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A MAIDS Model of Irish Meat Demand

G.E. BOYLE'~
Maynooth College, Co. Kildare

Abstract: This paper estimates the demand for meats in Ireland using the newly developed
Modified Almost Ideal Demand System or MAIDS model of Cooper and McLaren (1992). This
model nests the Almost Ideal System as a special case and also permits a simple statistical test
of neo-classical demand theory. The empirical analysis rejects the Almost Ideal model but the
neo-elassical regularity conditions on consumer behaviour are not rejected. Own-price responses
are highly elastic in all cases save chickenmeat which is found to be completely inelastic.
Expenditure elasticties for all meats are estimated to be close to unity.

I INTRODUCTION

T here is a fairly extensive literature on the estimation of consumer
demand systems in Ireland (prominent examples include, Madden

(1993), Conniffe and Hegarty (1980), O'Riordan (1975, and 1976). These
studies were principally concerned with the demand for broad aggregates of
goods. An exception is the paper on the demand for alcohol by Thom (1984).
To date there are only three published studies on the demand for meats in
Ireland (Cowan and Herlihy (1982), Buttimer and O'Neill (1973) and Casey
(1973». These studies are of the traditional single-equation type and hence do
not imbed or test the restrictions implied by neo-classical consumer theory.
Thus the main motivation for our paper is to estimate for the first time a
consumer demand system for Ireland for the principal meats which provides
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an est imation framework for invoking the restrictions of neo-classical theory. 
A problem w h i c h has inf l ic ted many of the consumer demand systems 

w h i c h have been published i n I re land, and indeed elsewhere, is t ha t whi le 
they imbed or test many of the restrictions of neo-classical consumer theory 
such as adding-up, symmetry and homogeneity they do not confront what is 
perhaps the most impor tan t theoretical restr ict ion of the theory, namely, the 
condit ion t h a t the consumers' expenditure function be concave i n prices. U p 
to now those demand systems which can readily imbed th is restr ic t ion (for 
example, the CES and LES) i m p l y many other restr ic t ions on demand 
responsiveness w h i c h make them undesirable as a model l ing apparatus a 
p r io r i . The A I D S model of Deaton and Muellbauer (1980) is a case i n point. 
This demand system has now almost become de rigueur i n the analysis of 
consumer behaviour. Yet as is we l l known the curvature conditions are only 
satisfied i n the neighbourhood of the point of approximat ion. 1 I n principle i t 
is possible to impose the curvature requirements on the A I D S model i n the 
manner, for example, of Conniffe and Hegarty (1980). However, the procedure 
is very difficult to implement. 

The recent development of the Modified Almost Ideal Demand System 
(MAIDS) by Cooper and McLaren (1992) provides an al ternat ive approach 
wh ich has considerable appeal. The M A I D S model allows us to determine the 
adherence to the curvature conditions by using a simple log l ikel ihood test. 
Moreover, t he i r model implies the A I D S specification can be tested as a 
special case. Thus another motivat ion for th is paper is to present a estimate 
of the M A I D S model for meat demand i n I re land which allows us to explicit ly 
determine the adherence to the curvature requirements of u t i l i t y maximis ing 
consumers. 

The p lan of our paper is as follows. Section I I sets out the version of the 
M A I D S model w h i c h we use to estimate the parameters of I r i s h meat 
demand. Section I I I documents the results of the econometric analysis and 
the various hypothesis tests which were conducted. Section I V sets out the 
price and expenditure elasticties and Section V concludes the paper. 

I I A M A I D S M O D E L OF I R I S H M E A T D E M A N D 

A t least two separability structures suggest themselves i n the creation of a 
demand model for meats. We could invoke the w e l l - k n o w n two-stage 
budget ing assumption (as i n Thorn (1984)) whereby i t is assumed tha t the 

L While we focus on the A I D S X M A I D S model in this paper we do not imply that it is the best 
practice. There are other modelling approaches which could equally have been considered, for 
example, the Rotterdam system (see Alston and Chalfant (1993) for a comparative test of model 
performance). 



