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Abstract

In this paper we estimate income elasticities and own- and cross-price elasticities for a number
of categories of goods. The methodology used was proposed by Deaton (1987). Expenditure
and quantity data from Household Budget Surveys for Bulgaria are used. The households are
geographically separated into clusters. The prices are assumed to be the same within each of
the clusters, so that the effects of income and other demographic factors on unit values are
determined and the variances and covariances of the measurement errors estimated in the first
stage. Then, in the second stage, the spatial price variation between the different clusters is
used for the estimation of own- and cross-price elasticities for various categories of goods. We
report income elasticities and own- and cross-price elasticities for eight goods.
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1. Introduction

Given the easy comprehensibility and enormous importance for policy-makers of the elasticity
concept, the estimation of elasticities has been one of the main trends in applied demand
analysis. Since the 1930s (see Allen and Bowley [1935], Bergson [1936], De Wolff [1938], and
Schultz [1938]), economists have been constantly improving their methodologies and model
specifications in order to extract information on different elasticities from cross-sectional and
time-series data.” For the estimation of price elasticities, time-series data seemed to be the
most useful, and it was deemed quite unfortunate that most of the developing countries lacked
such data. Deaton (1987, 1988, 1990), however, introduced a procedure which enables
researchers to estimate own- and cross-price elasticities from household budget surveys.
Since such surveys are available for a large number of developing countries, this new approach
has an enormous practical application.

Most of the countries in transition do not have a long enough record of time-series data to allow
the estimation of the price elasticities of certain goods. Nevertheless, for the conduct of a wise
fiscal policy % especially during the period when the economy is being restructured %
governments need to know the approximate magnitude of the elasticities of some important
goods. It is also true that the ex-socialist countries used to gather reliable and sophisticated
household budget surveys. Therefore, it is of great interest to determine whether and how the
proposed methodology could be applied to countries in transition.

The household budget surveys contain data on expenditures and purchased quantities.
Therefore, one could derive proxies for the goods’ prices % their unit values % by dividing the
expenditures on a given good by the quantity purchased. However, “goods” usually represent
an aggregation of commodities, so that cheese, for example, would contain white cheese,
yellow cheese and other kinds of cheese. What is more, we may have different qualities of
each of these. This presents a number of problems. First, an increase in household income
would most likely increase the unit values, since richer households would tend to buy higher
quality goods. Second, quality itself is determined by the price of cheese and all other relevant
goods. Finally, a measurement error is likely to exist due to the fact that both expenditures and
guantities are measured with error.

The central idea in Deaton’s analysis is to divide the households geographically into clusters.
The prices are assumed to be the same within each of the clusters, so that the effects of
income and other demographic factors on unit \alues can be determined and the variance-
covariance matrix of the measurement error estimated. Then, in the second stage, the spatial
price variation between the different clusters is used for the estimation of own- and cross-price
elasticities for various categories of goods.

! An excellent survey of the initial fundamental works in this field is given by Brown and Deaton (1992), “Surveys
in Applied Economics: Models of Consumer Behaviour”, Economics Journal, 82, 1145- 1236.
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The paper is organised as follows: in Section 2, the theoretical background of the model is
described; in Section 3, we discuss the estimation procedure and the various econometric
considerations; the data used and the way it was processed is discussed in Section 4;
Section 5 presents the results that we obtained, while Section 6 concludes the discussion.

2. Theoretical Background

The data we have are on composite goods such as meat, yoghurt, and salami. Each of these
categories contains different goods which are themselves of different levels of quality. The
households which participated in the surveys recorded both quantities and expenditures.
Therefore, in the data we find, for example, that a certain household for a certain period of time
spent 1000 leva buying 20 kilograms of cheese. Dividing the former by the latter % which would
be the unit value of cheese ¥ could be used as an indicator that the price of cheese is 50 leva
per kilo. It is then straightforward to derive the own- and cross-price elasticities by running a
regression of the quantity purchased on the unit value, income, and several other
characteristics.

There are, however, a number of problems with such an approach. Prais and Houthakker (1955)
noted that unit values seem to be positively correlated with household income. Quality choice
also depends on prices since a change in the price of cheese or any other relevant good might
have an influence on the quality of cheese consumed by the households. As a result, the price
changes would be different from the unit value changes corresponding to the same changes in
the quantity consumed. Therefore, the price elasticities might be exaggerated.

Since, most probably, expenditures and quantities have been measured with errors, measured
unit values are likely to be negatively correlated with measured quantities.

