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Abstract 

In this paper using data form 1958 to 1989, the hypothesis of linear habit formation cannot be 

rejected, indicating that tastes have not been constant in Greece. Food exhibits inventory depletion effect; 

beverages and tobacco, footwear and clothing, settling and housing, and transportation and communica­

tion exhibit habit persistence. By accounting for habits, food becomes more sensitive to both prices and 

expenditure; while the opposite is true for settling and housing, and transportation and communication. 

On the other hand, beverages and tobacco, and clothing and footwear become more price responsive but 

less income sensitive when myopic formation is considered. (JEL D12) 

1. Introduction 

The specification and empirical estimation of complete demand systems, 
which are consistent with the utility maximization theory, have been proceeded 
within a static or a dynamic framework (Brown and Deaton, 1972; Blundell, 
1988; and Phlips, 1983). In a time series context, a static modeling of consumer 
behavior assumes that there are no changes in tastes over time and thus, changes 
in quantity demanded are purely determined by changes in commodity prices 
and income. This assumption is, however quite unrealistic whenever the empiri­
cal analysis is dealing with long time series data. Instead, a dynamic modeling of 
consumer behavior may be more appropriate as long as purchases of goods are 
affected by changes in habits. 

Two approaches are usually distinguished within a dynamic modeling of 
consumer behavior, (Phlips, 1983): one deals with durable goods (e.g. Tinter, 
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1938; Cramer, 1957; and Diewert, 1974) and the other with the role of habits and 
their formation (Gorman, 1967; Pollak, 1970 and 1976; Pollak and Wales, 1992; 
Lluch, 1974; Spinnewyn, 1981; Pashardes, 1987; Muellbauer and Pashardes, 
1982 and 1992). The former analyzes the effects of commodity durability on 
consumer behavior while the latter is based on the simple proposition that past 
and future consumption patterns have an important ifluence on present con­
sumption patterns. In a habit formation framework, a change in commodity 
prices or income will cause a change in quantity demanded of the particular 
good which, in addition, will induce a change in tastes. Moreover, this change in 
tastes leads to a new change in the level of consumption (Pollak, 1970). On the 
other hand, changes in the demand of a commodity, in the absence of prices 
and/or income changes, may be attributed to changes in tastes or habits. 

Habit formation underlies the consumption of most of the commodities 
available to consumers. The conumption of food, for example, is subject to 
changes in taste due to advertising (e.g. fast food versus traditional meals), diet 
effects (e.g. food containing less fat or in general, less food), and health-safety 
effects (e.g. cholesterol free food). These changes in habits with respect to food 
consumption result in inventory depletion effects. Similarly, advertising cam­
paigns against smoking (e.g. warning messages in cigarettes packets) and drink­
ing (e.g. "do not drink and drive") eventually result in inventory depletion effects 
with respect to the consumption of alcoholic beverages and tobacco. In contrast, 
changes in habits for footwear and clothing, for which people try to follow 
precisely today's fashion, result in habit persistence. 

Habit formation has been modeled in a rational (see Spinnewyn, 1981; 
Pashardes, 1986; and Muellbauer and Pashardes, 1992) or a myopic (see Pollak, 
1970 and 1976) fashion. Rational habit formation takes both past and future 
consumption patterns into account to determine present consumer preferences. 
Spinnewyn (1979, 1981), Phlips and Spinnewyn (1982), Pashardes (1986) and 
Muellbauer and Pashardes (1992) provide the theoretical and empirical frame­
works for rational habit formation. Even though Phlips and Spinnewyn (1982) 
argued that myopic and rational habit formation are observationally equivalent 
in a demand system context, Pashardes (1986) developed a framework where an 
empirical distinction between them is feasible through the Almost Ideal (AI) 
demand system (Deaton and Muellbauer, 1980). In this framework, myopic 
habit formation is a nested and testable hypothesis. 

