terms 

The least square solution would be obtained by B = (X'X)"^X'Qj, where 

In order to obtain the best linear unbiased estimates of the coeffi

cients, we have to make the following assumptions: 

1. The error term has an expected value of zero. 

2. The error term has a constant variance. 

3. There is no correlation between error term and explanatory variables. 

4. X is a set of fixed numbers and observed without error. 
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5. The equation contains only one endogenous variable, with all other 

variables being exogenous. 

6. The error terms are serially independent; i.e., no autocorrelation. 

7. There are no high correlations among independent variables, i.e., no 

multicollinearity. 

8. X has rank K + 2 < n. 

The assumptions are implicit in the ordinary least square (OLS) 

estimation, but in many economic cases these assumptions do not completely 

hold. Therefore, all the assumptions should be examined and proper ad

justment ought to be applied. 

A plot of the residuals for each equation facilitates a rough check 

to see if their average value is zero. Also, any trace of regularity in 

the residuals may indicate a systematic tendency which had somehow been 

left unexplained. 

It sometimes occurs that some of the observations used in a regres

sion analysis are less reliable than others (14). What this usually means 

is that the variances of the observations are not all equal; in other 

words, the matrix of the variance is not a diagonal matrix with all 

elements equal. 

When this event occurs, the OLS estimation formula B =(x'x)"^x'Q does 

not apply and it is necessary to amend the procedures for obtaining esti

mates. The basic idea is to transform the observations Q to other varia

bles Z which do appear to satisfy the usual tentative assumptions. 

Estimation by OLS requires that the error is not correlated with 

explanatory variables. Measurement error in the X variables thus poses a 
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serious estimation problem, and alternative estimators are required (40). 

There are two main types of estimators described in the literature; one 

type is based on instrumental variables of various kinds and the other on 

maximum likelihood methods buttressed with fairly strong assumptions about 

the covariance matrix of the measurement error. 

The OLS estimation cannot be applied if we have more than one endoge

nous variable in each equation. Consider a linear case in which Commodity 

one is a function of consumer income, the price of the commodity itself 

and the price of Commodity two. 

qi = 60 + 3iy + 62P1 + 63P2 

The OLS technique can be applied to this equation if—and only if--we 

assume that the income and price of commodity two are exogenous variables; 

i.e., those are determined out of the system. 

Serially dependent error term in cross-section analysis means that 

there is interdependence of household preferences; that is, that people 

consume certain commodities simply because their friends and neighbors do. 

Usually the assumption of serially independent error terms is violated for 

luxury goods, but it is not believed to be unreasonable with regard to 

meat consumption. 

The assumption of serially dependent error terms is mostly a crucial 

problem in time-series analysis. Technically it means nonzero covariance 

for the disturbance terms. This could occur in many ways, for example, by 

making an incorrect specification of the form of the relationship between 

the variables. 
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The best way to handle this problem is to transform the observations 

to other variables so that new variables satisfy the assumption. 

The data matrix x which is of order n x (K + 2) should be full rank--

that is, no linear independence exists between the explanatory variables. 

The reason for this assumption is that the OLS estimator requires the 

inversion of (x'x), which is impossible if the rank of x, and hence the 

rank of x'x is less than K + 2. This is the case of extreme multico-

linearity which exists when some or all of the explanatory variables are 

perfectly colinear. A less extreme but still very serious situation 

arises when the assumption is only just satisfied, that is, when some or 

all of the explanatory variables are highly but not perfectly colinear. 

As Johnston (40) indicated: 

The main consequences of multicolinearity are as follows: a) The 
precision of estimation falls so that it becomes very difficult, 
if not impossible, to disentangle the relative influences of the 
various x variables, b) Investigators are sometimes led to drop 
variables incorrectly from an analysis because their coefficients 
are not significantly different from zero, but the true situation 
may be not that a variable has no effect but simply that the set 
of sample data has not enabled us to pick it up. c) Estimates of 
coefficients become very sensitive to particular sets of sample 
data, and the addition of a few more observations can sometimes 
produce dramatic shifts in some of the coefficients. 

The easiest way to handle this problem is to drop one or more ex

planatory variables; however, this method causes some other difficulties, 

such as specification error, to arise. We can also use the linear com

bination of explanatory variables or regress one independent variable on 

the other explanatory variable and use the residual as an explanatory 

variable. 
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The last assumption of the linear model simply states that the number 

of observations should be larger than the number of explanatory variables 

and, hence, the number of regression coefficients. 
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CHAPTER III. REVIEW OF LITERATURE 

The developing countries of today are compelled to match the stand

ards of the developed countries with comparable economic growth. The 

exploration and prediction of the demand and supply of agricultural prod

ucts plays an essential role in planning and formulating governmental 

policies. It is important to recognize the gap that exists between demand 

and supply and the means possible to match these two. 

Almost all developing countries are faced with a lack of accurate 

time-series data for a period long enough to give sufficient degrees of 

freedom. Therefore, most of the methodologies that have been used in 

these countries are based on one or more family-budget (cross-section) 

analyses. 

Studies About Other Countries 

The methodology used in some of these studies is briefly reviewed in 

the following sections (66). 

India (39) 

The study covers the fifteen year period of 1339-50 to 1354-55 and is 

concerned with projection of supply and demand for selected agricultural 

commodities. 

The projection of demand is based upon population growth, increase in 

per capita income and corresponding income elasticities of demand. 

The ready-made estimates of national income by the planning commis

sion in the Third Five-Year Plan were used to arrive at the per capita 

income for the projected years. 
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For income elasticities of demand for different commodities, two 

independent approaches are accepted; one is an analysis of a time-series 

of the market demand (1317-18 to 1336-37), and the other is an analysis of 

cross-section data on consumer expenditure which is available for rural 

and urban areas separately. 

Mexico (44) 

The study covers the base year of 1339 in order to project the supply 

and demand of agricultural products for 1344, 1349 and 1354. 

Projections of G.D.P. are based on the possibilities of investment in 

each sector in the future and the prospect of their capital output ratios. 

A survey of five thousand households was carried out in 1342 to study 

family income and expenditure. This survey was the source of information 

for the estimates of income elasticity of demand. The study separates the 

demand for rural and urban population, using family expenditures as an 

independent variable. A consumption function, expressed primarily in 

physical units, was constructed. Linear, logarithmic, semi-logarithmic 

and inverse-logarithmic functions are applied to the series of data to 

select the function with the highest correlation and a lower standard 

error of estimation. 

Nigeria (45) 

The projection of demand, supply and imports of major farm products 

was the objective of this study. The period of research covers the year 

1344 to 1354. The estimate of income growth is based on the assumption of 

a certain level of foreign investment as well as domestic investment. 
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Philippines (46) 

This study covers the survey of 1339. Its goal was to investigate 

the long-term supply and demand for selected agricultural products for the 

years 1344 and 1354. Together with similar studies in other countries the 

USDA also evaluates the long-term prospects regarding the supply of and 

demand for agricultural products throughout the world in this study. 

The total demand and supply of each product was projected to estimate 

needed imports or exports. 

The population has been projected by applying the United Nations' 

component method. 

The Gross Domestic Product (G.D.P.) was predicted, based on the 

assumption of a certain percent capital-output ratio and a certain percent 

of the G.D.P. to be invested on the average for each period. Personal 

income was considered a linear function of gross income. 

The household demand for each individual commodity was assumed to be 

a logarithmic function of the income and the size of the household. 

An inter-indiistry analysis of 39 sectors was used to measure the 

direct and indirect domestic production requirement. The next task was to 

determine whether or not these requirements could be met for each com

modity. 

Saudi Arabia (68) 

Based on a survey of the years 1340-41, supply and demand projections 

were made. 

Total demand of imports as well as domestic production for each food 

item was estimated in quantity terms. The increased volume of foodstuffs 
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in the projected years is the result of an increase in population and of 

the effect of an increase in private per capita expenditures. The chief 

objective of this study was to estimate the need for imports. The report 

uses high and low projections for both supply and demand and, consequent

ly, for imports. Oil, by far the largest single sector of the Saudi 

Arabian economy, is assumed to be the main determinant of the country's 

total income growth. This is because neither the size of the labor force 

nor capital expenditures are assumed to be determinants of growth; they 

are not the limiting factors. The direct local expenditures of the oil 

companies and the royalties and taxes paid are two channels by which the 

growth of oil is related to the growth of the economy. 

Venezuela (72) 

This study was designed to evaluate supply and demand of agricultural 

and livestock production for the years 1344, 1349 and 1354, based on the 

survey of 1341. 

For calculating per capita demand, income and price elasticity of 

demand, the propensity to consume for each commodity is considered. The 

model utilized, in general, relates consumption as a linear function of 

one or more of the production variables: imports, exports, population and 

government policies. 

To measure the growth of GNP as a measurement of the level of 

economic activities, the rate of capital accumulations was studied. Four 

different hypotheses are used in regard to the growth of investment in 

different sectors of the economy. In that the estimated percentage for 

growth of investment and that of production is the same, it seems that the 
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capital output ratio is assumed to remain constant throughout the study. 

However, different hypotheses have different ratios. 

All of these studies mentioned above are concerned with both demand 

for and supply of major agricultural products. Furthermore, the main 

objective of each study is the projection of both demand and supply for 

selected future years. In demand projections, the focus is on change in 

national income and in population and demand elasticities. The following 

table (3.1) shows the variables, functional form and allocation of data 

which have been used in each study to estimate the demand elasticities. 

Table 3.1. Comparison of methods of demand elasticities estimation in 
selected countries 

Country Variables Functional form Data allocation 

India 

Mexico 

Nigeria 

Philippines 

Saudi Arabia 

Venezuela 

Income 

Income 

Income 

Income & 
family size 

Income 

Income 

Linear 

Linear, semi-
logarithmic, double 
logarithmic, inverse 
logarithmic 

Linear 

Semi-logarithmic 

Linear 

Linear 

Cross-section & 
Time-series 

Cross-section 

Cross-section 

Cross-section 

Cross-section 

Cross-section 
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Studies About Iran 

There are three specific characteristics common in all meat demand 

studies of Iran: 1) the studies are based on cross-section data; 2) the 

studies are based on single equation; and 3) the studies are mainly con

cerned with demand projection. 

The methodologies used in a few of these studies are reviewed briefly 

in the following section. 

"Iran Long Term Projection of Demand for and Supply of Major Aqricultural 

Commodities" by H. Ronaghy, 1348 

This study (66) is a long term projection for demand and supply of 

major agricultural commodities in Iran covering the years 1349, 1354, 1359 

and 1364, over the base year of the 1344 family budget survey. 

The effect of the stage or timing of transformation from mortality to 

fertility rates of population is determined and emphasized in this study. 

This occurrence is assumed to be different in urban and rural areas, 

thereby affecting the values of vital statistics in each area. The pro

jections contained in the study are therefore based on evaluations of the 

trend of fertility and mortality rates of different age groups in the 

population, with emphasis on the percentage of population in the age 

group. Both the first national population census of 1335 and the second 

of 1345 are utilized. Ronaghy argues that the Iranian population general

ly "fits" the definition of a class B-1 population given by U.N. demog

raphers; thus, with slight adjustments for rural and urban populations, he 

employs their model. This has some drawbacks, since in the process of 

working out results he is forced to rely on the best estimates of Iranian 

demographers showing the rate of population growth as 2.5 percent. His 
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division of rural and urban population is based on his consideration of 

having populations of 15,000 or more rather than on the official system 

which considers cities as having populations of 5,000 or more. Ronaghy 

assumes the 1335 and 1345 urban enumerations to be correct, and then 

subtracts from their differences. He estimates the urban crude rate of 

natural increase at 2.493% and obtains an immigration rate of 3.5 percent 

during the inter-census decade. It is assumed that this rate will hold 

constant in the future for his "low assumption" projections. For the 

"high assumption" work, a correction is made by adding 1 percent per 5-

year interval. 

Change in income is determined by estimating the increase in the 

income side of the G.N.P. The economy is divided into eight sectors and 

the increase in each sector is estimated from past trends, investments, 

the sector's relation to the total G.N.P. or sectors, and government 

policy. From the total values of these eight sectors, the G.N.P. at 

market price, N.N.P. (Net National Product), disposable income and per 

capita income are estimated. 

Projections on the basis of the past trends of different sectors are 

made by either the least square method or by measuring the annual per

centage increase, depending on their respective correlation coefficient. 

Distribution of income between rural and urban population is esti

mated on the basis of the portion of these populations engaged in the 

eight producing sectors. 

The per capita food expenditure and the elasticities of demand for 

urban population were calculated on the basis of a budget survey made by 
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the Bank Melli in 1338. The per capita food expenditure and the elastici

ties of demand for rural areas were based on the international comparison 

of rural populations of India and Italy. 

The method used for calculating income elasticities was simply the 

linear relation between income and consumption for each income bracket. 

The aggregate demand is approximated, based on 

*irt " ®ir (*iro)(Nrt) 

where x^^^ stands for the aggregate rural (r) demand for i, commodity for 

the projected year t, e - income elasticity of demand, Ayr - change in per 

capita income between the base and projection year for ruralities, yro -

the per capita income of the rural population in the base year of 1344, 

x^pQ - the per capita consumption of product i in the rural area in the 

base year, - the population size of the rural area in the projection 

year of t. 

The same model was also used for the urban areas and for different 

projected commodities and years. 

"Long Term Projections of Supply and Demand for Selected Agricultural 

Products in Iran," ^ ̂  LeBaron, 1349 

The demand projection (42) is based on the estimates of the 1344 

rural, Tehran and other urban areas family-budget survey of per capita 

consumption. Per capita consumption is combined with per capita income 

projections and income elasticity coefficients for individual products. 

In the past, Iran's rate of population growth was mainly a function 

of the mortality rate. However, the future rate is tied to changes in 

fertility rates. In this study. LeBaron chiefly utilizes the population 
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studies by Chastelarid and Ronaghy. Linear extrapolation of percentage 

trends in division of personal consumption expenditures between urban 

areas, of Tehran, nine large cities, and other cities and rural areas is 

used. 