The above discussion could be analytically presented as follows. Let P, be the vector of prices

in the group S. The households are divided geographically into different clusters c. The
expenditure on one group is E_ = p'SXS, where X is the vector of consumed quantities.

p, = Nn,p;, D

where, N is defined as a scalar (Paasche) linear homogenous price level for the group (for
example, the price of milk relative to the other goods), and p; is deemed as the “fixed price

structure” of the relative prices in group S, assumed to be the same for all clusters.

The difference among the prices in different clusters is brought by N . A group quantity index

X, is defined as
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X, =(nd) X, 2

where, ng is a vector of ones (and then (ng)'xsis simply kilograms or liters) or anything else

that might be deemed important (as calories).

The unit value, M, is

E, __ (p) X
m=-=N—=-— ®)
TX (ng) X,
From here
Inm =Inn  +Inq,, 4)
where, (s equals % and stands for quality. If better-off households purchase bundles

S

that contain a larger share of high price per kilo items then M) will rise with income. The
income elasticity of M) was defined by Prais and Houthakker as “quality elasticity” (see

equation 9 below).

The specified utility function is

u=f [ul(xl),uz(xz),. aug(x,), ...,um(xm)] , )

where each of the goods form a separable branch of preferences. From this it follows that the
demand function for each good is

X, =xs(Es,ps)=xs§,p’;g- 6)

Then,

fing, _ Ting, &  TInEO

finn, ﬂInEsg < qnn, g’

)

where d, is the Kronecker delta, and
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finE, _
finn,

Ting,
Minn,

d, + &, ®)

where €, is the cross- or own-price derivative of S with respect to Z.

Prais and Houthakker defined their quality elasticity as

Ting
=) 9
s~ qlnm ©)
where m is total expenditure (or income).
Thus,
In In InE In
P - TN JI0Es o T (7 ve). (10
flInm  TInE, 9lnm 9fInE,
where €, is the total income elasticity of the purchased quantity Xs.
Using (7), (8), and (10), we get
1ng,
&,
filng, _ " 9InE, _&z
Tinn, 1. Jing, e
TinE,
11
and finally
In z.e
Jinm =d, +—=. (12)
finn, e,

Equation (12) gives us the desired relationship between price changes and unit value changes.
If there is no significant quality elasticity (Z, = 0), then the unit value would change as much

as the price changes. In general, Z, would be greater than zero since richer households are

expected to consume higher quality goods. Total income elasticity of the purchased quantity,
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€., is also expected to be positive since we are dealing with normal goods. Therefore, the unit

value would tend to increase less than the price and, as a result, the price elasticity would be

overestimated.

3. Econometric Estimation

We can postulate two regression equations for each of the goods that we consider in our
demand system: the quantity equation and the unit value equation. The quantity demanded and
the unit value of the goods in group S consumed by household i, which is in cluster c, is

8
Inx, =al+blInm, +(g)) G, +3 q,Inp, + ( fo + ug) (13)
z=1
— Al 1 1\' g 1
Inm_as+bslnmc+(gs) Gic+aysz|npzc+u§c' (14)
z=1

Equation (13) is a double-logarithmic demand function. m; is total household expenditures per
household member, and G is a vector of demographic characteristics for household i in cluster
C. fSC is a cluster-specific fixed effect, while ugic is the error term. The demand for the

aggregated good depends also on the prices of all other goods in the system.

Equation (14) presents the dependence of the unit value on household income, household
demographic characteristics, and the prices in the system.

The estimation procedure is as follows. First, by removing the cluster means, equations (13)
and (14) become

(Inxsc - Inxs,c) =bg(Inm, - Inm,)+(g?) (G, - Gm)+(u§ - u;), (15)

C

(Inmac - Inmsx) =b;(Inm, - Inm,)+(g) (G, - G) +(u§c - uéx)

(16)

The notation “.” indicates means over all households in cluster c. For example In X, denotes

the mean of the logarithm of the quantity of good S in cluster c. From (15) and (16) we can
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estimate the income elasticities (bz) and the quality elasticities (bi). The residuals are used

for the estimation of the variances and covariances of the measurement errors.