Myopic habit formation refers to the case where past consumption influen­
ces current preferences and consequently the current demand for a good (Pollak, 
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1970 and 1976). Myopic habit formation may be attributed to the following two 
reasons: first, the consumer may have fixed commitments which do not allow 
him to adjust his consumption pattern according to changes in prices and 
income (this may be the case with goods like housing, cars, etc); and second, the 
consumer may be ignorant of consumption possibilities outside the range of his 
past consumption pattern because of lack in information (advertising, fashion 
and ethics) or an incomplete learning-by-doing consumption process (this may 
be the case, for example, with clothing, food, smoking, and recreation). 

The empirical analysis of myopic habit formation has been done by using a 
linear specification because of its straight forward estimation procedure. Two 
alternative specifications have been used: the simple linear form (Pollak and 
Wales, 1969) and the generalized linear form (Ray, 1985). In the simple linear 
habit formation, certain parameters are specified to be linear function of pre­
vious consumption levels of the commodity under question and (probably) of all 
other commodities. It should be noted that interaction terms between previous 
consumption levels of different commodities are not allowed in this specifica­
tion. The simple linear habit formation has been applied to the Linear Expendi­
ture System (LES) by Pollak and Wales (1969), to the Generalized Linear 
Expenditure System (GLES) by Wales (1971), to the Translog utility function by 
Manser (1976), to the Quadratic Expenditure System (QES) by Howe, Pollak 
and Wales (1979) and to the AI demand system by Blanciforti and Green (1983). 
On the other hand, the generalized linear form allows certain paramaters to be a 
linear function of previous consumption levels, with the partial effect on con­
sumption being related to the consumption of all commodities in the preceding 
period(s). The generalized linear habit formation, has been apllied to the Gor­
man Polar Form Demand System (GPFDS) by Ray (1985). Even in the more 
recent studies, however, the most commonly used form of habit formation is 
that of simple linear habit formation (see among others Haden (1990), Chen and 
Veeman (1991)). 

The main objective of this paper is to incorporate and analyze the role of 
myopic habit formation into postwar changes in consumer expenditure shares 
for six aggregate commodity groups in Greece. The hypothesis of constant tastes 
is tested against aggregate consumer expenditure data for the period 1958 to 
1989 using a simple linear habit specification. This is achieved by estimating a 
static as well as a dynamic version of the AI demand system. Moreover, a 
comparison between the estimated price and expenditure elasticities of the static 
and the dynamic model is provided. 

4 
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In the postwar era, tremendous changes have occured in Greek consump­
tions patterns. Except of the rapid increase of total consumption expenses, the 
changes occured on the distribution of expenditures among commodity catego­
ries are also important. The expenditure share of food steadily declined from 
almost 0.45 in the 1960s to 0.20 in the 1980s. On the other hand, the expenditure 
shares of settling and housing and transportation and communication increased 
during the same period. The footwear and clothing expenditure share increased 
up to the middle of 1970s and decreased thereafter. Finally, the beverages and 
tobacco expenditure share remained almost unchanged over the whole period. It 
is hypothesized that some of these changes are attributed to habit formation. 

The paper is organized as follows. In the next section, an illustrative deriva­
tion of the estimated expenditure share equations for the static and dynamic AI 
demand system is provided. The data used in the empirical analysis and the 
estimation procedure are discussed in the third section. The fourth and the fifth 
sections contain the empirical results and the elasticity measures, respectively. 
Summary and concluding remarks follow. 







3. Data and Estimation Procedure 

For the econometric estimation of (7) and (15), annual observations from 
1958 to 1989 for six aggregate commodity groups in Greece are used. The six 
aggregate commodity groups are: food; beverages and tobacco; footwear and 
clothing; settling and housing, which includes heating, lighting, furniture and 
house equipment; transportation and communication; and finally, the category 
of others includes recreation, entertainment, education, health care and other 
services. 

The data required for the study are provide by the National Account of 
Greece published by the National Statistical Services. The expenditures to each 
aggregate commodity group, both in current and in constant (1970) prices, are 
used. The price index corresponding to each commodity group is derived by 
dividing the current to constant expenditures. The expenditures for the category 
of others is calculated by subtracting from the total personal expenditure on 
consumer goods and services the sum of the expenditures on the goods for the 
first five categories. Then, its price index was measured similarly to the other 
categories. The expenditure share for each commodity group is given by dividing 
the expenditures for that group by the total expenditure on consumer goods and 
services. Finally, the total personal expenditure on consumer goods and services 
is used as the total consumer expenditures. 