The logarithmic equation of the average per capita expenditure was re

gressed upon per capita income and household size for different agricul

tural commodities, for both urban and rural areas. Moreover, in order to 

use pooled data of different years or different seasons, dummy variables 

were introduced into the model. 

"An Econometric Analysis of the Demand for Animal Protein in Iran" by 

H. Saleh, 1352 

The study (67) is based on a family budget survey conducted by 

[enteral Bank and Iran Statistical Center (ISC) from 1344 through 1348. 

The two national censuses as well as demographic studies by 

Chasteland, Ronaghy, and LeBaron were used to analyze the population and 

its rate of growth in different areas. 

The rate of growth of income and also distribution of income have 

been approximated, based on the Lorenz curve and log-normal distribution. 

Private consumption expenditure was used as income since accurate data on 

national income was nonexistent. 

After four different functional forms of demand were tried, the 

semi-1 oganthiinc form was used to estimate the incoms elasticities of 

different kinds of meats. For each year of 1344 through 1348 the quantity 

of demand, as well as demand expenses of different meat, was regressed on 

private consumption expenditure and family size. The coefficients for 

both economic theory and statistical significance were tested. 
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The regression results for each kind of meat are combined over the 

period of the study in order to come up with a single answer. Based on 

the single solution and previous analysis of population and income, the 

demand for different kinds of meat was projected for rural areas, urban 

areas and Tehran, separately. At the end of the study, the estimated 

amount of meat demand for the whole country is compared to the supply of 

meat production for some selected years, and the gap between demand and 

supply is analyzed. 

National Cropping Plan (NCP) "Ministry of Agriculture and Natural Re

sources, Planning Bureau" 1354 

The NCP (11) is a study of agriculture and livestock in Iran con

ducted by the Bookers Agricultural and Technical Services Limited and 

Hunting Technical Services Limited, 1354. The analysis of demand for 

agriculture and livestock products is based on a 1350 family budget survey 

by the ISC, separately for rural and urban areas. The population and in

come analysis is based for the most part on the ISC and Central Bank 

data. 

The semi-logarithm is the functional form of demand equations used 

for regression analysis. The income elasticities of demands were esti

mated and utilized for prediction of demand of different food products. 

"Meat Supply in Iran" by Agricultural and Rural Development Advisory 

Mission (ARDAM), 1354 

This paper (1,2,3) analyzes the present and future demand and supply 

situation for Iran and makes recommendations on related policies and 

programs. This study, in the sense of livestock demand projection, is 
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very similar to that of the NCR. Again the 1350 family budget survey of 

the ISC was used separately for rural and urban areas, with population and 

income estimated in the same manner as by NCR. 

The major difference of this study and the NCP is the method of 

estimating income elasticities, for which ARDAM simply utilizes the linear 

relationship between consumption and income. 

The following table presents the different functional forms and 

subject of these studies (Table 3.2). 

Table 3.2. Comparison of the functional form and subject of different 
studies of Iran 

Study Functional Form Subject 

Ronaghy Linear Agricultural products 

LeBaron Double logarithmic 

Semi-logarithmic 

Agricultural products 

Saleh 

NCP Semi-logarithmic 

Semi-1ogari thmi c 

Animal protein 

Agricultural products 

ARDAM Meat 
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CHAPTER IV. DATA 

Sources of the Data 

Data on consumption of agricultural products in Iran have been de

rived from the following sources: 

1. The Ministry of Agriculture 

2. Plan Organization and the Iran Statistical Center (ISC) 

3. The World Bank 

4. The Central Bank (Bank Markazi) 

5. FAO 

6. Various independent reports 

The data used in this study were collected by the author in Iran. 

The data include two parts 

Cross-section data 

The major sources for this kind of data were surveys conducted by the 

Bank Markazi and the ISC. The Central Bank investigations have been 

solely concerned with consumption statistics in the nation's urban areas, 

while the ISC has been primarily engaged in collecting similar data from 

rural areas which have a population of fewer than 5,000 people. The 

following chart indicates the time periods and areas covered by the 

different surveys. 

In 1338, only expenditure data were recorded, while the remaining 

surveys collected both expenditure and quantity figures. From 1346 on

ward, the ISC discontinued the publication of their quantity data. From 

1350 the size of the sample used was increased to nearly three times the 

previous size in both rural and urban areas. 
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Central Bank ISC 

1338 - Annual, Urban 1342 - Fall & Winter, Rural 

1344 - Annual, Urban 1343 - Annual, Rural 

1345 - Annual, Urban 1344 - Fall & Winter, Rural 

1346 - Annual, Urban 1345 - Winter. Rural 

1347 - Annual, Urban 1346 - Annual, Rural 

1348 - Annual, Urban 1347 - Annual, Rural 

1347 - Annual, Urban 

1348 - Annual, Rural 

1348 - Annual, Urban 

1349 - Annual, Rural 

1349 - Annual, Urban 

1350 - Annual, Rural 

1350 - Annual, Urban 

1351 - Annual, Rural 

1351 - Annual, Urban 

Time-series data 

It is very difficult to find time-series data prior to 1338; indeed, 

even the available data for the period after 1338 are not wholly reliable. 

In this section we are concerned with prices and per capita consumption of 

different meats and per capita income. The price indexes and per capita 

income are published by Bank Markazi, but there are actually no time-

series data on meat consumption. Thus, the meat consumption data in this 

study have been calculated as shown below: 

consumption = production + imports - exports 
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where production and import-export data are reported by ISC and Foreign 

Trade Statistics of Iran, respectively. 

Cross-Section Data Processing 

The 1347-1351 family budget surveys (54 to 63) conducted by the Iran 

Statistical Center (ISC) are used in this section, with consumption data 

in terms of family expenditure. Income data are not reported, rather 

family total expenditure data are used. For the years of 1347, 1348 and 

1349, the sample size is about 5,000 and the number of total expenditure 

brackets is six for both urban and rural areas. The sample size and 

number of total expenditure brackets are increased to 15,000 and eleven, 

respectively, for the years of 1350 and 1351 for both urban and rural 

areas. For each total expenditure brackets not only is the number of 

families falling into that category reported but the total number of 

individuals for each bracket is also available. 

The average size of family for each total expenditure bracket can be 

obtained as 

where 

Nj = average family size in total expenditure bracket j 

Njj = total number of individuals in total expenditure bracket j 

Npj = total number of families in total expenditure bracket j 
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Since the distribution within each bracket was not available, there-

The first total expenditure category was adjusted by assuming the 

minimum survival income of 1,000 Rls/month total expenditure for each 

family of about size two. 

The "Pareto Distribution" (74) was used to find a point estimate for 

the last total expenditure bracket, since there is no upper limit for 

total expenditure in this category. 

The method for applying "Pareto Distribution" is as follows: 

F(X) = cummulative probability distribution function 

X = random variable 

a = shift parameter 

b = distribution parameter 

Then, the probability distribution function would be 

fore, the median of each total expenditure category was used , rather than 

the mean. 

F(X) = aX-b 

where 

f(X) = ab X'b-I 

Also, 

f(X)XdX/F(X) PCE = TE/F(X) 

^If the distribution within each total expenditure bracket is normal, 
then, mean = median. 
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where 

r^ = lower total expenditure limit of the bracket 

'^j+1 = upper total expenditure limit of the bracket 

TE = Total Expenditure in the bracket 

PCE = Per Capita Expenditure in the bracket/per family 

Now, since we are concerned with thé last total expenditure bracket, 

therefore, 

rj+1 = " 

= 0 if b>l 

Then, 

The "Distribution Parameter" (b) could be obtained from the following 

formula: 

b = [Ln(Npj + Npj - Ln(Npj)]/[Ln(rj) - Ln(rj_^)]^ 

Vor example, the application of the method to 1351 urban data (63) 
is shown below: 

= 411 
' J 

Npj-l " 

rj = 30,000 

r. , = 20,000 
J-1 

Then, 
b = [Ln(411 +691) - Ln(411)]/[Ln(30,000) - Ln (20,000)] 

b = 2.43 

PCE = 2^^ (30,000) 

PCE = 50940 per family/per month 
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The total family expenditure and family consumption expenditure for 

each commodity are transferred to the total individual expenditure and 

individual consumption expenditure of the same commodity by dividing 

family data in each bracket by the average size of the family of the same 

bracket. Then, the resulting data for each bracket are weighted by per

centage frequency of individuals in the same bracket.^ 

The consumption of a few commodities in the lowest income bracket is 

zero (e.g., poultry, 1351 urban). In order to be able to take a log of 

these consumption data, the zero data have been changed to (.01). 

Time-Series Data Processing 

It is extremely difficult, and in most cases impossible, to find 

accurate time-series data for the period prior to 1338 in Iran. Further

more, there is no official report on consumption data, even for recent 

years. 

^ (fj) andq.;.. = Q.j ^ (fj) 

where 

Nj = average family size in bracket j 

fj = percentage frequency of individuals in bracket j 

Yj = total expenditure in bracket j/per family 

y. = total expenditure in bracket j/per individual weighted for the 
individual number in each bracket 

Q^j = consumption expenditure of commodity i in bracket j/per family 

q^j = consumption expenditure of commodity i in bracket j/per individ

ual weighted for the individual number in each bracket 
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The kind of data we are concerned with in this section are per capita 

total expenditure, the per capita consumption of different meats and the 

prices of those meats. The analysis has two parts, of which the first 

deals with demand for lamb and beef in the urban areas and the second with 

demand for red meat (lamb and beef) and white meat (poultry) in the whole 

country. 

The data have been collected from different government reports, and 

adjusted by the author as shown in the following: 

Urban 

The per capita consumption of lamb and beef in the urban areas is 

estimated as follows: 

^Lt ^ ^Lt ^ ^Lt q 7=^ — t = 1338, ..., 1353 
LUI 

^BUt ° * z" " t '1338 1353 

where 

S,•= total amount of lamb slaughtered in official slaughter houses' 2 

(Kg) 
SQ = total amount of beef slaughtered in official slaughter houses 

® (Kg) 
O 
= total amount of lamb illegally slaughtered for urban areas (Kg) 

^See (48 to 52). 

2 There are no slaughter houses in rural areas in Iran, therefore, all 
cattle slaughtered by slaughter houses are included in urban consumption. 

3 
A nonofficial estimate of illegally slaughtered is 20% and 3% of 

legally slaughtered for "Tehran, Esfahan Ostans,, and "other Ostans,, 
respectively. 
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Ig = total amount of beef illegally slaughtered for urban areas (Kg) 

M 
1 2 
- total amount of lamb imported (either frozen or fresh) (Kg) 

Mg = total amount of beef imported (either frozen or fresh) (Kg) 
•5 

Zjj = total population of urban areas 

= per capita consumption of lamb in urban areas (Kg) 

qgu = per capita consumption of beef in urban areas (Kg) 

Because of consistency with the cross-section study, rather than 

using the "Gross National Product" (G.N.P.), the "Total Consumption Ex

penditure" is used. Neither is the G.N.P. reported separately for urban 

and rural areas in regular publications. 

The deflated per capita consumption expenditure in urban areas is 

estimated below: 
Y* 

y J_ 
^Ut ^ut 

where 

total consumption expenditure in urban areas 

Try^= consumer urban retail sale price index (1348 = 100) 

y^j = deflated per capita total expenditure in urban areas 

^See (16 to 31). 
p 

The numbers of live animal imports are not included, since those are 
already included in slaughter house reports. 

-See (10). 

^See (5 to 8 and 10). 

^Bank Markazi, the economics statistics directory. The data were 
collected by direct interview. 
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Lamb and beef price indexes are used, since there are not actual 

prices available. 

The deflated lamb and beef retail sale prices indexes are as 

follows:^ 

P* 
p - JM 
LUt 

p . 
But 

where 

= lamb urban retail sale price index (1348 = 100) 

^BU ~ beef urban retail sale price index (1348 = 100) 

P|_y = lamb urban deflated retail sale price index (1348 = 100) 

Pg^j = beef urban deflated retail sale price index (1348 = 100) 

Country 

2 3 The per capita (red meat and white meat ) consumption in the country 

is estimated as follows: 

q,, = " '-'Rt + jRAt - "RAt , . 1338 ,353 

^ — t = 1338, 1353 

'Bank Markazi, the economic statistics directory. The data were 
collected by direct interview. 

2 Red meat = lamb + beef. 

3 White meat = poultry. 
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where 

total amounts of red meat produced in the country (Kg) 

= total amounts of white meat produced in the country (Kg) 

Mj. = total amounts of red meat imported (either frozen or fresh) (Kg) 

M., = total amounts of white meat imported (either frozen or fresh) 
" (Kg) 

2 = total amounts of live animal red meat imported (Kg) 

M wa = total amounts of live animal white meat imported (Kg) 

^RA ~ total amounts of live animal red. meat exported (Kg) 

^WA ~ total amounts of live animal white meat exported (Kg) 

3 Z = total population of the country 

= per capita consumption of red meat in the country (Kg) 

qy = per capita consumption of white meat in the country (Kg) 

To be consistent with the cross-section study, the "Total Consumption 

Expenditure" is used rather than G.N.P. 

The deflated per capita consumption expenditure in the country is 

estimated below: 

where 

Y*T= total consumption expenditure in the country 

TT^= consumer country wholesale price index (1348 = 100) 

^See (5 to 8 and 10). 

^See (16 to 31). 

^See (10). 

^See (9). 
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y = deflated per capita consumption expenditure in the country 

The red meat and white meat price indexes are used, since there are 

no actual prices available. 

The deflated red meat and white meat wholesale price indexes are as 

follows: 

' . . • Î  

p - % 
Mt -

where 

red meat country wholesale price index (1348 =100) 

PJJ = white meat country wholesale price index (1348 = 100) 

P|^ = red meat country deflated wholesale price index (1348 = 100) 

= white meat country deflated wholesale price index (1348 = 100) 

hee (9). 
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CHAPTER V. FUNCTIONAL FORM OF DEMAND 

In this chapter, the functional form of demand economically and 

statistically the most appropriate in this study is investigated. Three 

different demand functions, namely linear, semi-log and double-log, are 

studied and compared in this chapter. 