consumer first allocates her expenditure between aggegate meats and "other 
goods" and then allocates her expenditure on aggregate meats between the 
different types of meat, namely, beef, sheepmeat, pigmeat and chicken. The 
demand function for each meat is expressed as a function of ind iv idua l meat 
prices and expenditure on meats. The al ternat ive approach is to assume a 
single-stage allocation of to ta l consumer expenditure between the ind iv idua l 
meats and "other" goods. The latter specification is less restrictive i n terms of 
consumer behaviour as two-stage budget ing requires weak-homogenous 
separability i n respective of the meats and other goods. The demand function 
for each meat under this assumption is w r i t t e n as a function of i nd iv idua l 
meat prices, the price of "other goods" and total consumer expenditure. I n the 
case of our empir ical applicat ion the la t te r separabi l i ty s t ructure is also 
consistent w i t h the avai labi l i ty of data on I r i s h meat demand. As we outl ine 
i n Appendix 1, whi le we are unable to generate meat expenditures we are 
able to construct i n d i v i d u a l meat price indices and t o t a l consumer 
expenditure is published on an annual basis. 

The properties of the Deaton and Muellbauer (1980) A I D S model are we l l 
known and has been applied extensively i n the modell ing of meat demand i n 
other countries. The form which is usually estimated is approximately l inear 
and has been termed the Linear Approximate (LA) or L A - A I D S model after 
B l a n c i f i r t i and Green (1983) . 2 Wh i l e the L A - A I D S model faci l i t ies the 
imposi t ion of many of the restrictions of demand theory, the adherence of 
empi r ica l demand systems to the monotonici ty and especially concavity 
restr ict ions — the curvature conditions — o f the expenditure function has 
proved troublesome. As i t is not possible to impose the curvature restrictions 
w i t h a simple restr ict ion on the parameters of the empirical model the usual 
procedure is to conduct ex post tests for non-violation. Such tests are cumber­
some to implement especially i f they are carr ied out at each observation. 
Moreover, they are not statist ical tests and the analyst is always left i n a 
quandry when the conditions are "almost" satisfied. The curvature conditions 
can be imposed ex ante on the LA-AIDS model by implement ing procedures 
suggested by, for example, Conniffe and Hegar ty (1980), Jorgenson and 
Fraumeni (1981) and Chalfant, Gray and Whi te (1991). These procedures are, 
however, difficult to implement. A n alternative approach would be to employ 
a demand system which respected the curvar ture conditions over a wider 
range of prices and expenditure and yet w h i c h s t i l l preserved a l l the 
properties and simplification of the LA-AIDS. Such a model has recently been 
proposed by Cooper and McLaren (1992) which they t e rm the Modified-AIDS 
or M A I D S model. We propose to apply th is model i n the es t imat ion of I r i s h 

2. It should be noted that this approach may lead to parameter bias, especially in micro data 
(Pashardes, 1993). 



meat demand. The M A I D S model which we estimate w i t h adding-up, sym­
met ry and homogeneity imposed is given by 

W: 
q ^ Z j Y i j l n p ^ P i l n t X / P ) . . 

= — ; i,jOutj) = i , . . . , n 
l + B l n ( X / P ) 

l n P ^ I j W i l n p . ; 

I i « i = l ; I i Y i j = 0 ; Y ^ v . C U j ) ; I j Y ^ I i P . ^ M s S ^ O 

(1) 

where, 
W denotes the expenditure shares of the ind iv idua l meats relative to to ta l 
consumer expenditure; p denotes the prices of ind iv idua l meats and "other 
goods"; X denotes to ta l (nominal) consumer expenditure; P denotes the price 
index of a l l consumer goods; the Greek letters are the parameters to be esti­
mated. 

The M A I D S model w i l l adhere to the curvature conditions i m p l i e d by 
demand theory provided (see Cooper and McLaren (1992) and McLaren et al. 
(1995)). 

0 < ( J < 1 

Th i s requ i rement permits us to s tat is t ical ly test our estimated model for 
compliance w i t h the curvature condition over this in terva l . The A I D S model 
is of course a special case when 

p = 0. 

Given data constraints we were unable to estimate the parameters of the 
demand system i n the usual expenditure share form. We also considered i t 
p ruden t to include a t r e n d t e r m i n the denominator. Thus the model we 
actually estimated was as follows: 

<Xi + I j Yjj I n p j + pj l n ( X / P) + 8 ST 
; i , j ( i * j ) = l , . . . , n X _^ 

^Pi Jt l + p i n ( X / P ) 

l n P = Z i W i l n p i 

I i < X i = l ; l i Y i j ^ Y i ^ Y j i C M ) ; I j Y i j ; X i M P ; X i S ^ O 

(2) 



where, 
q is the per capi ta 3 consumption of ind iv idua l meats and T is a t ime t r e n d 
which could capture inter alia changes i n "tastes", s t ructural shifts and pos­
sible misspecified dynamics. 