The estimated bg \ bi , @2 and Qi are further used in the second stage of estimation. Let

us define
Ve, = INXg, - b2INM, - §°G,, and 17)
\TVS>c:|nrnS>c_ Esllnrnc_ giGlt (18)

From here we derive the population counterparts

8
Yoo =@%+Q g, In pzc+(fst+u§£) and (19)
z=1
8
—al+ 2 I +ut
WS>c _as a y sz n pzc uS>c' (20)
z=1

Defining the four matrices,

{s},, = covwee, W), (21)
{R, =cov(ws,.y,.). 22)
W = cov(us, i) =Sk and (23)
{G_ =covful, ,u3,) =5, 24)

where Sig and Slsi are the population moments.?

We can estimate,

et — _ _ -lo o t a :
Sy —(n C k) aa €. . rs=0land S z=18
Cc I
where r = 0 for the quantity equation and r = 1 for the unit value equation.
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I§:(§- r‘l\TV)_l(ﬁ- r‘lé), (25)
= (o)
plc:@TB_(Y) Q. (26)

"1 is the “average” cluster size.

Noting from (12) that

Y =1+DQ, 27)
< ad i d.b; .
where D is a diagonal matrix with d, = 5 » We derive
~ ~ ~\-1l~,
Q:(l-BD) B, 28)

which is a consistent estimator of the matrix of own- and cross-price elasticities.3

4. The Data

The data are from the 1992 and 1993 Household Budget Survey for Bulgaria for approximately
2500 households.” We have the values and quantities for the following nine groups of goods:
alcohol, bread, cheese, ground meat, meat, salami, yoghurt, shoes and electricity. These
categories, however, are aggregated goods, and therefore (1) alcohol includes beer, fruit wines,
grapes wines, liquors, hard liquors (rum, vodka, brandy, whiskey, cognac, etc.), and rakiyaS;
(2) bread includes more than ten types of bread and a large variety of bakery products; (3)
cheese includes white cheese (sheep, cow, mixed), yellow cheese (spread cheese, smoked
cheese, and special brands), sour cream, and ice-cream (all brands); (4) ground meat includes
various types of ground meat, (5) meat includes all types of meat; (6) salami includes various
types of salami; (7) yoghurt includes all types of yoghurts; and (8) shoes includes all types of
men’s shoes, women’s shoes, and children’s shoes.

% For derivation of the variance-covariance of the Q matrix, see Deaton (1987).

4 Having only the household code, we were not able to find out whether the same sample of households was
used in both surveys.

® A traditional Bulgarian brandy.
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In table 1 below we give the average shares of the different goods in the total expenditure of the
households, as well as the share of the whole system of goods in the total expenditure for the
years 1992 and 1993.

Table 1: Shares of the goods in total expenditure

Share in 1992 in % Share in 1993 in %
Alcohol 1.5 1.4
Bread 6.5 6.7
Cheese 3.8 3.8
Ground Meat 1.6 15
Meat 5.3 4.5
Salami 3.8 3.2
Shoes 2.7 1.7
Yoghurt 1.6 1.3
Total 26.7 24.1

We have divided the households geographically into clusters. First, the separation was done
according to the 28 districts into which Bulgaria was divided in 1992. Additionally, within these
regions, we were able to organise the households into clusters using the household code to
identify the geographically separated areas. The capital Sofia and another four big cities were
divided into clusters as well because of the likely price variation among the different city areas.
Finally, we ended up with 419 clusters for the year of 1992 with the average cluster size being
approximately 5.6 households, and 418 clusters for the year 1993 with the average cluster size
being approximately 5.50.

The demand system specified for 1992 is the same as the one for 1993, containing alcohol,
bread, cheese, ground meat, meat, salami, shoes, and yoghurt. The estimation procedure is
the same as well.

As a proxy for income in the within-cluster regressions, the total per capita expenditure of the
household was used. For each household we used the following demographic characteristics:
household size and the number of people, normalized for the household size, in the following
categories: (1) males below 18 years of age, (2) males ages 19- 30, (3) males ages 31- 44, (4)
males ages 44-59, (5) males above the age of 60, (6) females below 18, (7) females ages
19- 30, (8) females ages 31- 44, (9) females ages 45-55, and, (10) females above the age of
55.

The survey recorded expenditures for the whole year 1992 or 1993. However, we had some
households which participated for less than 12 months. We dealt with this problem in the
following way: those households which participated for six months or less were deleted from
the sample; all relevant variables for the other households were then multiplied by 12/n, where
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n is the number of months of participation. We do not think that this straightforward correction
introduced any bias, since a period of 7 to 11 months is long enough to reveal the annual
preferences of the household.