The systems of equations (7) and (15) are estimated with a seemingly unre­
lated regression (SUR) method (Zellner, 1962), which adjusts for cross-equation 
contemporaneous correlation. The efficiency of estimation can be increased by 
imposing theoretically proposed restrictions on the coefficients of the equations. 
The restrictions a priori imposed on the model include: linear homogeneity of 
the consumer expenditure function in prices, symmetry, and the adding-up res­
triction of expenditure shares. Under these restrictions anyone equation from 
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the set of expenditure shares equations can be arbitrarily excluded, which in this 
case was the expenditure share of beverages and tobacco. Since Zellner's method 
is sensitive to which equation is excluded, the procedure must be iterated and for 
this reason an iterative seemingly unrelated regression method is used (Ober-
hofer and Kmenta, 1974). This estimation method ensures that the estimates 
assymptotically approach those obtained by the maximum likelihood method 
and they do not depend on the choice of the excluded equation. However, this 
estimation procedure is appropriate only when there is no serial correlation of 
error terms within equations. 

In the case where the disturbances exhibit not only contemporaneous corre­
lation across equations but an autocorrelation pattern in each equation as well, 
Parks (1967) proposed the following two-stage estimation procedure. Each of 
the system's equation is initially estimated using OLS and then corrected auto­
correlation. With respect to equations of systems (7) and (15), first-order auto­
correlation was found in the expenditure share of settling and housing. Auto­
correlation was corrected through a Cochrane-Orcutt procedure. In the second 
stage, the systems of equations (7) and/or (15), corrected for autocorrelation, 
are estimated with an iterative SUR procedure. This two-stage estimation proce­
dure is similar to that outlined by Judge et al. (1980: 260-267) when the first 
observation from each equation is missed because of the first-order autocorrela­
tion process. Parks (1967) prosedure was also used by Kmenta and Gilbert 
(1970). 

.. · 

4. Empirical Results 

Estimates of the structural parameters for both the static and the dynamic 
versions of AI demand system are reported in Tables 1 and 2, respectively. 
Twenty six out of the thirty five coefficients are statistically different from zero 
for the dynamic AI demand system while twenty three out of thirty coefficients 
are statistically significant for the static model. Monotonicity of the consumer 
expenditure function can be cheked by computing the predicted values of the 
expenditure shares. Given the estimated parameters, it can be shown that mono­
tonicity is satisfied since the predicted expenditure shares are positive for all 
observation and each commodity group. Moreover, given that all own-price 
Marshallian elasticities are negative and income elasticities are positive, the 
corresponding own-price Hicksian elasticities are also negative. The concavity of 
the expenditure function is ensured by the fact that the corresponding Slutksy 
matrix will be negative semi-definite. 
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The hypothesis of linear habit formation cannot be rejected indicating that 
consumer tastes have not been constant during the period 1958 to 1989. The 
calculated value of X2-statistic is 77.94 while the critical values, for five degrees 
of freedom, are 11.07 and 15.09 at 5% and 1% level of significance, respectively. 
The null hypothesis of constant tastes consists of all δ; being equal to zero across 
expenditure share equations. Thus, the statistical significance of the habit per­
sistence coefficients suggests that habit formation had some influence on the 
allocation of consumer's expenditures among the six aggregated commodity 
groups. In other words, past consumption had significantly influenced present 
demand for all aggregate commodity groups and hence, it has affected consumer 
behavior. 

According to the sign of habit formation coefficients, δ,, food and the 
category of others exhibited inventory depletion effects. The habit formation 
coefficient for the latter is, however, statistically insignificant which suggests 
that this commodity group may exhibited constant tastes. Inasmuch as food, its 
habit formation coefficient indicates a strong inventory depletion effect. That is, 
given constant prices and income, consumers were willing to reduce its contribu­
tion to total expenditures by an average rate of 8.7%. This may be due to (1) 
stronger needs or preferences for allocating income to other commodity groups; 
(2) diet methods and (3) changes on food consumption patterns (more fast food 
which actually is relatively cheaper). 