The introduct ion of the t ime t rend renders our M A I D S model only approxi­
mately va l id since i t is apparent tha t w i t h a positive coefficient on the t r end 
t e r m the shares could u l t ima te ly exceed un i ty , whi le a negative coefficent 
would see the shares becoming negative. The possibil i ty of such outcomes 
emerging beyond the sample period cannot be ru led out but as long as th is 
behaviour does not emerge w i t h i n sample we can s t i l l have confidence i n the 
approximate val idi ty of our estimated model. 

I t is convenient to calculate the elasticties at the point of normalisat ion of 
a l l price and expenditure variables . 4 We chose 1990 — the last year of our 
sample — as the point of normalisat ion since we considered more up-to-date 
elasticities the more relevant for policy analysis. W i t h normal i sa t ion we 
obtain the Marshal l ian or uncompensated own-price elasticities as 

^ a = _ 1 + I i L = M 5 i ± m + p ( 0 i + 8 l T ) (3) 
a i + c Y r 

The cross-price elasticities are 

Expenditure elasticities are 

a ; + 8 i T 

n i x = l + — L - P (5) 
a ; + 8 ; T 

3. Two features of our estimation approach should be noted. First , prices are assumed to be 
exogenous which we justify on the assumption that Ir i sh meat prices are determined in our 
export markets. Second, our stochastic specification involves the appendage of a multivariate 
normal stochastic component to the deterministic equations which reflects standard practice in 
the estimation of demand systems up to now. However, it is worth pointing out that Conniffe 
(1993) and McLaren et al. (1995) have recently criticised this approach and recommend alter­
native procedures. 

4. See Alston and Green (1990) for a discussion on the appropriate manner of calculating 
elasticties in models such as ours. 



I I I D A T A A N D E S T I M A T I O N OF T H E M A I D S M O D E L 

A considerable effort had to be expended to generate the required data 
needed to estimate the model and the details are set out i n Appendix 1. For 
the econometric est imation we had 68 effective observations comprising 17 
time-series observations from 1974 to 1990 on each of the four meats. Given 
symmetry and l inear homogeneity, the system i n Equat ion (4) requires the 
est imation of 23 parameters. The system was estimated using the max imum-
l ike l ihood procedure i n the Time Series Processor (Version 4.3) package. 
I n i t i a l experimentat ion revealed tha t the own-price elasticity of demand for 
chicken to be not significantly different from zero and th is res t r ic t ion was 
subsequently imposed i n the es t imat ion . 5 

The results of the es t imat ion of Equat ion (4), where a l l right-hand-side 
variables are normalised to 1990=1 pr ior to t a k i n g logari thms, are given i n 
Table 1. 

Table 1: MAIDS Model Parameter Estimates of Irish Meat Demand0 

Constant 

Relative Prices^ 

Con. 
Expenditure Trend Constant Beef Mutton Pigmeat Chicken 

Con. 
Expenditure Trend 

.0028 -.0005 .0039 .0041 -.0009 .0068 .0003 
(0.36) (-.15) (3.45) (1.10) (-.77) (1.16) (0.62) 

.0155 -.0031 -.0031 -.0002 .0030 -.0007 
(4.11) (-3.65) (-2.55) (-0.31) (1.55) (-3.20) 

.0401 -.0010 -.0055 .0102 -.0016 
(3.89) (-.22) (-3.75) (1.62) (-2.58) 

.0098 c .0026 -.0003 
(2.81) (-.-IF (1-21) (1.45) 

(5=0.6828 
(2.56) 

Single equation statistics: 
Beef Mutton Pigmeat Chicken 

R2 0.86 0.91 0.84 0.95 
DW 1.78 1.15 1.69 1.40 

t-ratios i n parentheses. 
a = the equation for "other goods" is not being displayed. 
b = meat prices are denned relative to "other goods". 
c = coefficient restricted such that the own-price elasticity of chicken equals zero at 

the 1990 data point. 

5. The imposition of this restriction did not materially affect the other coefficient estimates. 
However, what it did do was to enable us to obtain stable estimates using the maximum likeli­
hood estimator. In the absence of this restriction we were only able to obtain robust estimates 
using a non-linear S U R E procedure. 