In the first stage, those households that did not consume the corresponding good were
removed from the sample when running the regressions for that particular good.

5. Results

As noted earlier, the estimation procedure consists of two stages. The demand system that we
specified consists of alcohol, bread, cheese, ground meat, meat, salami, shoes, and yoghurt.
We excluded electricity for the obvious reason that there could be no price variation among the
different clusters since this price is uniform for the whole country. The rest of the items in the
demand system % except shoes and alcohol 3% are food products for which it seems
reasonable to expect cross-price dependence. Alcohol is included as an important good that is
expected to influence consumers’ preferences, while shoes are included in order to capture the
effect of luxurious non-food commodities.

5.1. First Stage

In the first stage we run equations (15) and (16) for each of the eight goods. At this point we are
able to estimate the income elasticities (b(;) and the quality elasticities (bi) of the goods

(table 2). The t-statistics are given in brackets.

Table 2: Income and quality elasticities

Income Elasticity (D) Quality Elasticity (b3)
Alcohol 1.056 (16.76) 0.124 (4.41)
Bread 0.118 (5.73) 0.065 (11.37)
Cheese 0.279 (8.43) 0.059 (11.12)
Ground Meat 0.44 (9.10) 0.017 (2.55)
Meat 0.49 (11.68) 0.035 (3.19)
Salami 0.545 (15.60) 0.151 (18.63)
Shoes 0.414 (8.94) 0.292 (7.29)
Yoghurt -0.095 (-1.69) 0.012 (2.349)

Alcohol clearly comes out as a luxury good. Ground meat, meat, salami, and shoes are
reasonably elastic with their income elasticities between 0.45 and 0.55, while bread and
cheese are necessities. Yoghurt has a negative income elasticity, but the coefficient is
insignificant at the 5% level of significance. Therefore, we conclude that for Bulgaria yoghurt is
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an absolute necessity with an income elasticity equal to zero. The reason behind this finding is
that both poor and rich people consume the same amount of yoghurt. For example, pensioners
in Bulgaria % the people with the lowest income in the country % inevitably consume at least
one container of yoghurt each day, and with an increase in income it is hard to observe an
increase in the consumption of yoghurt.

Of considerable interest are the derived quality elasticities. Shoes have the highest quality
elasticity % a result that should not be of surprise given the wide range of quality of this good.
Alcohol and salami come next. Bread, cheese, and meat show a small quality elasticity, while
ground meat and yoghurt show almost none at all. This is mainly due to the lack of a large
variety of available brands. For example, in 1992, cow yoghurt was the predominant brand and
one could hardly find any of the other two or three brands.

5.2. Second Stage

In the second stage, we use the output from the first stage to derive the own- and cross-price
elasticities of the goods in the specified demand system. First, we generate the corrected
guantities and unit values according to (17) and (18) and use them to generate the matrices S
and R as given by equations (21) and (22). Second, we generate the W and G matrices,
which would be used to correct for the likely measurement error.

A very rough estimate of the price elasticities would be the matrix §'1R. However, we need to
correct for the measurement error, therefore we calculate L5> according to (25). Without taking
into account the quality effect, I§ would be the matrix of the price elasticities (table 3). From
table 2, though, it is evident that the quality elasticity is significantly different from zero for all
goods, and as a result of this the matrix of own- and cross-price elasticities should be
estimated according to (28). The output is given in table 4 with the corresponding t-statistics

listed in the brackets.
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Table 3 The own- and cross-price elasticities without the quality effect taken into
account, 1992

Yoghurt | Shoes [ Salami Meat G. Meat | Cheese | Bread | Alcohol

Yoghurt 0449 | -0389 | 0676 | -0.395 | 1.263 | 3.353 | 1.489 | -0.235
(-0.743) | (-1.533) | (2.026) | (-0.748) | (2.226) | (9.725) | (6.132) | (-0.508)
Shoes 0.153 | -1.876 | -0.310 | 1727 | 0.029 | 0934 | 1.271 | -0.036
(0.159) | (-4.246) | (-0.577) | (2.049) | (0.033) | (1.687) | (3.275) | (-0.047)
Salami 0569 | 0925 | 1.018 | -0.092 | 1.251 | 0241 | 0531 | 0.520
(-1.161) | (4.540) | (3.771) | (-0.215) | (2.726) | (0.864) | (2.698) | (1.386)
Meat -0.779 | -0429 | 0388 | 0.335 | -0429 | 2.027 | 1.964 | 0.507
(-1.183) | (-1.427) | (1.066) | (0.579) | (-0.679) | (5.244) | (7.406) | (0.991)
Ground 0141 | 0.146 | 0335 | 2677 | 0114 | -1.017 | 0.303 | -0.205
Meat (-0.244) | (0.594) | (1.049) | (5.332) | (0.210) | (-3.081) | (1.309) | (-0.462)