In order to utilize either cross-sectional or time-series analysis 

to estimate desired demand equations, functional form needs to be identi

fied, as its regression coefficients are estimated and checked for sig

nificance and reliability. 

Regarding the statistical requirements, one initially desires: 

1. A high coefficient of multiple correlation 

2. Reliable regression coefficients 

3. A random error term (i.e., not serially correlated) 

Furthermore, with regard to the economic theory, it is essential that 

the relation be economically defined; namely, the sign and size of coeffi

cients must be consistent with those expected from the theory of consumer 

behavior. Since the sizes of different elasticities are very dependent on 

the functional form of demand, special treatment must be given to the 

choice of the appropriate function. 

In cross-section and time-series analysis the following demand 

equations are investigated: 

Cross-section: 

= a,; + 6̂ -y + 

q̂  = â . + 6̂ -Lny + U .̂ 

Lnq^ = a^. + g^Lny + 

(5.1) 

(5.2) 

(5.3) 



www.manaraa.com

42 

where 

q. = n X 1 - vector of expenditure on commodity i by n groups each in 
separate expenditure brackets 

y = n X 1 - vector of total expenditure by n groups each in separate 
expenditure average brackets 

a^. = unknown constant coefficient for commodity i 

= unknown total expenditure coefficient for commodity i 

Time-series: 

q- = t X 1 - vector of per capita consumption of commodity i over t 
years 

y = t X 1 - vector of per capita expenditure over t years 

= t X 1 - vector of price index for coimodity i over t years 

a^. = unknown constant coefficient for commodity i 

3^- = unknown total expenditure coefficient for commodity i 

= unknown price coefficient for commodity i 

The symbol "Ln" stands for natural logarithm. 

The linear form (5.1 & 5.4) assumes that the elasticities tend 

toward unity as explanatory variables increase indefinitely. The semi-

logarithm form (5.2 & 5.5) allows no consumption below an initial level 

of income; it has an income elasticity varying inversely with the level of 

consumption. The double logarithm form (5.3 & 5.6) is a unique function 

in that the regression coefficients are also elasticities. It assumes a 

constant elasticity over the whole range of income and prices. 

Ai = + B^.y + 

q^ = a^- + GjLny + Y^LnP^ + 

Lnq. = a^. + 6-Lny + Y^-LnP^. + 

(5.4) 

(5.5) 

(5.6) 

where 
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The simple least square regressions were applied: 1) to equations 

5.1, 5.2 and 5.3 for lamb, beef, poultry and fish of the 1351 urban cross-

section data; 2) to equations 5.4, 5.5 and 5.6 for lamb and beef of the 

1338-1353 urban time-series data. The equations yielded the following 

coefficients: 

Cross-section: 

qj_ = 11.43 + 0.07 Y = 0.85 (5.7) 
(33.25) (0.01) 

q^ = -457.84 + 192.97 LnY = 0.84 (5.8) 
(135.431) (42.31) 

Lnq, = -1.19 + 1.02 LnY = 0.96 (5.9) 
'L 

qg = 2.97 +0.01 Y Rf = 0.70 (5.10) 

(0.33) (0.1) 

2.97 + 0.01 ' 
(4.83) (0.002) 

qg = -36.66 + 16.39 LnY R^ = 0.67 (5.11) 
(19.33) (6.04) 

Lnq- = -1.54 + 0.82 LnY R^ = 0.87 (5.12) 
(0.50) (0.15) 

qp = -3.24 + 0.01 Y R^ = 0.74 (5.13) 
(5.63) (0.002) 

qp =-55.11 + 21.58 LnY R^ = 0.70 (5.14) 
^ (23.17) (7.24) 

Lnqp = -8.15 + 2.73 LnY R^ = 0.97 (5.15) 
^ (0.67) (0.21) 

qp = -0.36 + 0.004 Y Rf = 0.94 (5.16) 
^ (0.93) (0.41) 

qr = -22.73 + 9.26 LnY Rf = 0.90 (5.17) 
(4.67) (1.46) 

Lnqp = -4.60 + 1.63 LnY R^ = 0.96 (5.18) 
(0.48) (0.15) 
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Time-series: 

q, = 17.06 + 0.0002 Y - 0.11 P, = 0.75 (5.19) 
(1 .26) (0.00006) (0.03) 

q, = -3.04 + 6.17 LnY - 10.41 LnP, = 0.80 (5.20) 
^ (6.10) (1.43) (2.16) L 

Lnq, = 1.21 + 0.51 LnY - 0.86 LnP, R^ = 0.81 (5.21) 
*- (0.49) (0.11) (0.17) 

q„ = 5.80 + 0.0002 Y - 0.05 P. R^ = 0.75 (5.22) 
^ (0.35) (0.00005) (0.02) ^ 

q. = -16.01 f 3.54 LnY - 3.11 LnP. R^ = 0.68 (5.23) 
^ (6.73) (1.20) (1 .29) 

Lnq. = -1.93 + 0.60 LnY - 0.54 LnP. R^ = 0.67 (5.24) 
^ (1.15) (0.21) (0.22) G 

where 

q|^ = per capita expenditure of lamb (cross-section) 

= per capita consumption of lamb (time-series) 

qg = per capita expenditure of beef (cross-section) 

= per capita consumption of beef (time-series) 

qp = per capita expenditure of poultry (cross-section) 

Qp = per capita expenditure of fish (cross-section) 

P^ = price of lamb (time-series; 

Pg = price of beef (time-series) 

Y = per capita total expenditure (cross-section and time-series) 

R^ = multiple correlation 

The parentheses indicate standard error. 

Regressions similar to the above were also calculated for rural data. 

Each demand equation was first tested for logic and then for statistical 

significance. 
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The estimated parameters for each equation were subjected to t-test^ 

to determine if they were significantly different from zero. Also, the 

scatter diagrams in Figures 5.1-5.6 show the relations of 1) lambs, beef, 

2 
poultry and fish to expenditure ;and2) lamb and beef with their prices 

for the above tested equations. 

After due consideration of the theoretical implications of each 

model, the above statistical results and figures, the double logarith-

matic form was chosen as the one most suitable for this study. The next 

chapter will therefore present the demand equations for lamb, beef, 

poultry and fish as estimated by fitting the double log function to all 

the available cross-section and time-series data. 

In all cases in demand theory, we have a priori information about 
the sign of coefficients; therefore, the one-tailed t-test was used 
throughout the next chapter. 

^Figures 5.2 and 5.4 show the per capita expenditure of beef and fish 
in the last total expenditure group is by far higher than the other 
groups. This is so because: 

1. The quality of beef (fish) consumption in the last group of 
total expenditures is much higher than in the others. As a rule 
the beef consumption in last group is of "fat" whereas grass-fed 
cattle are consumed in the other groups. 

2. The service attained from certain amounts of beef (fish) con
sumption is much higher in the last group of total expenditure 
than in the other groups. 

It is important to include the observations in the last group uf total 
expenditure, since the total consumption of meat by this group is con
siderable, compared to the other groups. 

3 
Especially the multiple correlation which, with the exception of the 

last equation, is always larger in double log form. 
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Figure 5.3.  Scatter diagram for poultry (1351, urban) 
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Figure 5.5.  Scatter diagram for lamb (1338-1353, urban) 
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CHAPTER VI. PRESENT STRUCTURE OF DEMAND 

The chief purpose of this chapter is to develop and utilize different 

models for cross-section and time-series data as well as combine them 

(i.e., pooled cross-section, time-series). The chapter is divided into 

three sections with each section containing the development of the model 

and presenting the numerical results. 

Cross-Section Analysis 

Model 

The consumption expenditure is regressed on total expenditure and 

family size for both urban and rural data of the year 1351. 

Lnq^. = a^. + g-LnY + y^LnN + U- (6.1) 

where 

q- = per capita consumption expenditure of commodity i 

Y = total per capita expenditure 

N = family size 

U^. = error term 

The coefficients yielded are tested for economic logic and statisti

cal significance. Both urban and rural coefficients of "LnN" for differ

ent kinds of meat are either in the wrong sign^ or not significant. 

Therefore variable N (family size) is excluded from the model. 

Analysis of covariance In order to combine the information of five 

years (1347-1351) of cross-section data, dummy variables are introduced into 

^The signs of the family coefficients were expected to be negative, 
since it shows economies of scale. 
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the model (43). There are many advantages in using dummy variables in 

economic analysis, especially when it is believed that the periods are not 

homogeneous in the single analysis. In such cases we cannot set up a 

continuous scale for the variable. We must assign some levels to these 

variables in order to take account of the fact that the various variables 

may have separate deterministic effects on the response. 

It has been useful to use dummy variables in the yearly observations, 

requiring some adjustment for a possible period effect. It has been 

common to use the zero-one variables-simple covariance model to represent 

dichotomous variables indirectly observable. Dummy variables can be used 

also to allow the change in slopes. However, the technique of using 

dummy variables will help to increase the degrees of freedom we have and 

give an estimation of the coefficient estimates for each year exactly equal 

to the coefficient estimates obtained from separate functions for each 

year. 

The framework developed to test the presence of yearly changes in the 

demand^ for individual meats consists of three basic models: 

1. Specifies no yearly shifts in either the slope or level of the 
demand curve. 

2. Specifies no change in the slope but allows change in the level 
of the demand curve. 

3. Allows both the slope and the level of the demand curve to change 
by yearsc 

The structural form of three models follow. 

^Through this section and that of the cross-section economic analysis 
of Chapter VII, the relation between per capita meat expenditure and per 
capita total expenditure "q = f(Y)" is called the demand function (equa
tion). This is comparable to the Engle curve which is the relation be
tween quantity of consumption and income. 
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Lnq. = + fi^-LnY + Model I (6.2) 

Lnq. = a^. + B^LnY +oi^-iDi + + U-j (6.3) 

Model II 

Lnq^. = a^. + B^LnY + y^^Di + y/^Da + Y^-gDs + yi^D4+ Ô^.^DiLnY + 

a^zDzLnY + ô-gDsLnY + 6^.^DanY + U. Model III (6.4) 

where D's are dummy variables and D^. = 1 for year i and D. = 0 for other 

years. 

The intercepts and slopes of each year are found below: 

Year Intercept Slope 

1347 a + Ytt g + 64 
1348 a + Ya B + 63 
1349 a + Yz B + 5% 
1 350 a + Yi B + 5i 
1351 a + B + 

The F tests are used to investigate whether any difference among 

these models exists. The null hypothesis and F ratio would be as follows: 

Ho: 1. Model II is not an improvement of Model I. 

2. Model III is not an improvement of Model II. 

pHi-nz. (^^reduced model ~ ^^full model 

^Sfull model 

where 

nj = degrees of freedom of reduced irjdel 

nz = degrees of freedom of full model 

SS = sum of square residual 

MS = mean square residual 
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Numerical structure of demand 

Lamb (urban) The results of three models investigated follow: 

Lnq, ,, = -2.62 + 1.00 Ln Y,, Rf = 0.95 (6.5) 
(0.40) (0.05) " 

Lnq,,, = -2.48 + 0.99 LnY,, - 0.11 Di + 0.02 0% + 0.08 Da + 0.03 
(0.43) (0.06) ^ (0.14) (0.17) (0.17) (0.17) 

= 0.95 (6.6) 

Lnq,,, = -2.74 + 1.02 LnY,, - 0.70 Di + 1.06 0% + 0.90 D3 + 1.68 D4 
(0.80)(0.11) " (1.12) (1.32) (1.73) (1.61 ) 

+ 0.08 DiLnY,, - 0.13 DgLnY,, - 0.11 DgLnY,, - 0.21 D^LnY 
(0.15) ^ (0.17) ^ (0.22) " (0.21) 

R2 = 0.96 (6.7) 

where 

"^LU ~ capita lamb expenditure in urban areas 

Yy = per capita total expenditure in urban areas 

Table 6.1. Intercepts and slopes of demand for lamb in urban areas 
(1347-1351 ) 

Year Intercept Slope 

1347 -1.06 0.81 

1348 -1.84 0.91 

1349 -1.68 0.89 

1350 -3.44 1.1 

1351 -2.74 1.02 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

r-u _ (3.777 - 3.6203)/4 _ . 
F34 - 10648 " 0-3/ 
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We fail to reject the null hypothesis, since table value of F34 = 2.65J 

Ho: Model III is not an improvement of Model II. 

F 5 ^ , i 3 , 6 2 W z _ 3 p 5 ] Z i ^ 0 . 7 5  

We fail to reject the null hypothesis since table value of F30 = 2.69. 

Therefore, it can be concluded that there is no significant difference be

tween intercepts and slopes of different years, and Model I is thus proposed. 

The income regression coefficient of Model I (1.00) is highly sig

nificant. 

Lamb (rural) The three models were investigated, and the results 

are as follow: 

Lnq, D = -4.17 + 1.19 LnY. = 0.95 (6.8) 
(0.44) (0.06) * 

Lnq,0 = -4.36 + 1.22 LnYp + 0.08 Di + 0.01 0% + 0.05 D3 - 0.18 d„ 
(0.46) (0.07) (1.00) (0.12) (0.12) (0.12) 

= 0.96 (6.9) 

Lnq,n = -4.38 + 1.22 LnYp + 0.06 Di - 0.97 0% + 0.90 D3 - 0.27 D4 
(0.71) (0.10) ^ (1.16) (0.55) (1.37) (1.61) 

+ .003 DiLnYp + 0.14 DgLnYp - 0.12 DsLnYj, + 0.01 D^LnY-
(0.17) (0.08) ^ (0.19) (0.22) 

R2 = 0.96 (6.10) 

where 

qiR = per capita lamb expenditure in rural areas 

Yp = per capita total expenditure in rural areas 

^Through this section 5% is used as the level of significance. 
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Table 6.2. Intercepts and slopes of demand for lamb in rural areas 
(1347-1351) 

Year Intercepts Slopes 

1347 -4.65 1.23 

1348 -3.48 1.10 

1349 -5.35 1.36 

1350 -4.32 1.25 

1351 -4.38 1.22 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

= 1.22 

We fail to reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

F^o = 0.97 

We fail to reject the null hypothesis. 

