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Abstract 

Restrictions on systems of demand equations have been traditionally tested using static models. The 

usual results of these tests are a rejection of the restrictions imposed by the economic theory. A possible 

explanation of these findings is inadequate dynamic specification of the demand functions. This paper 

estimates a vector time series model of expenditure shares in the context of a singular dynamic demand 

system. The model allows for non-symmetric and non-homogeneous short run behaviour. The homoge

neity and symmetry restrictions are only examined in the long run structure. Results based on Greek time 

series data are presented and reject the static modelling while restrictions suggested by economic theory 

are not rejected when imposed on the long run structure. (JEL D12) 

1. Introduction 

The AIDS model of Deaton and Muellbauer (1980 a, b) is considered the 
most popular demand system in applied demand analysis for a number of rea
sons. First, it is derived from a specific cost function and thus corresponds to a 
well defined preference structure, which is convenient for welfare analysis. 
Second, the functional form of the preferences is flexible in that it can be thought 
of as a local second-order approximation to an unknown preference structure. 
Third, homogeneity and symmetry restrictions depend only on estimated 
parameters and so are easily imposed and tested. Finally Deaton and Muel
lbauer (1980b) suggested a linear approximation of the nonlinear AIDS model, 
which works well if prices are collinear, and is frequently what is estimated in 
practise. 
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However when AIDS demand system was applied to annual British data 
although Deaton and Muellbauer (1980a) found plausible structural parameter 
estimates and reasonable price and income elasticity estimates homogeneity and 
symmetry restrictions were rejected. Based on these and other results they con
cluded that influences other than current prices and current total expenditure 
must be explicity incorporated into the model to explain consumer behavior in a 
theoretically coherent and empirically robust way. They suggest generalizing 
their static model by adding dynamic elements and including other factors to 
improve their original framework. 

Anderson and Blundell (1982, 1983), developed a dynamic specification of 
AIDS. In their approach, which was adopted by this paper, equilibrium theory is 
used to generate a representation of long run behaviour. A convenient repa-
rameterisation, similar to that of Hendry and Von Ungern Sternberg (1981), is 
used to partition the dynamic model into its long and short run components. 
They also applied the above model on Canadian time series data and rejected 
current practise of static modeling while restrictions suggested by economic 
theory were not rejected when imposed on long-run structure. 

In this paper, we attempt to investigate, the pattern of Greek demand by 
estimating Andersons and Blundels (1982) dynamic specification of AIDS as 
well as all nested models including the static one. In Sections 2 and 3 we discuss 
the general dynamic model as well as the nested models while in Section 4 we 
estimate and test the above models by using annual time series data for five 
categories of non-durable Greek expenditure. As it turns out the static system is 
rejected by the data which means that further tests and estimated elasticities 
based on such a model are no longer valid. Finally, in section 5, some conclu
sions are drawn concerning the use of static systems as description of consumers' 
behaviour over time. 

where w(t) is an nxl vector of shares in the total expenditure on η commodity 
classifications, the nxl elements of the vector function f( ) depend upon a kxl 
vector of nonstochastic variables x(t) which very over time, and a jxl vector of 
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parameters θ assumed constant over time. Since the elements of w(t) always sum 

to unity the system of equations (1) is singular, and so the parameters θ will 

satisfy some restrictions with certainty. 

The essential feature of the problem are retained if (1) is assumed to be 

linear in variables x(t), the first element of which is an intercept term. When the 

equations are augmented by a vector of stochastic errors u(t), (1) may be written 

as: 
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3. The Empirical Model 

The demand system which we use to describe long-run behaviour is the 
Almost Ideal Demand system of Deaton and Muellbauer (1980b). In its static 
version this takes the form: 

It is interesting to note that this autoregressive model is the most general 
dynamic specification nested in (6) that requires equality between each long run 
and short run effect. This common root restriction is a strong constraint on 
consumer behaviour and one that it is important to test in any empirical study. 



Nested within both the autoregressive and partial adjustment models is the 
static model most commonly used in the litterature. The restrictions that these 
models imply in terms of the structure of (8) are outlined in Table 1. 

4. An Application to Consumers' Expenditure Decision in Greece 

The data used in this application are an annual time series on five categories 
of non-durable consumers' expenditure in Greece for the period 1958-92 inclu
sive. The above data set is provided by the National Accounts of Greece. The 
five groups are food, alcohol and tobacco, clothing and footwear, recreation and 
finally medical care and health expenses. The recreation category contains 
recreation, entertainment, education and cultural services; Full information 
maximum likelihood methods were used to estimate all models derived in sec
tion 3 making use of nonlinear routines in main frame TSP. For computational 
convenience, throughout this paper, per capita total expenditure was deflated 

η 

using the share weighted index, InP = X Wjlnpj rather than index (7). As indi-

cated in Deaton and Muellbauer (1980a, b) as well as in Anderson and Blundell 
(1983), use of this index has little effect on the value of the loglikelihood. 

As will be shown, there is sufficient variation in this five commodity Greek 
sample to identify all the parameters of the unrestricted model (5) developed in 
the previous section. The methodology of the previous section of this paper has 
been to generate a flexible model both in terms of aggregate consumers' prefer
ences and dynamic adjustment. In small samples the required flexibility natu
rally reduces the available degrees of freedom. Experimental evidence with static 
demand systems (see Bera et all (1981)), Laitenen (1978) and Meisuer (1979) 
suggests that these procedures lead to over-rejection in finite samples. This 
propensity to over-reject may be severe but tends to be less so in small systems of 
the size considered here and diminishes with the use of the likelihood ratio rather 
than Wald type statistics. Various small sample corrections are available and 
have been used in empirical demand studies, for example Pudney (1981) and 
Simmons (1980). However, these adjustments are only approximate and their 
properties are unkown in dynamic systems where even for linear within equation 
restrictions, no exact criteria exist. The impact on test conclusions of these 



192 

adjustments can be large and will therefore be discussed thoughout the empirical 
investigation presented here. 