Cheese 0172 | -0588 | 0011 | 1171 | -0579 | -0.895 | 0.909 | 0.445
(0.103) | (-0.820) | (0.012) | (0.816) | (-0.373) | (-0.941) | (1.354) | (0.347)

Bread 0.205 | -0.373 | -0.016 | -0.263 | 0211 | 0821 | -1.638 | -0.180
(0.490) | (-2.131) | (-0.070) | (-0.721) | (0.537) | (3.438) | (-9.704) | (-0.563)
Alcohol -0.065 | 1.413 | 0299 | -0973 | 0690 | -1.350 | -0.417 | -0.775

(-0.213) | (10.913) | (1.765) | (-3.703) | (2.450) | (-7.692) | (-3.424) | (-3.333)

Table 4: The matrix of own- and cross-price elasticities, 1992

Yoghurt | Shoes | Salami Meat | G. Meat | Cheese | Bread Alcohol

Yoghurt | 0.084 | 0.363 | -1.003 -0.115 0.865 2.979 0.803 -0.069
(0.108) | (0.459) | (-1.505) | (-0.184) [ (1.187) (1.923) | (2.696) (-0.24)

Shoes -0.174 | -0.393 | 0.059 0.02 0.335 -0.458 0.037 0.295
(-0.768) | (-1.593) | (0.307) | (0.108) | (1.552) (-1.002) | (0.417) (3.468)

Salami | -0.255 | 0.428 | -1.791 1.131 -0.123 0.828 0.426 -0.045
(-0.609) | (1.001) | (-4.961) | (3.324) | (-0.308) (0.973) | (2.338) (-0.287)

Meat -0.785 | 0.881 | -1.427 0.085 -0.66 2.146 0.846 0.419
(-1.089) | (1.198) | (-2.297) | (0.144) | (-0.968) (1.489) | (2.883) (1.558)

Ground | -0.257 | 0.502 | -0.481 2.503 -0.009 -0.371 0.131 -0.232
Meat (-0.393) | (0.759) | (-0.859) | (4.637) | (-0.015) | (-0.287) | (0.519) (-0.963)
Cheese | 0.021 | 0.266 | -0.603 0.659 -0.53 -0.696 0.267 0.305
(0.063) | (0.795) | (-2.14) | (2.459) | (-1.715) | (-1.061) | (2.113) (2.468)

Bread 0.288 | -0.29 0.124 -0.067 0.108 0.271 -0.773 -0.01
(2.21) |(-2.179)| (2.098) | (-0.631) | (0.872) (1.028) | (-14.43) | (-0.213)

Alcohol | 0.374 | -0.469 1.39 -0.502 0.82 -0.993 -0.004 -0.72
(0.785) | (-0.955)| (3.402) | (-1.295) | (1.824) (-1.045) | (-0.002) | (-4.042)
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Let us first discuss the results in table 4. Twenty-five out of the sixty-four coefficients are
significant. Two of the own-price elasticities are positive % those of yoghurt and meat % but
they are not significantly different from zero. The other own-price elasticities have the expected
negative sign, although the coefficients for ground meat and cheese are insignificant. Salami
seems to be highly elastic. Bread and alcohol are also price elastic, while shoes are less so.
Cheese, yoghurt, ground meat and meat seem to be price inelastic. The finding that yoghurt
and cheese are price inelastic can be attributed to the fact that they are a fundamental part of
the menu of the individual household, and despite any price changes the households keep
consuming the same quantities of these goods. It is difficult, however, to provide a rationale for
the observed negligible own-price elasticity of meat and ground meat.

Let us now turn to the cross-price elasticities listed in table 4. There are a few interesting
results which need to be emphasised. First, there is a strong substitutability of yoghurt for
cheese: an increase in the price of cheese increases substantially the quantity of yoghurt
consumed. The opposite, however, is not true: the price of yoghurt has no influence whatsoever
on the consumption of cheese. This result is reasonable given that cheese is more expensive
than yoghurt. A higher cheese price thus enables the consumer to substitute with yoghurt,
while a higher price for yoghurt does not enable him to switch to cheese.