Therefore, it can be concluded that there is no significant differ

ence between intercepts and slopes of different years. Model I is pro

posed. 

The income regression coefficient of Model I (1.19) is highly 

significant. 

Beef (urban) Following are the results of the three models in

vestigated. 
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Lnqo,, = -2.84 + 0.72 LnY,, = 0.77 
(0.75) (0.10; U 

(6.11) 

Lnqo,, = -2.67 + 0.70 LnY,, - 0.14 Di - 0.09 0% + 0.05 D3 + 
(0.81) (0.11) " (0.26) (0.32) (0.31) 

0.22 D4 
(0.32) 

R2 = 0.78 (6.12) 

Lnq dm = -3.54 + 0.82 LnY,, + 2.29 Di - 2.21 D2 + 1.51 D3 
(1.44) (0.19) ^ (2.01) (2.38) (3.12) 

+ 3.86 D4 
(2:90) 

-0.33 DiLnY,, + 0.26 DgLnY,, - 0.19 DaLnY,, - 0.47 
(0.27) " (0.31) ^ (0.40) ^ (0.37) 

DtLnYy 

R2 = 0.82 
where 

(6.13) 

qgy = per capita beef expenditure in urban areas 

Y^ = per capita total expenditure in urban areas 

Table 6.3, Intercepts and slopes of demand for beef in urban areas 
(1347-1351) 

Year Intercept Slope 

1347 +0.32 0.35 

1348 -2.03 0.63 

1349 -5.75 1.08 

1350 -1.25 0.49 

1351 -3.54 0.82 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

= 0.38 

We fail to reject the null hypothesis.-

Ho: Model III is not an improvement of Model II. 

F^o = 1.35 

We fail to reject the null hypothesis. 
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Thus, the conclusion is that there is no significant difference be

tween intercepts and slopes of different years and the proposal is for 

Model I. 

The income regression coefficient of Model I (0.72) is highly 

significant. 

Beef (rural ) The three models were investigated and the results 

are as follows: 

LnqjjD = -6.75 + 1.28 LnYp = 0.79 (6.14) 
(1.13) (0.16) * 

Lnqnn = -7.36 + 1.40 LnY. - 0.20 Di - 0.77 0% - 0.47 D3 - 0.05 Da 
(1.15) (0.17) (0.25) (0.31) (0.31) (0.31) 

= 0.83 (6.15) 

Lnqpp = -7.08 + 1.36 LnY. + 0.32 Di - 2.67 Dg - 2.59 D3 + 1.42 
(1.79) (0.26) ^ (2.93) (1.40) (3.45) (4.07) 

-0.08 DiLnY + 0.28 D^LnY + 0.29 DjlnY. - 0.20 D^LnY. 
(0.43) (0.20) ^ (0.48) (0.56) ^ 

R2 = 0.85 (6.16) 

where 

= per capita beef expenditure in rural areas 

Yp = per capita total expenditure in rural areas 

Table 6.4. Intercepts and slopes of demand for beef in rural areas 
(1347-1351) 

Year Intercept Slope 

1347 -5.66 1.16 

1348 -9.67 1.07 

1349 -9.75 1.64 

1350 -6.76 1.28 

1351 -7.08 1.36 
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Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

= 1.96 

We fail to reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

F^o = 0.67 

We fail to reject the null hypothesis. 

Therefore, it can be concluded that there is no significant differ

ence between intercepts and slopes of different years and Model I is 

proposed. 

The income regression coefficient of Model I (1.28) is highly 

significant. 

Poultry (urban) The three models were investigated, with the 

following results: 

Inq-,, = -23.91 + 3.28 LnY,, = 0.81 (6.17) 
(2.91) (0.38) U 

Lnqo,, = -26.03 + 3.72 LnY,, - 0.12 Di - 2.75 Dg - 2.59 D3 - 2.72 Dz, 
(2.65) (0.35) ^ (0.85) (1.04) (1.03) (1.04) 

= 0.88 (6.18) 

Lnq.,, = -18.78 + 2.73 LnY,, + 2.84 Di - 18.01 0% - 34.22 D3 - 26.55 
(3.32) (0.45) ^ (4.65) (5.50) (7.21) (6.69) 

-0.41 DiLnY,, + 2.00 DgLnY,, + 4.09 DsLnY,, + 3.08 D LnY,, 
(0.63) " (0.71) ^ (0.93) ^ (0.86) ^ 

R2 = 0.95 (6.19) 

where 

qpu = per capita poultry expenditure in urban areas 

Yjj = per capita total expenditure in urban areas 
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Table 6,5. Intercepts and slopes of demand for poultry in urban areas 
(1347-1351) 

Year Intercept Slope 

1347 -45.33 5.81 

1348 -53.00 6.82 

1349 -36.79 4.73 

1350 -15.94 2.32 

1351 -18.78 2.73 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

= 3.85 

We reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

F% = 10.258 

We reject the null hypothesis. 

In this case, it is concluded that there is significant difference 

between intercepts and slopes of different years. 

Since the cross-section data of the two last years, 1350 and 1351, 

seems to be more accurate and both the sample size and number of different 

income brackets are much larger, there was further investigation into 

significant difference between the intercepts and slopes of these two 

years. 
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The results of three new models which only combine 1350 and 1351 

family budget data follows: 

= 0.95 (6 .20 )  

Lnqn,, = -17.27 + 2.52 LnY,, - 0.13 D 
(0.20) " (0.37) 

R2 = 0.95 (6 .21)  

Lnqp,, = -18.78 + 2.73 LnY,, + 2.84 0% - 0.41 DiLnY,, 
^ (2.08) (0.28) ^ (2.91) (0.40) " 

R2= 0.95 

( 6 . 2 2 )  

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

Fis = 0.132 

We fail to reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

Fie = 1.32 

We fail to reject the null hypothesis. 

There is, therefore, no significant difference between intercepts and 

slopes of these two years (i.e., 1350 and 1351). 

The income regression coefficient of Model I (2.52) is highly 

significant. 

^The structural forms of three new models are: 

Lnq. = a. + 3,-LnY + U- Model I 

Lnq. = a. + 6.LnY + y,-D  +  U - Model II 

Lnq^. = + B^LnY + y^-D + ô^.D LnY + 

where D's are dummy variables. 

Model III 
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Poultry (rural) The three models were investigated, with the 

results shown below: 

Lnq-D = -4.83 + 0.98 LnY_ = 0.25 (6.23) 
(4.32) (0.61) K 

Lnqnn = -3.23 + 0.77 LnY. - 0.94 Di + 0.10 0% + 0.21 D3 + 0.26 D4 
(4.77) (0.70) ^ (1.02) (1.28) (1.26) (1.27) 

R2 = 0.32 (6.24) 

Lnqno = 0.35 + 0.24 LnY- - 13.64 Di - 4.45 Dz - 0.16 D3 + 3.63 D4 
(7.48) (1.10) (12.24) (5.84) (14.44) (17.03) 

+ 1.86 DiLnYp + 0.71 DzLnY. + 0.09 DsLnYn - 0.42 DkLnY. 
(1.79) (0.85) (2.02) ^ (2.36) 

= 0.40 (6.25) 

where 

qpi^ = per capita poultry expenditure in rural areas 

Yj^ = per capita total expenditure in rural areas 

Table 6.6. Intercepts and slopes of demand for poultry in rural areas 
(1347-1351) 

Year Intercept Slope 

1347 +3.98 -0.18 

1348 +0.19 +0.33 

1349 -4.10 +0.95 

1350 -13.29 +2.10 

1351 +0.35 +0.24 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

FU = 0.38 
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We fail to reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

F^o = 0.49 

We fail to reject the null hypothesis. 

Therefore, we conclude that there is no significant difference be

tween intercepts and slopes of different years. 

The income regression coefficient of Model I (0.98) is significant. 

Fish (urban) The three models were investigated and the results 

are as follow: 

Lnqp,, = -8.09 + 1 .30 LnY„ = 0.94 (6.26) 
(0.58) (0.08) " 

Lnqp,, = -8.47 + 1.34 LnY,, + 0.37 Di - 0.67 Da - 0.28 D3 - 0.49 
(0.58) (0.08) ^ (0.19) (0.23) (0.23) (0.23) 

= 0.95 (6.27) 

Lnqci, = -10.65 + 1.64 LnY„ + 4.51 Di + 2.11 0% + 0.53 D3 + 3.89 
(0.96) (0.13) ^ (1.34) (1.59) (2.08) (1.93) 

- 0.57 DiLnV,. - 0.30 DzLnY,, - 0.09 DaLnY,, - 0.52 Di»LnY,, 
(0.18) ^ (0.20) ^ (0.27) ^ (0.25) ^ 

= 0.96 (6.28) 

where 

Qpy = per capita fish expenditure in urban areas 

Yy = per capita total expenditure in urban areas 
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Table 6.7. Intercepts and slopes of demand for fish in urban areas 
(1347-1351) 

Year Intercept Slope 

1347 -6.76 1.12 

1348 -10.12 1.56 

1349 -8.54 1.34 

1350 -6.14 1.07 

1351 -10.65 1.64 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

F% = 1.63 

We fail to reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

F^o = 2.88 

We reject the null hypothesis. 

Therefore, it is concluded that there is no significant difference 

between intercepts of different years. However, there is significant 

difference between slopes of these years. 

Further investigation of any significant difference between slopes of 

1350 and 1351 demand equations was also carried out. Therefore, Models II 

and III were studied to combine the data observations of these two years. 

The results of two new models are as follows: 
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Lnqp,, = -8.55 + 1.35 LnY.. + 0.37 Di = 0.94 (6.29) 
(0.83) (0.11) ^ (0.21) 

Lnqp,, = -10.65 + 1.64 LnY,, + 4.51 0% - 0.57 DiLnY,, (6.30) 
(0.98) (0.13) " (1.38) (0.19) " 

= 0.96 

Test of hypothesis: 

Ho: Model III is not an improvement of Model II. 

Fie = 9.14 

We reject the null hypothesis. 

Therefore, we conclude there exists significant difference between 

slopes of these two years. 

Fish (rural) The results of the three models investigated follow: 

Lnqpp = - 7.26 + 1.23 LnY. = 0.77 (6.31) 
(1.18) (0.17) K 

LnqpD = -8.38 + 1.43 LnY. + 0.01 Dj - 0.65 0% - 0.78 D3 - 0.30 D4 
(1.17) (0.17) (0.25) (0.31) (0.31) (0.31) 

R^ = 0.83 (6.32) 

Lnqpp = -7.88 + 1.36 LnY. + 0.93 Di - 1.45 0% - 6.16 D3 + 2.17 
(1 .77) (0.26) ^ (2.89) (1.38) (3.41) (4.03) 

- 0.13 D LnY- + 0.12 D LnY. + 0.75 D LnY» - 0.33 D LnY 
(0.42) ^ (0.20) ^ (0.48) ^ (0.56) ^ 

R2 = 0.85 (6.33) 

where 

qpi^ = per capita fish expenditure in rural areas 

Yp = per capita total expenditure in rural areas 
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Table 6.8. Intercepts and slopes of demand for fish in rural areas 
(1347-1351) 

Year Intercept Slope 

1347 -5.71 1.03 

1348 -14.04 2.11 

1349 -9.33 1.48 

1350 -6.85 1.23 

1351 -7.88 1.36 

Test of hypothesis: 

Ho: Model II is not an improvement of Model I. 

= 2.56 

We fail to reject the null hypothesis. 

Ho: Model III is not an improvement of Model II. 

F^o = 1.07 

We fail to reject the null hypothesis. 

The conclusion is, therefore, that no significant difference exists 

between intercepts and slopes of different years and Model I should be 

proposed. 

The income regression coefficient of Model I (1.23) is highly 

significant. 
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Time-Series Analysis 

Model 

Endogenous and exogenous variables In Chapter II demand equations 

were derived, in which quantity is a dependent (endogenous) variable and 

income and prices are independent (exogenous) variables. 

q^j = f(Y^,Pi, ...» P^,U^.) t=l, n i=l, ..., K (6.34) 

In fact, most economic demand theory could be explained by the above 

structural equation. However, considering the case of a nondurable agri

cultural commodity at harvesting time in a closed economy (32), the demand 

structural equation for such a commodity could very well be defined as: 

''ti ~ •••>^1^» U^.) t=l, ..., n i=l, ..., K (6.35) 

which shows quantities as exogenous or explanatory variables and prices 

as endogenous or dependent variables. 

As far as income and own price elasticities are concerned, mathe

matically, there is no difference between these two structural equations, 

and one is the reverse of the other. But in statistical application, 

there is a difference between these two, since the error term exists. 

The criteria on which structural equations should be chosen depend 

on the assumptions and nature of the model. 

Based on the following six reasons, the first form, showing quantity 

as a dependent variable, is selected for this study. 

1. Iranian meat market is influenced by the international meat 

market. This is especially true since meat imports have been 

increasing over the past five years. 
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2. The government has indirect control of the amount of meat im

ports, and there is no predetermined plan. That is, the de

cisions regarding meat imports are made within each year. 

3. There had been no direct price control for the period under 

study, but since meat is a main item in the consumer basket, the 

government has been very sensitive to the fluctuations of the 

price of meat in Iran. Frequently, the price of meat has been 

controlled by indirect government policies. Consumer subsidizing 

of the price of meat has been practiced occasionally. Namely, 

the government buys meat at a higher price from the producer and 

sells at a lower price to the consumer. 

4. Contrary to some agricultural crops, the meat supply is storable, 

in the form of live animals. 

5. Since in this study we are very concerned with elasticities, be

cause of the presence of stochastic terms, it is preferable to 

estimate the elasticities of demand from the equation with 

quantity as the dependent variable. 