The results of the tests on dynamic structure are given in Table 2 which may 
be seen as the empirical counterpart of Table 1. The critical values (C V) and x2 

values refer to the asymptotic likelihood ratio criteria discussed above while x2* 
is the corrected test statistic as suggested by Pudney (1981). To keep the overall 
significance level reasonable and to protect, to some extent, against the over-
rejection discussed above, all tests were contacted at the 1% level. The important 
conclusion to be drown from Table 2 is that, even at this low significance level, 
one of the two submodels, the autoregressive one, is rejected using the asymp
totic criteria. Despite the rejection of this model, it is of interest to consider the 
results of testing the static model against either of these simpler dynamic repre-
santations. In both cases, Table 2 indicates a decisive rejection of the static 
model. 

The result of applying the small sample corrections suggested in Pudney 
(1981) and Simmons (1980) is to leave the rejection of the static model unaf
fected but to allow the autoregressive model to move out of the critical region as 
we see from Table 2. Given the limited degrees of freedom, this may not seem 
surprising. Nevertheless, as shown in section 3, the autoregressive model does 
impose strong restrictions on the relationship between long and short run behav
iour in this framework. Clearly, the autoregressive specifications would be 
inclined to impose stronger constraints when aggregate behaviour is restricted to 
obey the homogeneity and symmetry restrictions. As we can see from Table 3, 
which reproduces Table 2 under these restrictions, with resulting parameter 
space reduced and with the larger values of the test statistic, both dynamic 
simplifications are rejected at reasonable levels of significance and this is also the 
case for the static model. It also should be noted that these results remain 
unaffected even with small sample corrections. 

From the above it is apparent that model (5) is the chosen one as a suitable 
maintained hypothesis. However for comparison reasons we shall also discuss 
the estimation results from the static model. 

First, we present the results for the unconstrained static version of the AI 
demand system in Table 5, and with homogeneity and symmetry imposed in 
Table 6. As we see from Table 4, where we present the tests on economic theory, 
the homogeneity as well as symmetry restrictions are rejected by the data a 
result unaffected by small sample adjustments of the type described above. The 
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very considerable worsening of the Durbin-Watson Statistic under the null is 

also a notable feature of Table 5 in comparison with Table 6. This offers support 

for our hypothesis that there is a connection between the rejection of these 

restrictions and the dynamic properties of consumer demands. 

In addition to adding-up symmetry and homogeneity, we also impose con

cavity (see Barten and Geyskens (1975), Conrad and Jorgenson (1979)). Concav

ity can be checked for any given estimates by calculating the eigenvalues of the 

slutsky matrix. The static model generates one non-negative eigenvalue even 

though, as we can see from Table 9, all the compensated own price effects are 

negative. Thus, there is some non-concavity present in this static version of the 

model. 

Now we turn to the estimates of the dynamic model as defined by (8). Not 

wishing to impose restrictions on short run behaviour, the Γ coefficient matrix is 

left unrestricted throughout this test procedure. The conclusion to be derived 

from Table 4, is that neither the 4 homogeneity nor the 6 symmetry restrictions 

are rejected by the data even without a small sample correction. There is thus a 

striking difference between the static and dynamic models. Symmetry and 

homogeneity are strongly rejected for the static model and accepted, for the 

dynamic model. Moreover, while their imposition on the static model induces 

positive residual autocorrelation, for the dynamic model their imposition elimi

nates some symptoms of negative residual autocorrelation to give the satisfac

tory Durbin Watson statistic reported in Table 8. Since the model contains 

lagged dependent variables, the Durbin Watson statistics cannot be rigorously 

applied. However, a kind of Lagrange multiplier test can be constructed by 

re-estimating the demand system including for each equation the lagged residual 

as a sigle additional regressor. None of the coefficients on the lagged residuals 

were significant. 

Table 9, reports the income elasticities and the compensated price elastici

ties for both dynamic and static models. In both symmetric models own_price 

elasticities appear to be negative while both models again classify food as neces

sity and the rest categories as luxuries. However the static model as would be 

expected biases the income elasticities towards unity. This may be interpreted as 

accommodating some lack of adjustment in the short-run. 

The dynamic model also gives rise to one positive eigenvalue for the substi

tution matrix even though the compensated own price elasticities are all negative 

as we can see from Table 9. Another point that should be noted is the general 

price inelasticity of demand; only the category education/recreation appear to 

13 
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be price elastic for the dynamic model while for the static the categories clo
thing/footwear and medical care/health expences. 

5. Conclusions 

This paper has attempted a thorough empirical examination of the 
dynamic structure of an econometric model to ensure that it is not rejected by 
the data prior to examining the economic theory embodied therein. It has been 
shown that static, simple autoregressive and partial adjustnment models tend to 
be rejected by the data. The implications of these results are important for the 
modelling and prediction of consumers' behaviour. They suggest that it is not 
sufficient to simply adjust the error specification on the usual static systems or 
choose a dynamic model representing particular underlying theories of short run 
adjustment such as partial adjustment model. A more general dynamic specifica
tion is required. If this procedure is not followed, estimated income and relative 
price responses may be biased and resulting predictions of behaviour quite 
inaccurate. It has been shown that the general dynamic model performs better 
than all the other models, homogeneity and symmetry restrictions are not 
rejected by the data while there is not evidence of serial corellation between the 
residuals. 
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