Second, the pattern of the cross-price elasticities of salami, meat and ground meat is quite
interesting. Meat is the most expensive of these goods. A higher price for meat therefore
increases the consumption of salami and ground meat since people switch to these goods. An
increase in the price of salami, however, decreases the consumption of meat and ground meat
since people cannot switch to these more expensive products and stop consuming them
altogether.

Third, yoghurt, salami, meat, and cheese are substitutes for bread % that is, an increase in
the price of bread increases the consumption of these goods. The opposite is not true as bread
shows to be a substitute only for yoghurt.

Finally, an increase in the price of alcohol increases the consumption of shoes, meat, and
cheese and has no effect on the consumption of other goods. Therefore shoes, meat, and
cheese are substitutes to alcohol, while alcohol is a substitute for salami and ground meat.

As indicated above, the difference between the E and the (5 matrices comes from the quality
effect. If the quality elasticity is close to zero, the elasticity from the B matrix should be
almost the same as that in the é matrix. We found no quality effect for yoghurt, and from
tables 3 and 4 we see that both coefficients are not significantly different from zero. The same
is true for meat, ground meat, and cheese. Despite the relatively high quality elasticity, alcohol
reveals almost the same price elasticity due to its high income elasticity. There is a substantial
reduction in the elasticity of bread and shoes due to their high quality elasticity % especially
the one for shoes.
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We construct a formal test for the symmetry of the substitution matrices underlying the
uncompensated elasticities (tables 4, 6, 7, 9, 10). If the uncompensated own- or cross-price
elasticity is g; then the compensated elasticity g is given by

e, =q; +h's,, (29)

where s; is the budget share of good j in the total expenditure. The substitution matrix will be
symmetrical if and only if siq is symmetrical, which is equivalent to §Q; +biOS1 S; being

symmetrical. Since the second term of the above expression is small, the sign of g
determines complements and substitutes. We test the restriction at the sample means for the
budget shares. In this case we obtain the following set of restrictions for the Qmatrices and I’
vectors for the years 1992 and 1993.

sq; +biss, =s,q; +b’ss;, ij=18, i j. (30)

Further, we define a 72-element vector a =[vec(Q) ,b°)] with a variance-covariance matrix

V,, which is a matrix with the following structure:

@ V cov[vec(Q)]  Cov[vec(Q), bo]g

V, =¢ onr ) (31)
e{Cov[vec(Q),b"]} Var[b”] o
The symmetry restrictions take the form
Ra=0, (32)

where R is a (28x72) matrix of restrictions. Symmetry can be tested by examining the vector
Ra (the tilde stays for the estimated values) and using its variance-covariance matrix RV,R
to construct standard errors and t-tests. We obtain an overall Wald test by calculating
a R(RV,R)*Ra, which, under the null hypothesis of symmetry, is asymptotically

distributed as a & distribution with sixteen degrees of freedom.

The Wald statistic is 92.85 for 1992 and 103.65 for 1993, both of which are highly significant
both at 5% and 1% levels. The aitical value for the chi-squared distribution with sixteen
degrees of freedom is 28.85 at the 5% level and 32 at the 1% level of significance. Hence, we
conclude that the hypothesis of symmetry is not accepted.
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5.3. The Dynamics of Income, Own- and Cross-Price Elasticities in 1992
and 1993

5.3.1. Income and Quality Elasticities

Table 5 lists the income and quality elasticities for 1992 and 1993. The corresponding t
statistics are shown in brackets.

Alcohol remains a luxury good with its income elasticity rising slightly from 1.056 in 1992 to
1.170 in 1993. Ground meat, meat, and salami remain reasonably elastic goods, although their
income elasticities fall slightly. Bread and cheese continue to reveal themselves as
necessities, with their elasticities in 1993 being slightly lower as well. Shoes show a 60%
increase in income elasticity. Yoghurt remains an absolute necessity % its coefficient is
insignificant at the 5% level of significance. The reason behind this finding is that yoghurt is
part of the traditional Bulgarian cuisine and people consume the same amount of yoghurt
despite any changes in their income levels.