6. Both models were tried. Based on statistical aspects (multiple 

correlation and level of significance) and economic logic (sign 

and size of elasticities) the model with quantity as the de

pendent variable has a much better fit compared to the model with 

structural form of price as a dependent variable. 

Single equation approach The structural equation of single 

approach follows: 

Lnq^i = ot. + 6^-LnY^ + y^-LnP^^. + GjLnP^j + t=l, ..., n (6.36) 
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The method of Least Square was applied. All the assumptions of 

multiple regression were tested and justified (e.g., whenever necessary, 

the equation was adjusted for autocorrelation problem). 

The regression coefficients were tested both for economic logic 

(e.g., one expects the sign of own price elasticity to be negative) and 

statistical significance.^ 

2 Simultaneous equations approach The structural equations of 

simultaneous approach follow: 

Lnq^i = a. + g.LnY^ + + S^Lnq^j + U- t=l, ..., n (6.37) 

Lnq^j = Oj + BjLnY^ + YjlnP^^ + 6jLnq^. + U^. t=l, ..., n (6.38) 

The system is just identified if the number of endogenous variables 

in each equation minus one equals the number of exogenous variables in the 

system but not included in that equation. 

In this study, the systems are both simply identified because each 

equation has two endogenous variables (q. and q..) and there are three 

exogenous variables (Y. and P^) in each system of which only two appear 

in each equation. 

Two State Least Squares (2SLS) If the system is just identified, 

it could be solved using 2SLS. In stage one, each endogenous variable is 

'Through this section and the next 10% is used as the level of 
significance. 

2 The rationale for applying the simultaneous method rather than the 
single approach is the latter one violates the assumption of one endoge
nous variable in each equation. However, prices are taken as predeter
mined variables, so there is no problem of simultaneous interaction be
tween quantities and prices. 
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regressed on all exogenous variables, and the estimated results are placed 

as explanatory variables. In stage two, the Least Square method is 

applied to the result of stage one. The yielded coefficients are the re

sults of 2SLS. 

Specification The specification relies heavily on received 

economic theory and on any special knowledge or insight that the investi

gator may have of the system. This a priori knowledge will determine the 

nature of the B and A matrixes.^ For example, playing any direct role in 

a specific equation will imply that certain elements in the rows of B and 

A corresponding to that equation are zero. One may also have a priori 

knowledge which places restrictions on one element or combinations of 

elements in the B and A matrixes, for example, certain elasticities are 

known (e.g., in this study, the income elasticities are known from cross-

section analysis). 

Identification The identification of simultaneous equations is 

perhaps the most difficult step in solving a simultaneous system. A 

simultaneous model is solvable if the system is over-identified or just 

identified. 

This structural form could be as the following reduced form. 

Lnq^^ = a. + S^LnY^ + y^LnP^^ + g^LnP^j + t=l, ..., n (6.39) 

Lnq^.. = a. + guLnY^ + y.-LnP^.. + ôiLnP^^ + . t=l, ..., n (6.40) 
Cj J J ^ J L J I I» I LJ 

where 

Vor B and A matrixes see the following sections. 
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q. and q^ are endogenous variables and all other variables are 

exogenous. 

More compactly the model could be written as 

BY = AX + V (6.41) 

where 

B = the coefficient matrix of endogenous variables 

Y = the vector of endogenous variables 

A = the coefficient matrix of exogenous variables 

X = the vector of exogenous variables 

V = the vector of error terms 

Structure of demand (single equation approach) The following 

seven equations have been tried for urban lamb, urban beef, country red 

meat and country white meat analysis. 

Lnq^. = a. + G-LnY^ + t=l, ..., n (6.42) 

Lnq^i = a- + y^LnP^^ + t=l, ..., n (6.43) 

Lnq.. = a. + d.LnPL; + U^,. t=l n (6.44) 
Hi I 1 uj I» I 

Lnq^^ = a^. + g.LnY^ + y^LnP^^ + t=l, ..., n (6.45) 

Lnq^^ = + 3^LnY^ + dULnP^j + t=l, ..., n (6.46) 

Lnq^. = + y.LnP^^ + d^LnP^j + t=l, ..., n (6.47) 

Lnq^. = a^. + B^LnY^ + y^LnP^^ + o^LnP^j + u^. t=l, ..., n (6.48) 

where 

i and j stand for lamb and beef, respectively; further, Y stands for 

urban per capita expenditure in urban lamb analysis. 

i and j stand for beef and lamb, respectively, with Y standing for 
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urban per capita expenditure in urban beef analysis. 

i and j stand for red meat and white meat, respectively, with Y 

standing for country per capita expenditure in country red meat 

analysis. 

i and j stand for white meat and red meat, respectively. Y stands 

for country per capita expenditure in country white meat analysis. 

Structure of demand (simultaneous equation approach) The method 

of 2 SLS is applied to both urban and country data. 

Numerical structure of demand 

Tables 5.9-6.16 show the numerical results of the single equation 

approach. Tables 6.17 and 6.18 show the numerical results of the simul

taneous equation approach. 

where: column 

DV = dependent variable 

a = coefficients of intercepts 

6 = coefficients of per capita total expenditure 

y = coefficients of the price of commodity itself 

Ô = coefficients of the price of competing commodity 

6' = coefficients of the quantity of competing commodity 

d* = coefficients of Durbin-Watson "d" statistics (simple model) 

d = coefficients of Durbin-Watson "d" statistics (adjusted model for 

autocorrelation) 

R*2 = coefficients of multiple correlation (simple model) 

SS = is starred when all coefficients of the model are statistically 

significant. 

Figures in parentheses indicate standard errors of coefficients. 
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Table 5.9. Estimated coefficients of different demand models for lamb in 
urban areas 

DV a 3 T 6  d* r2* SS 

Lnq^ 2.51 
(0.94) 

-0.002 
(0.09) 

0.58 0.01 

Lnq^ 3.75 
(0.75) 

-0.28 
(0.15) 

0.72 0.41 * 

Lnq^ 2.99 
(0.44) 

-0.11 
(0.10) 

0.53 0.29 * 

Lnq^ 2.73 
(0.57) 

0.37 
(0.12) 

-0.87 
(0.23) 

1.30 0.73 * 

Lnq|_ -0.14 
(1.00) 

0.55 
(0.17) 

-0.59 
(0.19) 

1.05 0.71 

Lnq^ 6.40 
(1.33) 

-1.55 
(0.81) 

0.81 
(0.35) 

1.33 0.53 * 

Lnq|_ 1.94 
(2.82) 

0.43 
(0.24) 

-0.55 
(0.82) 

-0.19 
(0.55) 

1.24 0.73 

Table 5.10. Estimated coefficients of different demand models for 
urban areas (adjusted for autocorrelation) 

lamb in 

DV a 6 Y 6 d SS 

Lnq, 2.52 
(1.30) 

-0, 
(0. 

002 
13) 

1.35 

Lnq^ 3.40 
(0.88) 

-0.20 
(0.19) 

1.42 • 

Lnq^ 2.99 
(0.58) 

-0.11 
(0.13) 

1.39 • 

Lnq^ 2.55 
(0.91) 

0.30 
(0.15) 

-0.68 
(0.29) 

1.55 • 

Lnq^ 0.30 
(1.41) 

0.47 
(0.23) 

-0.57 
(0.25) 

1.54 

Lnq^ 4.78 
(1.48) 

-0.93 
(0.74) 

0.43 
(0.45) 

1.46 * 

Lnq^ -0.14 
(2.88) 

0.50 
(0.28) 

0.14 
(0.86) 

-0.59 
(0.71) 

1.57 
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lable 6.11. Estimated coefficients of different 
urban areas 

demand models for beef in 

DV a 6 T 6 d* R*2 SS 

Lnqg 0.03 
(0.97) 

0.17 
(0.96) 

0.98 0.43 

Lnqg 1.34 
(0.93) 

0.92 
(0.21) 

0.82 0.12 * 

Lnqg 1.37 
(0.52) 

0.87 
(0.12) 

0.84 0.20 * 

Lnqg 0.18 
(0.89) 

0.42 
(0.16) 

-0.58 
(0.30) 

1.24 0.60 

Lnqg -2. 
(1. 

08 
22) 

0.62 
(0.21) 

-0.55 
(0.23) 

1.38 0.66 * 

Lnqg 3. 
(1. 

47 
,84) 

0.66 
(0.49) 

-1.02 
(0.86) 

0.97 0.36 * 

Lnqg -5.00 
(3.42) 

0.81 
(0.30) 

-1.25 
(0.80) 

0.90 
(0.99) 

1.52 0.68 * 

Table 6.12. Estimated coefficients of different demand models for 
urban areas (adjusted for autocorrelation) 

beef in 

DV a Y 6 d SS 

Lnqg 0.11 
(1.33) 

0.16 
(0.13) 

1.57 

Lnqg 1.28 
(1.14) 

0.11 
(0.25) 

1.51 

Lnqg 1.38 
(0.69) 

0.87 
(0.15) 

1.51 * 

Lnqg -0.01 
(1.24) 

J.36 
(0.22) 

-0.41 
(0.39) 

Lnqg -1.70 
(1.67) 

0.54 
(0.27) 

-0.43 
(0.30) 

1.84 * 

Lnqg 2.21 
(2.02) 

0.37 
(0.65) 

-0.46 
(1.04) 

1.53 

Lnqg -3.45 
(3.77) 

0.65 
(0.36) 

-0.88 
(0.92) 

0.57 
(1.11) 

1.91 
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Table 6.13. Estimated coefficients of different demand models for red 
meat in entire country 

DV a B Y 6 d* R*^ SS 

LNq^ -1.59 
(0.60) 

0.40 
(0.06) 

0.65 0.87 * 

Lnq^ 0.64 
(1.60) 

0.40 
(0.36) 

0.18 0.29 * 

LnqR -3.59 
(4.43) 

1.33 
(0.98) 

0.26 0.34 * 

LnqR -0.47 
(0.74) 

0.48 
(0.06) 

-0.43 
(0.20) 

1.20 0.91 

LnqR -2.65 
(2.38) 

0.39 
(0.07) 

0.26 
(0.55) 

0.62 0.87 

LnqR -3.07 
(4.73) 

0.19 
(0.44) 

1.03 
(1.23) 

0.24 0.36 

LnqR -4.20 
(1.88) 

0.48 
(0.06) 

-0.64 
(0.20) 

1.03 
(0.49) 

1.70 0.93 * 

Table 6.14. Estimated coefficients of different demand models for 
meat in entire country (adjusted for autocorrelation) 

red 

DV a B Y 5 d SS 

Lnq. -0.51 
(0.87) 

0.29 
(0.09) 

1.33 

Lnq^ 0.86 
(0.94) 

0.15 
(0.21) 

1.10 * 

LnqR 1.08 
(1.76) 

0.31 
(0.39) 

1.10 

Lnq^ -0.62 
(0.90) 

0.37 
(0.08) 

-0.15 
(0.20) 

1.29 

Lnq^ -1.64 
(1.83) 

0.28 
(0.09) 

0.28 
(0.36) 

1.40 * 

Lnq^ 1.02 
(1.79) 

0.99 
(0.24) 

0.23 
(0.43) 

1.06 

LnqR -3.31 
(1.92) 

0.43 
(0.07) 

-0.44 
(0.22) 

0.75 
(0.49) 

1.66 * 
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Table 6.15. Estimated coefficients of different 
meat in entire country 

demand models for white 

DV a g Y 6 d* R*2 SS 

Lnqv, -11.47 
(0.93) 

1.17 
(0.09) 

1.05 0.96 * 

Lnq^ -8.92 
(3.68) 

2.05 
(0.83) 

0.34 0.55 * 

"•""w 
-17.46 
(11.58) 

3.90 
(2.55) 

0.32 0.38 * 

Lnqw -11.60 
(1.34) 

1.16 
(0.12) 

0.05 
(0.36) 

1.06 0.96 

Lnq^i -14.72 
(3.60) 

1.14 
(0.10) 

0.78 
(0.83) 

1.18 0.96 • 

"-""w -12.35 
(11.14) 

0.95 
(2.89) 

1.86 
(1.04) 

0.36 0.56 

l-nq„ -15.08 
(3.86) 

1.16 
(0.12) 

0.96 
(1.00) 

-0.15 
(0.41) 

1.18 0.96 

Table 6.16. Estimated coefficients of different demand models for white 
meat in entire country (adjusted for autocorrelation) 

DV a S Y 6 d SS 

inq^i -10.31 
(1.32) 

1.05 
(0.13) 

1.64 * 

Lnqj, -1.64 
(12.4) 

0.44 
(0.54) 

0.96 

Lnqy -0.82 
(4.61) 

0.25 
(1.02) 

0.96 

Lnq„ -10.15 
(1.73) 

1.03 
(0.16) 

0.01 
(0.38) 

1.70 

Lnq„ -12.14 
(3.44) 

1.05 
(0.13) 

0.40 
(0.75) 

1.68 

Lnqy -1.18 
(4.71) 

-0.14 
(1.16) 

0.48 
(0.63) 

0.96 

Lnq^i -11.96 
(3.66) 

1.05 
(0.16) 

0.47 
(0.89) 

-0.11 
(0.45) 

1.75 
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Table 6.17. Estimated coefficients of 
mand for lamb and beef in 

reduced and 
urban areas 

structural form of de-

DV a e T 6 6' SS 

Reduced form 

Lnq|_ 2.70 
(0.80) 

0.30 
(0.29) 

-0.78 
(0.44) 

0.15 
(0.60) 

Lnqg -2.28 
(1.07) 

1.42 
(0.76) 

-1.52 
(0.93) 

-1.40 
(1.31) 

• 

Structural form 

Lnq^ 4.87 -1.4 -0.64 1.76 

Lnqg -1.55 1.21 -1.26 -0.97 

Table 6.18. Estimated coefficients of reduced and structural form of 
mand for red and white meats in entire country of Iran 

de-

DV a B Y 6 6' SS 

Reduced form 

Lnq^ 11.95 
(9.81) 

-0.76 
(0.98) 

-0.49 
(0.29) 

1.07 
(0.84) 

* 

Lnq„ -14.11 
(3.79) 

1.05 
(0.25) 

0.73 
(0.82) 

0.23 
(0.59) 

Structural form 

-4.19 0.48 -0.37 1.03 

LNq„ -15.07 1.16 0.96 -0.15 
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Pooled Cross-Section/Time-Series Analysis 

In this section, the information gained from cross-section and time-

series analyses is combined; namely, the expenditure elasticities yielded 

from cross-section study (1351) are imposed onto time-series demand 

equations. 