The key parameter i n terms of the adherence of our estimates to the cur­
vature conditions is the p estimate which we f ind to be 0.68 w i t h a t - ra t io of 
2.56 which implies tha t the curvature requirements are not violated. We also 
r a n the A I D S version of Equation (2), tha t is, setting P = 0. A likelihood-ratio 
test strongly rejects the A I D S model at the 5 per cent confidence level. 

The t rend parameters, which we in terpre t as captur ing a combination of 
"taste" and structural changes i n demand and possible misspecified dynamics, 
are significant and negative only i n respect of m u t t o n and pigmeat. Bear ing 
i n m i n d our previous comments about the possibility of the shares behaving 
pathologically w i t h large values of T, i t is comforting to note tha t we f ind no 
evidence of such behaviour w i t h i n sample. 

The Marshal l ian elasticity estimates are given i n Table 2. 

Table 2: MAIDS Elasticity Estimates of Irish Meat Demand, 1990 

Relative Prices 
Con. 

Meat Beef Mutton Pigmeat Chicken Expenditure 

Beef -1.07 0.50 0.53 -0.12 1.19 
(-2.25) (3.19) (1.12) (-0.76) (2.01) 

Mutton 1.16 -1.89 -0.93 -0.05 1.21 
(3.35) (-7.62) (-2.47) (0.32) (2.88) 

Pigmeat 0.32 -0.24 -1.04 -0.42 1.10 
(1.08) (2.55) (-2.93) (-3.58) (3.23) 

Chicken -0.20 -0.02 -1.17 0.00 a 0.88 
(0.77) (-0.23) (-3.54) (-.-)» (2.57) 

t-ratios in parentheses. 
a = restricted to equal zero. 

W i t h the exception of chicken, we f ind tha t demand is own-price elastic 
w i t h an exceptionally h igh parameter evident for mut ton . As mentioned pre­
viously we could not reject a zero own-price elasticity of demand for chicken. 
Expendi ture elasticities exceed u n i t y i n three cases w i t h chicken hav ing a 
value of about 0.9. The cross-price effects are interest ing. Beef appears to 
substitute w i t h mu t ton and pigmeat but not w i t h chicken. Beef is a stronger 
substi tute for m u t t o n t h a n the obverse. B u t pigmeat is suggested to be a 
complement to mu t ton consumption. Beef is a substitute for pigmeat bu t the 
relat ionship is stronger i n the other direction. Pigmeat is complementary to 
both mut ton and chicken consumption. I n the chicken relat ion the only strong 
cross-price effect which emerges is the impl ied h igh level of complementarity 
between chicken demand and pigmeat. 

I t m i g h t be of interest to point out t h a t the A I D S model, w h i c h was 



rejected by our data, tended to produce much higher own-price bu t lower 
expenditure elasticities. 

Our m a i n findings of relat ively h igh own-price and expenditure elasticities 
are broadly consistent w i t h the in ternat ional l i te ra ture as is apparent from 
Table 3 wh ich reproduces the results from a number of selected studies which 
employ a broadly similar methodology to our own. 

Table 3: Meat Demand Elasticity Estimates from Selected Studies 

Study" UK • FR US1 JAP US2 
Own-price Elasticities 

AUSL CAW US3 

Beef -1.66 -0.76 -0.96 -1.89 -1.05 -0.42 -0.96 -0.51 
Mutton/Lamb -1.42 -0.77 - - - -1.33 - -0.10 
Pigmeat -1.03 -0.48 -0.76 -0.76 -0.84 -1.12 -0.73 -0.73 
Chicken -0.90 -0.86 -0.98 -0.59 -0.10 -0.37 -0.91 -0.39 

Expenditure Elasticities 

Beef 1.32 0.89 1.22 1.83 1.39 1.61 1.61 0.97 
Mutton/Lamb 1.07 1.52 - - 0.85 - 1.26" 
Pigmeat 0.79 1.44 0.78 0.53 0.85 0.26 0.58 1.04 
Chicken 0.98 1.77 0.78 1.60 0.21 0.17 0.97 0.77 

* other "red" meats. 
a: UK=Burton and Young (1992). 

FR=Fulponi (1989). 
USl=Chris tensen and Manser (1977). 
JAP=Hayes, Wahl and Williams (1990). 
US2=Moschini and Meilke (1989). 
AUSL=Alston and Chalfant (1987). 
CAN=Chalfant, Gray and White (1991). 
US3=Wellman (1992). 