Table 5: Income and quality elasticities for 1992 and 1993

Income Elasticity (b?) Quality Elasticity (b})

1992 1993 1992 1993
Alcohol 1.056 (16.76) | 1.170 (19.35) |0.124 (4.41) |0.029 (1.147)
Bread 0118 ( 573) | 0104 (5.09) |0065 (11.37) |[0.061 (11.22)
Cheese 0279 ( 843) | 0238 (6.456) |0.059 (11.12) |0.062 (11.54)
Ground Meat | 0.44 ( 9.10) |038 (7.85) |0.017 (255) | -0.0009 (:0.22)
Meat 049 (11.68) 0447 9.72) | 0035 (3190 [003 ( 3.27)
Salami 0.545 (15.60) | 053 (13.77) |0.151 (1863) |0.13 (17.47)
Shoes 0414 ( 894) |065 (16.43) |0292 (7290 [023 ( 7.04)
Yoghurt -0.095 (-1.69) 011 (1.87) 0.012 (2.349) | -0.0063 (-1.32)

The dynamics of the quality elasticities presents some interesting findings as well. Shoes
continue to have the highest quality elasticity % around 0.23 % due to the wde range of
quality of this good. Salami, for the same reason, comes next. Bread, cheese, and meat keep
their low quality elasticity, while ground meat and yoghurt still show none at all. This is mainly
due to the fact that the variety of these goods in 1993 was as limited as in 1992. Quite
surprising is the change in the coefficient of alcohol % from a good with a high quality elasticity
in 1992 it becomes a good with no quality elasticity at all in 1993. One possible explanation for
this phenomenon is the emergence of faked copies of the high-quality brands, which diverted
people from buying them. Another possibility is the existence of “brand loyalty” especially
among older people.
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5.3.2. Own- and Cross-Price Elasticities

Tables 5 and 6 list the own- and cross-price elasticities for 1992 and 1993, respectively, with
the corresponding t-statistics shown in brackets.

Let us first discuss the own-price elasticities. Alcohol reveals a stable own-price elasticity,
while the one for bread slightly falls most probably due to the fact that in 1993 bread became a
more fundamental (for the Bulgarian consumer) good than in 1992. The own-price elasticities of
cheese, ground meat, and meat become significant, while the one for salami becomes
insignificant. The elasticity of yoghurt is still insignificant. The finding that yoghurt is price
inelastic can be attributed to the fact that it is a fundamental part of the menu of the individual
household, and despite any price changes households keep consuming the same quantity.
The elasticity of shoes becomes insignificant in 1993.

Table 6: The matrix of own- and cross-price elasticities in 1992

Yoghurt | Shoes Salami Meat | G. Meat | Cheese | Bread | Alcohol
Yoghurt 0.084 0.363 -1.003 | -0.115 0.865 2.979 0.803 -0.069
(0.108) | (0.459) | (-1.505) | (-0.184) | (1.187) | (1.923) | (2.696) | (-0.24)
Shoes -0.174 | -0.393 0.059 0.02 0.335 -0.458 0.037 0.295
(-0.768) | (-1.593) | (0.307) | (0.108) | (1.552) | (-1.002) | (0.417) | (3.468)
Salami -0.255 0.428 -1.791 1.131 -0.123 0.828 0.426 -0.045
(-0.609) | (1.001) | (-4.961) | (3.324) | (-0.308) | (0.973) | (2.338) | (-0.287)
Meat -0.785 0.881 -1.427 0.085 -0.66 2.146 0.846 0.419
(-1.089) | (1.198) | (-2.297) | (0.144) | (-0.968) | (1.489) | (2.883) | (1.558)
Ground -0.257 0.502 -0.481 2.503 -0.009 -0.371 0.131 -0.232
Meat (-0.393) | (0.759) | (-0.859) | (4.637) | (-0.015) | (-0.287) | (0.519) | (-0.963)
Cheese 0.021 0.266 -0.603 0.659 -0.53 -0.696 0.267 0.305
(0.063) | (0.795) | (-2.14) | (2.459) | (-1.715) | (-1.061) | (2.113) | (2.468)
Bread 0.288 -0.29 0.124 -0.067 0.108 0.271 -0.773 -0.01
(2.21) | (-2.179) | (1.098) | (-0.631) | (0.872) | (1.028) | (-14.43) | (-0.213)
Alcohol 0.374 -0.469 1.39 -0.502 0.82 -0.993 | -0.004 -0.72
(0.785) | (-0.955) | (3.402) | (-1.295) | (1.824) | (-1.045) | (-0.002) | (-4.042)

The pattern of the cross-price elasticities is different in the two years. Yoghurt has many more
substitutes in 1993 than in 1992. Bread remains a substitute to yoghurt, but now alcohol,
salami, and, as expected, cheese obtain significant cross-price elasticities. The price of shoes
seems to affect all other goods in the demand system. This finding shows that the prices of
luxury goods in 1993 were no longer irrelevant to the consumer. The pattern of the cross-price
elasticities between salami, meat, and ground meat changes. In 1992 meat was the most
expensive of these goods; therefore, a higher price for meat increased the consumption of
salami and ground meat since people switched to these goods. An increase in the price of
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salami, however, decreased the consumption of meat and ground meat since people could not
switch to these more expensive products and stopped consuming them altogether. In 1993,
however, it seems that people were switching from salami to meat and ground meat.