Model 

In the single equation approach, the known cross-section total ex

penditure elasticity of demand^ (bu) is substituted into equation (6.36), 

so that 

Lnq^^ = a^. + b.LnY^ + y.LnP^^ + S^LnP^^ + t=l, ..., n (6.49) 

If the "bLnY" is taken to the left hand side, since it is a constant term, 

then a new structural equation is derived as follows: 

Lnq^^ - kuLnY^, = + y^.LnP^^. + S^-LnP^^ + t=l, ..., n (6.50) 

To obtain the elasticities of red meat and white meat for the whole 
country, the same method of analysis of covariance is applied to cross-
section data. However, some adjustments were necessary to change the data 
to red meat and white meat for the whole country. The data adjustment is 
found below: 

^Rj " ^Lj ^Bj 

^Wj " Spj 
where 

qp^. = per capita consumption of red meat in total expenditure bracket j 

^Lj ~ capita consumption of lamb in total expenditure bracket j 

qgj = per capita consumption of beef in total expenditure bracket j 

q^^j = per capita consumption of white meat in total expenditure bracket j 

qpj = per capita consumption of poultry in total expenditure bracket j 

Furthermore, both observations of urban and rural areas are utilized 
and weighted by the ratio of the population of each area to the sample 
size of that area. 
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In the simultaneous approach imposing (b- and bj) known cross-section 

total expenditure elasticities for commodities i and j into the structural 

equation, then the reduced form would be as follows: 

Lnq^^. - b^LnY^ = a^. + y^LnP^^ + 6^(Lnq^j - bjLnY^j t=l, .n 

(6.51) 

Lnq^j - bjLnY = a^. + yjLnP^j + 6j(Lnq^.^ - b^LnY^J t=l, .n 

(6.52) 

Structure of demand (single equation approach) The following 

three equations were tried for urban lamb, urban beef, country red meat 

and country white meat analysis. 

Lnq^^ - b^LnY^ = a. + y^LnP^^ + t=l, ..., n 

Lnq^^ - b^LnY^ = + S^LnP^^ + t=l, ..., n 

Lnq^^ - b^LnY^ = + y^LnP^^ + ô^LnP^j + U^- t=l, ..., n 

where 

i and j stand for lamb and beef, respectively. Y^ and b^ stand for 

urban per capita expenditure and known expenditure elasticity of 

demand for lamb, respectively, in urban lamb analysis. 

i and j stand for beef and lamb, respectively. Y^ and b^ stand for 

urban per capita expenditure and known expenditure elasticity of 

demand for beef, respectively, in urban beef analysis. 

i and j stand for red meat and white meat, respectively. Y^ and b-

stand for country per capita expenditure and known expenditure 

elasticity of demand for red meat, respectively, in country red meat 

analysis. 
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i and j stand for white meat and red meati respectively. and 

stand for country per capita expenditure and known expenditure 

elasticity of demand for white meat, respectively, in country white 

meat analysis. 

Structure of demand (simultaneous equation approach) The method 

of 2SLS is applied to both urban and country data for restricted models. 

Numerical structure of demand 

Tables 6.19-6.26 show the numerical results of the restricted single 

equation approach. Tables 6.27 and 6.28 show the numerical results of 

the restricted simultaneous equation approach. 

where: column 

DV = dependent variables 

a = coefficients of intercepts 

y = coefficients of the price of commodity itself 

6 = coefficients of the price of competing commodity 

5' = coefficients of the quantity of competing commodity 

d* = coefficients of Durbin-Watson "d" statistics (simple model) 

d = coefficients of Durbin-Watson "d" statistics (adjusted model for 

autocorrelation) 

R*^ = coefficients of multiple correlation (simple model) 

SS = is starred when all coefficients of the model are statistically 

significant 

Figures in parentheses indicate standard errors of coefficients. 
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Table 6.19. Estimated coefficients of different demand models for lamb in 
urban areas; known expenditure elasticity is imposed 

DV a Y ô d* R*2 SS 

Lnq|_ - b^LnY 0.91 
(1.03) 

-1.92 
(0.23) 

0.76 0.91 * 

Lnq^ - b^LnY -2.66 
(0.41) 

-1.15 
(0.09) 

0.90 0.96 * 

Lnq^ - b^LnY -4.20 
(1.45) 

0.75 
(0.68) 

-1.57 
(0.39) 

0.86 0.96 * 

Table 1 6.20. Estimated coefficients of different demand models for lamb in 
urban areas; known expenditure elasticity is imposed (ad
justed for autocorrelation) 

DV a Y a d SS 

Lnq^ - b^LnY -0.52 
(1.20) 

-1.61 
(0.26) 

1.65 

Lnq|_ - b^LnY -2.88 
(0.54) 

-1.11 
(0.12) 

1.70 * 

Lnq|_ - b^LnY -4.86 
(1.55) 

1.06 
(0.80) 

-1.74 
(0.51) 

1.59 * 

Table 6.21. Estimated coefficients of different demand models for 
urban areas; known expenditure elasticity is imposed 

beef in 

DV a Y •  6  d* R*2 SS 

Lnqg - bgLnY -0.95 
(0.92) 

-1.23 
(0.20) 

1.03 0.85 * 

Lnqg - bgLnV -3.17 
(0.41) 

-0.75 
(0.09) 

1.37 0.91 * 

Lnqs - bgLnY -5.05 
(1.44) 

-1.26 
(0.39) 

0.92 
(0.67) 

1.51 0.92 • 
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Table 6.22. Estimated coefficients of different demand models for beef in 
urban areas; known expenditure elasticity is imposed (ad
justed for autocorrelation) 

DV a Y Ô d SS 

Lnqg - bgLnY -1.66 
(1.13) 

-1.07 
(0.25) 

1.80 * 

Lnqg - bgLnY -3.30 
(0.52) 

-0.72 
(0.12) 

1.88 * 

Lnpg - bgLnY -5.06 
(1.67) 

1.25 
(0.49) 

0.91 
(0.82) 

1.94 * 

Table 6.23. Estimated coefficients of different demand models for red meat 
in entire country; known expenditure elasticity is imposed 

DV a y ô d* R*2 SS 

Lnpp - b^LnY -1.92 
(2.00) 

-1.52 
(0.45) 

0. .63 0.67 • 

Lnq% - b^LnY -0.92 
(7.34) 

-1.71 0, 
(1.62) 

.37 0.27 

Lnq^ - b^LnY -5.67 
(5.97) 

-1.73 
(0.55) 

1.04 0, 
(1.55) 

.63 0.68 

Table 6.24. Estimated coefficients of different demand models for 
meat in entire country; known expenditure elasticity 
imposed (adjusted for autocorrelation) 

red 
is 

DV a Y Ô d SS 

Lnq^ - b^LnY -5.53 
(2.01) 

-0.73 
(0.45) 

0.60 * 

Lnq% - b^LnY -9.42 
(3.90) 

0.14 
(0.86) 

0.53 

Lnq^ - b-LnY 
K 

-8.54 
(4.08) 

-0.90 
(0.52) 

0.84 
(1.02) 

0.75 * 
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Table 6.25. Estimated coefficients of different demand models for white 
meat in entire country; known expenditure elasticity is imposed 

DV a Y 6 d* R*2 SS 

Lnq„ - byLnY -12.84 
(2.05) 

-0.89 0.64 
(0.46) 

0.46 * 

"•""w 
- b^lnY -13.34 

(6.46) 
-0.76 
(1.43) 

0.57 0.14 

'-""w - VnY -16.32 
(6.14) 

0.96 
(1.60) 

-1.09 0.65 
(0.57) 

0.48 

Table 6.26. Estimated coefficients of different demand models for white 
meat in entire country; known expenditure elasticity is im
posed (adjusted for autocorrelation) 

DV a Y 6 d SS 

Lnqw - b^LnY -13.9 
(2.26) 

0.67 
(0.51) 

1.0' * 

Lnq^j - b^LnY 16.73 
(4.82) 

-0.31 
(1.06) 

1.01 

- b^LnY -16.50 
(4.68) 

0.74 
(1.17) 

-0.84 
(0.59) 

1.21 

Homogeneous demand functions 

Considering the demand equation of the general form derived previous

ly, 

Lnq. - = a. + B-LnY. + y^^LnP^ + + T^i^LnP^.^ + U^. i=l, ...» K 

t=l, ...» n 

Using Euler's theorem (38) for homogeneous functions of degree zero, 

we have 
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Table 6.27. Estimated coefficients of reduced and structural form of de
mand for lamb and beef in urban areas; known expenditure 
elasticities are imposed 

DV a Y 6 6' SS 

Including intercepts 
Reduced form 

Lnq^ - b^LnY 

Structural form 

Lnq^ - b^LnY 

2.10 -0.39 1.25 
(1.53) (0.81) (0.61) 

Lnqp - b-LnY 0.08 0.66 1.22 
^ ^ (4.77) (2.05) (1.77) 

Structural form 

Lnq^ - b|_LnY -4.19 0.74 -1.53 

Lnqg - bgLnY -5.15 -1.26 0.93 

Excluding intercepts 
Reduced form 

8.36 7.02 
(30.19) (21.04) 

Lnq^ - b^LnY 

Lnq. - b-LnY 0.62 1.19 
^ ^ (0.54) (0.31) 

-1.14 -0.1 

Lnqg - bgLnY 0.08 -7.98 
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Table 6.28. Estimated coefficients 
mand for red and white 
penditure elasticities 

of reduced and structural form of 
meats in entire country; known ex-
are imposed 

de-

DV a Y 6 Ô' SS 

Including intercepts 
Reduced form 

Lnq% - Ln^LnY 11.92 
(10.56) 

-0.56 
(0.76) 

1.08 
(0.82) 

* 

Lnqw - Ln^LnY -12.76 
(3.19) 

0.31 
(0.77) 

0.63 
(0.18) 

Structural form 

Lnq^ - LnpLnY -5.82 -1.75 1.05 

Lnqw " LnwLnY -16.43 0.97 -1.10 

Excluding intercepts 
Reduced form 

Lnq^ - Ln^LnY -1.52 
(0.58) 

0.11 
(0.15) 

* 

Lnqy - Ln^LnY -2.87 
(0.58) 

0.44 
(0.30) 

• 

Structural form 

Lnqp - Ln^LnY -1.60 -0.33 

Lnqw " LyLnY -3.37 -0.70 
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where 

= income elasticity of commodity i 

= own price elasticity of commodity i 

= cross price elasticity of commodity i with respect to commodity j 

j=l, K-1 and ifj 

Reducing the model into two-good economy, then we have 

Lnqti = a^. + gjLnY^ + Y^LnP^^. + YjLnP^j + ifj, i,j=l,2 

6^. + Yi + Yj = 0 ifj, i,j=l,2 

Also, by imposing the known expenditure elasticity of demand from 

cross-section study 

= "i 

Combining these restrictions and putting them in the demand single equa-

tion\ we have 

Lnq^i - b^.(LnY^ - LnP^j) = a^. + Y,-(LnP^^. - LnP^j) 

Applying this model to urban lamb, urban beef, country red meat and 

country white meat analysis, the yielded coefficients would be as follow: 

Lnq, - b, (LnY - LnP.) = -3.27 + 0.31 (LnP, - LnP.) = 0.39 
^  ^  ( 0 . 0 2 )  ( 0 . 2 0 )  l b  d  =  0 . 9 3  

Lnq- - b„(LnY„ - LnP,) = -2.84 - 0.75 (LnP. - LnP, ) R^ = 0.69 
® ® (0.03) (0.21) B L d = 1.33 

Lnq- - bo(LnY - LnP^) = -3.78 - 1.74 (LnP. - LnP.,) R^ - 0.68 
^ ^ W (0.06) (0.50) R W d = 0.66 

Imposing Euler's theorem into simultaneous demand equations requires 
an estimation procedure of nonlinear parameters which need more advanced 
statistical methods than are within the scope of this study. 



www.manaraa.com

88 

Lnq - bu(LnY - LnPo) = -9.27 - 0.70 (LnP^ - LnP^)^ W "W (0.15) (0.62) 
= 0.99 

d = 1.13 

Vhe estimation is adjusted for autocorrelation. 
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CHAPTER VII. ECONOMIC INTERPRETATION 

In Chapter II the linear demand curve which shows quantity as a 

linear function of income and all commodity prices was derived. Assuming 

there is linear relation between demand variables, then 

Aj = a^- + S.jY + YiPi + ... + (7.1) 

The constant term (a^) shows the demand for commodity i regardless of 

income and prices; that is, (a>0) states that there is a certain level of 

demand even with income and prices all zero, a could be negative, zero or 

positive, depending on different commodities and individuals. 

The coefficient of income (B^) shows the slope of demand for commodi

ty i with respect to income, 3 indicates how much demand will be affected 

by certain change in income. For normal goods (15) the sign of income 

coefficient is expected to be positive; i.e., an increase in income will 

cause an increase in the quantity demanded, and a decrease in income will 

cause a decrease in the quantity demanded. 

The coefficients of prices (y^.) show the slope of demand with respect 

to different prices; namely, y^, indicates how much demand will be 

affected by certain changes in the price of commodity i (i=l, ..., K). 