In contrast, beverages and tobacco; footwear and clothing; settling and 
housing; and transportation and communication exhibited habit persistence. 
From these commodity groups, footwear and clothing exhibited relatively 
stronger habit persistence compared to beverages and tobacco. According to our 
findings, habits may contributed, ceteris paribus, around 6% to the increase in 
the expenditure share of footwear and clothing. This is mainly explained by the 
nature of this commodity group where fashion (e.g. use of unisex clothes and 
blue jeans) and advertising (e.g. athletic shoes and T-shirts, firm-specific clothes 
like Lacoste, Adidas etc) play an important role in its demand function. 

The relatively strong habit persistence nature of the commodity group 
labeled settling and housing is primarily caused by the furniture and house 
equipments. During the postwar period, the modernization of Greek households 
has expanded and the extensive use of electrical house equipment like television, 
refrigerator, electric iron, and washing machines has been established. Conse­
quently, expenditures for electrical and water utilities have also increased. The 
habit persistence with respect to transportation and communication may be 
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explained by the every-day use of buses and taxi-cubs mainly in the urban areas 
and the revolutionary expansion of telephone services even in the smallest vil­
lages in Greece. 

where δy is the Kronecker delta and ni is the expenditure elasticity and (18) and (20) 
give the Marshallian elasticities for the static and dynamic versions of AI demand 
system. 

Given that the own-price elasticities for all six aggregate groups are nega-
rive in both the static and the dynamic AI demand system, the Marshallian 
demand functions are downward sloping. This indicates that all aggregate com­
modities found to be normal goods. Moreover, in the static model, only food 
and transportation and communication are found to have an inelastic demand 
while in the dynamic model, settling and housing is also found to be price 
inelastic. The rest of the aggregate commodity groups have an elastic demand in 
both models. Finally, the sign of the cross-price Marshallian elasticities remain 
unchanged in both models except for that between settling and housing and 
others. 

Even though the sign of either own-price or cross-price elasticities does not 
change across the static and dynamic model, the magnitude of the elasticities 
changes a lot. In particular, food, beverages and tobacco, and clothing and 
footwear have a relatively more elastic demand in the dynamic version of AI 
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demand system; while the opposite is true for settling and housing and transpor­
tation and communication, and others. Therefore, it can be argued that the 
demand for commodities which are more sensitive to habit formation is more 
elastic when habits are taken into consideration than otherwise. This has consid­
erable policy implications with respect to commodity taxation and thus, with the 
revenue generated by governmental authorities. In contrast, demand for settling 
and housing, and transportation and communication, is less elastic when habit 
formation is considered. This, of course, is of equal importance for policy and 
welfare questions. 

The income (expenditure) elasticities are also presented in Table 3. For both 
models, the income elasticities are positive; thus, the possibility of inferior goods 
is eliminated. In addition, according to their magnitudes, food and beverages 
and tobacco behave as necessities in both models; while clothing and footwear, 
transportation and communication, and the others behave as luxuries. Settling 
and housing is sensitive to the demand specification; this commodity group 
seems to be a luxury under a static model while it is a necessity under a dynamic 
specification. Given, though, that the hypothesis of habit formation cannot be 
rejected, settling and housing is more likely to be a necessity. 

The income sensitivity of the commodity groups also changes according to 
the modeling of the demand system. Food, beverages and tobacco, and others 
become more sensitive to changes in expenditures under a dynamic modeling; 
while the opposite is true for the rest of the commodity groups, i.e. they are more 
income responsive under a static modeling. Nevertheless, it must be noted that 
there are no changes from necessities to luxuries and vice versa under the two 
alternative models used in this paper. 

6. Summary and Concluding Remarks 

The hypothesis of linear habit formation cannot be rejected by the data 
indicating that tastes have not been consant in Greece during the period 1958 to 
1989. According to the sign of habit formation coefficient, food exhibited inven­
tory depletion effects because of habits. In contrast, beverages and tobacco; 
footwear and clothing; settling and housing; and transportation and communi­
cation exhibited habit persistence. 

By taking habits into consideration, food become more price as well as 
income sensitive than otherwise. In contrast, under habit formation, settling and 
housing; and transportation and communication become less elastic with respect 
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