The studies of Christensen and Manser (1977) and Alston and Chalfant (1987) employ the 
Translog and Modified TranslogI AIDS specifications respectively while the remaining papers 
use the A I D S model. 

I V C O N C L U D I N G COMMENTS 

This paper has presented, for the f i rs t t ime, a system-based est imation of 
the demand for meat i n I re land. Our paper is also unique to the extent t ha t 
we estimate the M A I D S model of Cooper and McLaren (1992) which allows us 
to s tat is t ical ly test the va l id i ty of the A I D S specification and also to deter­
m i n e whe the r the est imated model adheres to the requisi te curva ture 
restrictions impl i ed by neo-classical theory. Our empirical estimates strongly 
support the M A I D S model and reject the special case A I D S version. More­
over, our results do not violate the curvature requirements. 

Our m a i n findings reveal re la t ively h igh own-price and expenditure elas­
ticit ies. These findings are also consistent w i t h the internat ional l i terature . 
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A P P E N D I X A l : D A T A D E F I N I T I O N S 

Meat consumption (tj;) 
Data on per capita meat consumption (kilograms) were obtained from the 

I r i s h Stat is t ical B u l l e t i n ( ISB, March 1986) for the years 1974-1984. As this 
series was discountinued i n 1984 we used data produced by the Food and 
A g r i c u l t u r a l Organisation (FAO) for the years 1985-1990. The FAO and ISB 
data overlap for 1983 and 1984 and as there is close agreement between the 
series the data for 1985-1990 should be consistent w i t h tha t for the earlier 
period. Beef and sheepmeat consumption consists of carcass meat, poul t ry-
meat includes uncooked chicken only and pigmeat comprises pork and bacon 
consumption, excluding cooked ham. 

Meat prices (Ln( Ptj); i,j'= l,...,n-l) 
As no re t a i l price series are published for the meat aggregates used i n our 

analysis ( that is, beef, sheepmeat, pigmeat and poultrymeat) these had to be 
constructed. The prices for these meat aggregates were obtained as follows: 

Beef: The Central Statistics Office (CSO) publish quarter ly national average 
r e t a i l prices ( inc luding V A T ) for the pr inc ipa l cuts of beef, namely, round 
steak, s i r lo in and r i b steak. These series tend to be highly correlated but we 
though t i t preferable to u t i l i se as much in format ion as was available by 
compi l ing a price index. We f i r s t aggregated the quar ter ly prices to annual 
values. Then we derived a price index as 

Ln(PB) = X S i * L n ( P B C i ) (1) 



where, 
PBC: = price of the i t h beef cut; and 
S; = expenditure weight for the i t h beef cut. These weights are unpub­

lished bu t the CSO k ind ly made available a set of weights derived 
for November 1982. 

Sheepmeat: A s imilar procedure was employed here. The pr incipal price cuts 
used i n compi l ing the index i n the manner of Equat ion (1) were: leg, l o i n 
chops, gigot chops, neck and liver. 

Pigmeat: The price of pigmeat is an aggregate of pork and bacon price cuts. 
A n index of pork prices was obtained by aggregating the r e t a i l prices of leg, 
lo in , shoulder and porksteak again i n the manner of Equation (1). The bacon 
r e t a i l price index was defined for back rashers, streaky rashers and ham. 
F ina l ly , the pork and bacon price indices were aggregated in to an index of 
pigmeat prices us ing the CSO published weights for each type of pigmeat 
which are based on the 1987 Household Budget Survey (HBS). 

Poultrymeat: No official re ta i l price series are published for Ireland. However, 
t ime series estimates of the r e t a i l price of uncooked chicken were k i n d l y 
supplied by the Irish Poultry Processors Association. 

All consumer goods'price (Ln(P)) 
We used Ln(CPI) as a proxy for Ln(P) i n Equation (1) of the text. 

"Other" goods'price (Ln(pJ) 
I n the context of our study "other" goods comprise a l l consumer goods 

except our four meats. We obtained a proxy for th is price simply as 

L n ( p n ) = Ln(CPI) - S m * L n ( p m ) (2) 

where, 
p n = the price of "other" goods; 
p m = the price of meat which is obtained by aggregating the prices of the 

four meats i n our study; and 
S m = the expenditure share of our four meats i n to ta l consumer expendi­

ture as published by the CSO based on the 1987 Household Budget 
Survey. 

Nominal consumer expenditure (X) 
This series was obtained from the Na t iona l Income and Expendi ture 

Accounts (ESRI databank). 