For normal goods the sign of price coefficients is expected to be as 

fol 1ows: 

Negative - for price of commodity itself 

Positive - for price of substitute commodities 

Negative - for price of complementary commodities 
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Elasticities 

An income elasticity of demand for an ordinary demand function (38) 

is defined as the proportionate change in the purchases of a commodity 

relative to the proportionate change in income with prices constant. 

3c| • Y Y 

The income elasticity of demand is positive if is positive, which is 

the case with normal goods. 

The own price elasticity of demand for commodity i is defined as the 

proportionate rate of change of divided by the proportionate rate of 

change of its own price with income and other prices constant. 

3cii P. P-
" i i  ° â p T ' ^  '  ( 7 . 3 )  

The own price elasticity of demand is negative if is negative, which is 

the case with normal goods. 

The cross price elasticity of demand for commodity i is defined as 

the proportionate rate of change of q^. divided by the proportionate rate 

of change of price of commodity j (i/^), with income and other prices 

constant. 

9q. P. P. 
e - ' 7^ = Ja  ' 7^ j=l, ..., n-1, i^j (7.4) 
ij 3Pj q^ 'j q^ 

The cross-price elasticity of demand is negative, zero or positive if Yj 

is negative, zero or positive as in cases of substitute, independent and 

complementary goods, respectively. 

Considering the general form of demand. 
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q^- = f(Y, Pi, Pz, ... P^) (7.5) 

Taking total differentials of (7.5), 

3q 9q 3q 3q, 
d^i - âY" ' dy + 3^ dPz * * âP^" (7.6) 

Dividing (7.6) by 

'"i , 1 ^"1. 1 jp 1 1 oy; 1 1 OM4 
57 ""i = 57 • sT ^ ^ âP7 dP' + i: âp; dP2 + • 57 3P^ K 

(7.7) 

But 

d(Lnq^) ^ 

dq^ q^ 

Therefore, 

dq. 
— = d(Lnq.) 
^i ^ 

1 aq; P; 8q,- dP. 

^ • âpT ""j = ^ 3P- ^ j ""-"''0' 

Similarly 

1 9q,-
— 9^ dy = n^-d(LnY) 

Substituting these results in (7.7), we have 

d(Lnq^) = n^.d(LnY) + G^^d(LnPi) + c^^dfLnPz) + ... + e^^d(LnPn) 

(7.8) 

Therefore we can easily find different elasticities: 
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d(LnY) 

d(Lnq^) 
(7.9) 

d(LnPj) 

d(Lnq.) 
(7.10) 

The present study made extensive use of equations of type (7.8) in 

order to estimate income and price elasticities. The cross-section study 

utilized a one variable model of the Cobb-Douglas (38) demand function 

which follows. 

where 

A = e^ = shift parameter 

B = total expenditure elasticity of demand 

For example, consider the demand function of lamb in urban areas (1351): 

Lnq^ = -2.74 +1.02 LnV 

(7.11) 

Taking natural logs of (7.11), we have 

Lnq. = a + BLnY (7.12) 

or 
1 . 0 2  

q^ = .06 Y 

Lnq. = a + SLnY 
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where 

A ~ 0.06 

a = -2.74 

6 = 1.02 

The time-series study utilized a three-variable model of the Cobb-

Douglas demand function, given below. 

qJ = AYGp.7Pj6 (7.13) 

Taking natural logs of (7.13), we have 

Lnq^. = a + 3LnY + yLnP^ + GLnPj (7.14) 

where 

A = e^ = shift parameter 

6 = total expenditure elasticity of demand for commodity i 

Y = owner price elasticity of demand for commodity i 

6 = cross price elasticity of demand for commodity i with respect to 

commodity j 

For example, consider the demand function of red meat in the whole 

country. 

Lnq% = -5.82 + 1.11 LnY - 1.75 LnP^ + 1.05 LnP^ 

or 

q^ = 0.003Yi'iiPR-i'75Pyi'05 

\nq^. = a + $LnY + yLnP^ + 5LnPj 

Lnq^ = LnA + LnY^ + LnP-^ + LnPj^ 

Lnq. = LnAYBpi^PjG 

q. = AY^P/YP-G 
1 1 J 
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where 

A = e = .003 

e  =  i . n  

Y = -1.75 

5 = 1.05 

Cross-Section Economic Analysis 

The analyses of covariance were used in order to test the existence 

of any statistical significance between different demand coefficients of 

1347 through 1351 for both urban and rural areas. The result could be 

summarized as follows. 

Urban 

There are no significant differences between demand intercepts or 

demand expenditure elasticities of 1347-1351 for lamb and beef. Neither 

are there significant differences between demand intercepts nor demand 

expenditure elasticities of 1350-1351 for poultry. 

There are significant differences between demand intercepts and de

mand expenditure elasticities of 1347-1351 for fish. 

Rural 

There are neither significant differences between demand intercepts 

nor demand expenditure elasticities of 1347-1351 for lamb, beef, poultry 

and fish. 

The coefficients of different demands for both urban and rural areas 

during 1347-1351 are shown in Table 7.1. 
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Table 7.1. Estimated coefficients of demands for lamb, beef, poultry and 
fish (1347-1351), both urban and rural areas 

DV 

Urban Rural 

DV a A 6 a A 6 

Lamb expenditure 

1347 -1.06 0.35 0.81 -4.65 0.01 1.23 

1348 -1.84 0.16 0.91 -3.48 0.03 1.10 

1349 -1.68 0.19 0.89 -5.35 5x10-3 1.36 

1350 -3.44 0.03 1.1 -4.32 0.01 1.25 

1351 -2.74 0.06 1.02 -4.38 0.01 1.22 

Beef expenditure 

1347 0.32 1.38 0.35 -5.66 3x10-3 1.16 

1348 -2.03 0.13 0.65 -9.67 6x10-5 1.07 

1349 -5.75 3x10-3 1.08 -9.75 6x10-5 1.64 

1350 -1.25 0.29 0.49 -6.76 1x10-3 1.28 

1351 -3.54 0.03 0.82 -7.08 8x10-4 1.36 

Poultry expenditure 

1347 -45.33 2x10-2° 5.81 3.98 53.52 -0.18 

1348 -53.00 1x10-23 6.82 0.19 1.21 0.33 

1349 -36.79 1x10-1* 4.73 -4.10 0.17 0.95 

1350 -15.94 1x10-7 2.32 -13.29 2x10-* 2.10 

1351 -18.78 7x10-9 2.73 0.35 1.42 0.24 

Fish expenditure 

1347 -6.76 1x10-3 1.12 -5.71 3x10-3 1.03 

1348 -10.12 4x10-5 1.56 -14.04 8x10-7 2.11 

1349 -8.54 2x10-4 1.34 -9.33 9x10-5 1.48 

1350 -6.14 2x10-3 1.07 -6.85 X
 

o
 

1 1.23 

1351 -10.65 2x10-5 1.64 -7.88 4x10-4 1.36 
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Selection of the best demand functions 

Since there are no significant differences between demand coeffi

cients of lamb and beef in urban areas and all meats in rural areas for 

1347-1351 the pooled estimates of this period were selected as the best 

demand equations of these meats. 

In the case of demand for poultry in urban areas pooled estimates of 

1350-1351^ were selected as the best demand equation and the estimates of 

2 1351 were chosen as the best demand equation for fish in urban areas. 

Therefore, the selected demand equations over all the five years of 

the 1347-1351 cross-section analysis are as follow: 

qj_jj = 0.07 Y (7.15) 

q^,^ = 0.02 Yi.19 (7.16) 

qgU = 0.06 YO'72 (7.17) 

qg^ = 0.001 Y'-ZB (7.18) 

qpy = 3 X 10-»Y2'5: (7.19) 

The family budget survey of 1350 and 1351 have two special charac
teristics: 1) the reliability of data is much higher than for other 
years, 2) the sample size is about three times as great as that of other 
years. 

p 
The consumption of fish in Iran has several special characteristics: 

1. Fish is not a regular meal in an individual's diet in urban areas. 
2. Demand for some certain kinds of fish is very high in urban areas. 

The prices of these kinds of fish are high too, and yet these kinds of 
fish are not always available. 

3. Fish is a traditional dish for the Iranian new year and therefore the 
demand and supply of fish are very high in this season. 

4. Fishing is controlled by government. 
5. Fish is a regular meal in some parts of rural areas like the shores of 

the Caspian Sea and the Persian Gulf, but it is almost impossible to 
find fish in other rural areas. 

Considering all these factors, it is not surprising to find significant 
differences between the demand coefficients of different surveys. 
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qp,^ = 0.008 Y*'*" 

qpu = 2 X lO-syi-G* 

qpR = 7 X 10-^Yi':: 

(7.20) 

(7.21) 

(7.22) 

These demand functions are graphed in Figures 7.1 through 7.4. 

Size of elasticities 

Theoretically speaking, those demands which have elasticities greater 

than one are called elastic demands; others with elasticities less than 

one are called inelastic demands, whereas demands with elasticities equal 

to one are grouped as unitary elastic demands. 

The concept of an expenditure elasticity of demand is fairly straight 

forward: It measures the relative change in demand brought about by 

changes in expenditure. Thus, an elasticity of 1.5 implies that a 10 

percent rise in income will lead to a 15 percent rise in demand, while an 

elasticity of 0.5 implies that a 10 percent rise in income will lead to a 

5 percent rise in demand, and finally an elasticity of 1.0 implies that a 

10 percent rise in income will lead to a 10 percent rise in demand. 

By grouping the elasticities of this study, it can be determined that 

the demands for poultry and fish in urban areas, and also for lamb, beef 

and fish in rural areas are elastic. The demand for beef in urban areas 

is inelastic, while the demands for lamb in urban areas and poultry in 

rural areas are almost unitary elastic. 

It seems that lamb and beef demands are more elastic in rural areas 

than in urban areas; that is, the consumption of lamb and beef in rural 

areas is more responsive to changes in income than it is in urban areas. 
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Figure 7.2. Demand function for beef (urban and rural) 
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The exact opposite is true in the cases of poultry and fish: The consump

tion of poultry and fish in urban areas is more responsive to changes in 

income than it is in rural areas. 

This is so for several reasons. First, the average level of total 

expenditure (income) in rural areas is by far less than it is in urban 

areas. Since lamb and beef are superior goods in both urban and rural 

areas, their consumption by low level income people in rural areas is 

therefore more responsive to changes in income than their consumption by 

high level income people, those of urban areas. Secondly, poultry used 

to be a luxury item in urban areas and a self-produced food in rural 

areas. Therefore the data from the 1347-1351 surveys show that the total 

expenditure elasticity in urban areas is higher than in rural areas for 

poultry. Furthermore, there is no organized market for fish in Irar..^ 

The size of income (expenditure) elasticity is very important in 

policy-making and demand-projection, especially for a country such as 

Iran, which expects the total per capita expenditure to double in the next 

five years. 

Marginal propensity to consumption (M.P.C.) 

Another important coefficient in demand analysis is the M.P.C., which 

2 shows the slope of consumption function. It simply shows the percentage 

share of change in consumption of each meat due to change in income 

(expenditure). 

^See Chapter VII, p. 96. 

2 
Expenditure elasticity is merely a number, while M.P.C. has dimen

sion. 
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M.P.C. is a constant, regardless of the level of income in linear 

equations. However, in double log equations: 1) M.P.C. increases as 

income (expenditure) increases if the demand is elastic, 2) M.P.C. de

creases as income (expenditure) increases if the demand is inelastic, and 

3) M.P.C. is constant if the demand is unitary elastic. 

The M.P.C. of different meats for a ranoe of total expenditure from 

2,000 to 30,000 Rials is shown in Tables 7.2 and 7.3 for urban and rural 

areas, respectively. 

Table 7.2. Estimated marginal propensity to consumption of different 
meats in urban areas 

M.P.C. 

Total expenditure Lamb Beef Poultry Fish 

2,000 .07 0.005 0.008 0.004 

3,000 .07 0.005 0.015 0.006 

4,000 .07 0.004 0.026 0.007 

5,000 .07 0.004 0.032 0.008 

10,000 .07 0.003 0.091 0.012 

15,000 .07 0.003 0.168 0.015 

20,000 .07 0.003 0.261 0.019 

30,000 .07 0.002 0.483 0.024 
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Table 7.3. Estimated marginal propensity to consumption of different 
meats in rural areas 

Total expenditure Lamb Beef 

M.P.C. 

Poultry Fish 

2,000 0.101 0.011 0.007 0.005 

3,000 0.109 0.012 0.007 0.005 

4,000 0.115 0.013 0.007 0.006 

5,000 0.120 0.014 0.007 0.006 

10,000 0.T37 0.017 0.007 0.007 

15,000 0.148 0.019 0.006 0.008 

20,000 0.156 0.020 0.006 0.008 

30,000 0.169 0.023 0.006 0.009 

Time-Series Economic Analysis 

The main objective of the time-series analysis of this study was to 

find the price-quantity relationship of different meats in urban areas, as 

well as in the whole country 

The scope of the study was restricted by the availability of existing 

data. The analysis has two parts: The first part deals with urban de

mands for lamb and beef, while the second deals with nationwide demands 

for red meat and white meat. 

Two statistical methods were used—single equation and simultaneous 

equations. Even though the results of the simultaneous methods were not 
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satisfactory, cross price coefficients of demands in the single equation 

method were significant in some cases, thus showing the interrelationship 

between two markets. 

Urban lamb analysis 

The urban per capita consumption of lamb decreased from 13.7 Kg in 

1338 to 11.4 Kg in 1353, while during the same period, real urban per 

capita expenditure increased by 155 percent. Assuming all other factors 

to be constant, the urban time series data show negative expenditure 

elasticity which is statistically insignificant. However, if the price of 

lamb is allowed to vary, the following demand equation exists. 

q^_ = 12.81 (Auto\ 7.23) 

The signs of both elasticities are correct, but compared to the cross-

section analysis, the size of expenditure elasticity seems to be low. 

2 Therefore the known expenditure elasticity is imposed on the model , with 

the following result. 

'Auto = adjusted for autocorrelation. 

2 A priori information is a very useful and valuable tool in econo
metric analysis of demand. Namely, if by any logic (e.g., from past 
analysis) we know the size of income (total expenditure) elasticity of 
demand, then imposing this information into the model not only increases 
degrees of freedom, it also reduces the number of variables. These two 
statistics (degrees of freedom and number of variables) are very important 
in significance level and efficiency of coefficients. 

In this analysis, the total expenditure elasticity of demand from 
cross-section data has the role of a priori information, since it is be
lieved that the reliability of cross-section data is much higher than that 
of time-series data, and the results of cross-section data seem to be 
economically and intuitively right. 
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= 0.59 (Auto, 7.24) 

The absolute value of own price elasticity in the restricted (Auto, 

7.24) model is much larger than in the unrestricted model (7.23). This 

increase is due to the restriction of imposing larger expenditure elas

ticity. Since higher expenditure elasticity requires a larger quantity of 

demand (given a certain level of total expenditure) and higher own price 

elasticity requires a smaller quantity of demand (given a certain level of 

own price), in order for the amount of demand to remain constant or have 

small change, these two elasticities should vary in the same way in 

absolute terms. This economic phenomenon is very important in the study 

of lamb demand in Iran. It can be seen that the increase in price of lamb 

not only has compensated for the tremendous increase in per capita ex

penditure (income), but it has also made the per capita consumption of 

lamb decrease over time. In other words, whenever expenditure (income) 

has increased, the price of lamb has increased, too. This relationship 

between expenditure and own price elasticities could also be shown by 

comparing the two last demand equations and the following demand function 

in which expenditure is dropped. 

q^ = 29.96 (Auto, 7.25) 

By decreasing expenditure elasticity to zero, the absolute value of own 

price elasticity is also decreased. 

Figure 7.5 illustrates different demand functions for lamb of the 

type equation (7.24) given the level of real per capita expenditure and 

demand function of the type equation (7.25). Consider point A in Figure 

7.5: At this point the level of real price index and consumption of lamb 
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are 0P^% and Oq^ Kg, respectively. If the price of lamb had remained 

constant, with an increase in real per capita expenditure from 25,000 to 

30,000 Rials, the consumption of lamb would increase by q^qg. However, 

at the same time, the price of lamb had increased by P^P^, and this in

crease in price of lamb not only removed the income effect on the consump

tion of lamb, but it has caused the consumption to decrease by q^q^. 

By introducing beef as a substitute commodity into the model the 

choice is given as to whether to solve the model by the single equation or 

by simultaneous equation approaches. However, the application of 2SLS 

(simultaneous approach) as the method of lamb demand estimation did not 

yield satisfactory results. Three different models of single equation 

(unrestricted, imposing known expenditure elasticity, imposing Euler's 

theorem and known expenditure elasticity) were also applied. The results 

were either statistically insignificant or economically meaningless. 

Consider the following demand equation where known expenditure 

elasticity is imposed. 

q|_ = 0.008 Y^-^2p^i.o6p^-i.7u (Auto, 7.26) 

Both signs of own and cross price elasticities are unsatisfactory, since 

both lamb and beef are normal goods and substitute for each other. Eco

nomically, it is expected that the sign of own and cross price elas

ticity will be negative and positive, respectively. The existence of this 

undesired result could be explained because of the high correlation be

tween prices of lamb and beef (i.e., rp^p^ = 0.97). Two prices have in

creased almost the same over the period of this study. 
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However, if expenditure is constant, the lamb demand equation is as 

follows: 

= 601.84 p^-i.eep^o.ai (7.27) 

Both the sign and size of elasticities are reasonable. Moreover, the 

shift parameter has increased because expenditure was taken as a constant. 

If the price of lamb is taken to be constant, and if the constant term is 

dropped since it is not statistically significant, the following demand 

equation is provided. 

q^ = (Auto, 7.28) 

The price of beef in equation (7.28) has the role of Pj^, since the price 

of lamb has been taken as constant; therefore it is not surprising that 

sign of cross price elasticity is negative. 

Considering all these different demand models for lamb, it can be 

concluded that the demand for lamb is elastic, with respect to consumer 

expenditure (income) and its own price. Also the lamb market is affected 

by the beef market, but since lamb is the predominant meat in Iran, the 

effect of beef on lamb is not very strong, especially when it is noted 

that the price of beef has followed almost the same pattern of increase as 

has the price of lamb. The beef market is a follower market with respect 

to the lamb market. 

Urban beef analysis 

The urban per capita consumption of beef increased from 5.76 Kg in 

1338 to 6.86 Kg in 1353, while during the same period, real urban per 

capita expenditure has increased by 155 percent. Assuming all other 

factors to be constant, the urban time-series data shows a very low 
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expenditure elasticity which is statistically insignificant. However, if 

the price of beef is allowed to vary, the following demand equation would 

exist: 

qg = 0.18 Y°'54Pg-o.43 (Auto, 7.29) 

The signs of both elasticities are correct, but compared to cross-section 

analysis, the size of expenditure elasticity seems low. Therefore the 

known expenditure elasticity is imposed to the model, with the following 

result. 

qg = 0.04 Y°-®2pg-o.72 (Auto, 7.30) 

Introducing the lamb as a substitute commodity into the model pro

vides a choice of solving the model either by the single equation or the 

simultaneous equation approaches. However, applying 2SLS (simultaneous 

approach) as the method of beef demand estimation did not yield satis

factory results. Three different models of single equations (unre

stricted, imposing known expenditure elasticity, imposing Euler's theorem 

and known expenditure elasticity) were applied. The result of the unre

stricted single equation approach is as follows: 

qg = 0.007 (7.31) 

Both sign and size of all coefficients are reasonable. Interestingly, the 

imposed known expenditure elasticity estimation method gives almost 

exactly the same result, shown below. 

q g  =  0 . 0 0 6  Y°-®2Pg-i-25p^o.91 (Auto, 7.32) 

Applying both restrictions of known expenditure elasticity and 

Euler's theorem causes the coefficients of both own and cross-price 
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elasticities to decrease. The following equation shows the result. 

qg = 0.06 (Auto, 7.33) 

However, both price elasticities in equation (7.33) seem low since it is 

intuitively expected that the demand for beef with respect to its own 

price will be elastic and also that the cross-price elasticity of beef 

with respect to lamb will be more elastic than was found in equation 

(7.33). 

Taking total expenditure to be constant presents the following demand 

equation. 

qg = 32.14 Pg0.66p^_i.o2 (7.34) 

A focus on the above equation as demand function first seems to indicate 

beef is an inferior food item since its own price elasticity is posi

tive. This economic phenomenon can be explained by the following. 

Consider Figure 7.6 which illustrates: 1) different demand functions 

for beef of the type equation (7.32), given the level of real per capita 

expenditure and the real price index for lamb, 2) demand equation of the 

type (7.34), given the level of the real price index for lamb. At point 

A on Figure 7.6, the level of the real price index and consumption of beef 

are 0P^% and Oq^ Kg, respectively. If the price of beef had remained 

constant, by increase in real per capita expenditure from 25,000 to 30,000 

Rials, the consumption of beef would have increased bv o.om. But, at the 
•M "D 

same time, the price of beef increased by P^P^, and this increase in the 

price of beef removed some of the income effect on the consumption of 

beef, namely the consumption of beef had only increased by q^q^ rather 

than q^qg. Therefore, we can conclude that, even though both the price 



www.manaraa.com

150 

140 

131 

120 

110 

100 

80 

70 

60 

50 

qg = 32.14 PgO.G6p^-i.o2|p^ = 100 

qg = 0.006 Y°-®2pg-i-25p^o.9i|p^=iQo 
ro 

I 

I I 
I I 

h 
Y=20,000 Y-25,000 

Y=50,000 

>-45,000 

.Y=40,000 

Y=35,000 

^=30,000 

% e  %  7  8 9 10 

Consumption of beef (kg) 

11 12 13 14 

functions for beef in urban areas 



www.manaraa.com

1 1 3  

and consumption of beef had increased over time and the price-quantity 

relationship in equation (7.34) is positive, the cause of increase in the 

consumption of beef was the increase in total expenditure not the increase 

in price of beef. Equation (7.32) shows the price, quantity and total 

expenditure relationship in the beef market and its relation to the lamb 

market. 

Country red meat analysis 

The per capita consumption of red meat increased from 10.58 Kg in 

1338 to 15.23 Kg in 1353, while during the same period, real per capita 

expenditure increased by 92 percent. Assuming everything else to be con

stant, the national time-series data shows a low expenditure elasticity. 

Allowing the price of red meat to vary gives the following demand 

equation.T 

= YO'47pQ-0.52 (7.35) 

The signs of both elasticities are correct, but compared to the cross-

section analysis, the si e of expenditure elasticity seems to be low. 

Therefore the known expenditure elasticity is imposed on the model. The 

result is as follows: 

q^ = 0.15 Y'-iipQ-i-sz (7.36) 

Introducing the white meat as a substitute commodity into the model, 

we have the choice of solving the model either by single equation or 

simultaneous equation approaches. 

^The intercept has been dropped, since it was not statistically 
significant. 
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The results of single equation and 2SLS are shown in equation (7.37) 

and (7.38), respectively. 

qp = 0.01 Y0'"8pR-0'64p^i.03 (7.37) 

= 0.02 YO'48p^-o.37p^i.o3 (7.38) 

Both methods give almost the same result, except the absolute value 

of own price elasticity is larger in the single equation approach. 

The expenditure elasticity seems too low, when compared to the cross-

section analysis. Therefore the known expenditure elasticity is imposed. 

The following equations, (7.39) and (7.40), show the result of the single 

equation and 2SLS approaches. 

q,^ = 0.0002 (Auto, 7.39) 

q,^ = 0.003 (7.40) 

The application of both restriction of known expenditure elasticity 

and Euler's theorem gives the following demand equation of red meat. 

q% = 0.02 Yi'iipR-i'74p^o.6 3 (7.41) 

In comparing the last three equations, it is difficult to choose one 

as the best estimate of demand for red meat. However, intuitively one 

expects the demand for red meat in Iran to be elastic, with respect to its 

own price. Since white meat (mainly chicken) is a very good substitute 

for red meat in Iran, one might also expect the cross-price elasticity of 

red meat, with respect to white meat, to be elastic to some extent. 

Therefore, the equation (7.40) was selected as the best fit, but with 

regard to planning and policy making, the combination of the three equa

tions gives much more information than does a single one. 
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Figure 7.7 illustrates both different demand functions for red meat 

of the type equation (7.40), given the level of real per capita expendi

ture and real price index of white meat, and the demand function of the 

The same argument for demand for beef in urban areas with respect to 

the sign of own price elasticity holds for demand for red meat in the 

country as well. 

Country white meat analysis 

The per capita consumption of white meat increased from 0.77 Kg in 

1338 to 2.10 Kg in 1353. During the same period, real per capita ex

penditure increased by 92 percent. If it is assumed that other factors 

are constant, the national time-series data shows a low expenditure elas

ticity when compared to cross-section analysis data. The following equa

tion shows this relation. 

The sign of own price elasticitiy is positive, which is not desirable. 

The size of expenditure elasticity also still seems low. Therefore, known 

expenditure elasticity is imposed into the model and the constant term is 

dropped since it is statistically insignificant. 

type (qj^ = 1.90 

q^  ̂ = 0.00001 Yi'17 (7.42) 

Allowing the price of white meat to vary, we will have 

0.0000004 (7.43) 

(Auto, 7.44) -

^The price of white meat was not significant. Therefore it was 
dropped. 
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The size of own price elasticity seems high. This is true chiefly 

because of the increase in the shift parameter. 

Introducing red meat as a substitute commodity into the model makes 

possible the choice of solving the model by the single equation or simul

taneous equation approaches. However, applying 2SLS as the method of 

white meat demand estimation did not yield satisfactory results. Also, 

three different models of single equation (unrestricted, imposing known 

expenditure elasticity, imposing Euler's theorem and known expenditure 

elasticity) were applied. The results of all three models were either 

statistically insignificant or economically meaningless. 

Figure 7.8 illustrates different demand functions for white meat of 

the type equation (7.44), given the level of real per capita expenditure 

as well as the demand functions of the type (q^^ = 3 x ICr^p^s-s). 

The same argument of demand for beef in urban areas with respect to 

the sign of own price elasticity also holds for demand for white meat in 

the country. 

Summary of Elasticities 

Before summarizing estimates of different elasticities, reference 

must be made to estimates made by other organizations and researchers. 

The most important results are summarized in Table 7.4. 

The estimated elasticities of the present study are summarized in 

Table 7.5 for cross-section and time-series analysis. 
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Table 7.4 Estimated income elasticities of demand for different meats in Iran (11) 

1348 1349 1352 1354 1354 1354 

Ronaghy LeBaron ISC World Bank FAO Bookers 

Urban Rural Urban Rural Country Urban Rural Country Urban Rural 

Lamb 0.7438* 1.4* 0.87^ 2.43C - 0.51 0.96^ 0.97b 0.77b 1.55b 

Beef •0.405® 0.8* O.37C 1.8^ O.57C 0.94 0.90^ 1.00* - 1.21b 

Poultry 2.2647* 3.0* 1.72^ 2.31^ I.04C 1.51 1.36^ 1.50* 1.70b 2.13b 

Fish 1.4122* 0.85* 1.20^ I.84C - 0.35 0.85b 0.73b - -

^Estimation function: linear. 

^Estimation function: semi-log. 

^Estimation function: double log. 
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Table 7.5. Estimated expenditure, own price and cross-price elasticity for different meats in 
Iran 

Cross- section Time- series 

Expenditure Expenditure Own price Cross-price 

Urban Rural Urban Country Urban Country Urban Country 

Lamb 1.0 1.19 1.02 -1.61 *a 

Beef 0.72 1.28 0.82 -1.25 0.91 

Poultry 2,52 0.98 

Fish 1.64 1.23 

Red meat 1.11 -1.75 1.05 

White meat 1.70 -3.90 * 

^Undetermined. 
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