Table 7: The matrix of own- and cross-price elasticities in 1993

Yoghurt | Shoes Salami Meat G. Meat | Cheese | Bread | Alcohol

Yoghurt | 0.124 | 3293 | 5041 | -0.900 | -3.006 | 1.190 | 0649 | -1.369
(0.086) | (2.044) | (0.504) | (-0.258) | (-0.700) | (0.514) | (1.981) | (-1.125)

Shoes | -0.295 | -0.050 | -0494 | -0.125 | 0064 | 0.148 | 0014 | 0.159
(-4.600) | (-0.751) | (-1.072) | (-0.834) | (0.326) | (1.426) | (0.922) | (2.968)

Salami | 0.891 | 1531 | 0.366 | -0598 | 0.006 | 1.076 | 0.293 | -0.686
(3.072) | (4.370) | (0.177) | (-0.846) | (0.007) | (2.260) | (4.110) | (-2.799)

Meat 0.097 | 2457 | 3306 | -1.547 | 2482 | 0878 | 0706 | -0.735
(0.135) | (3.070) | (0.664) | (-1.890) | (-1.150) | (0.760) | (4.289) | (-1.224)

Ground | 0378 | 0726 | 1121 | 1770 | -1.114 | 0633 | 0438 | -0.661
Meat (0.939) | (1.786) | (0.404) | (1.921) | (-1.913) | (0.987) | (4.798) | (-2.001)

Cheese | 0.832 | 1177 | 2778 | 0539 | 0528 | -1.269 | 0451 | -0.790
(3.437) | (3.922) | (1.571) | (-0.928) | (-0.705) | (-3.268) | (7.572) | (-3.689)

Bread 0.454 | -0.469 | -0.399 | 0.082 | 0890 | 0.136 | -0.530 | -0.094
(12.88) | (-10.57) | (-1.590) | (1.042) | (8.128) | (2.486) | (-5.667) | (-3.314)

Alcohol | 0.980 | -0.495 | 0250 | -0.835 | 0.130 | 0312 | -0.020 | -0.708
(4.452) | (-1.938) | (0.158) | (-1.680) | (0.189) | (0.891) | (-0.348) | (-3.917)

The cross-price elasticities of bread are stable. A change in the price of bread has
approximately the same effect in 1993 on the other goods in the system as in 1992. Alcohol
also has similar cross-price elasticities.

5.4. Comparing Urban and Rural Income, Own- and Cross-Price
Elasticities for the Year of 1993

We divided the sample according to the criterion of whether the household belongs to the rural
or the urban regions and obtained 867 households grouped in 145 rural clusters and 1623
households grouped in 273 urban clusters. The average size of the rural clusters is 5.44 while
that of the urban clusters is 5.71.

5.4.1. Income and Quality Elasticities

The rural areas display higher income elasticities for alcohol and bread (see table 8). For all
other goods, the urban areas have a higher income elasticity. The rural income elasticity of
cheese and yoghurt is not significantly different from zero. The urban areas, however, have a
high enough elasticity for cheese to keep its total income elasticity positive. In the case of
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yoghurt, the slightly positive elasticity in the urban areas % significant at the 10% level of
significance % is not enough to lead to a significant overall income elasticity.

The urban areas have higher quality elasticities for all goods. It is reasonable to expect such a
result since the variety of goods is much larger in urban than in rural regions. We see that the
insignificant quality elasticity for alcohol is mainly due to the rural areas where people stayed
loyal to the alcohol they have been drinking all their lives and were not switching to high-quality
brands.6 Ground meat and yoghurt, as expected, have no quality elasticity in the rural and
urban regions because of the lack of a variety of these goods.

Table 8: Income and quality elasticities for 1993 for the rural and urban regions

Income Elasticity (b?) Quality Elasticity (b})

Rural Urban Rural Urban
Alcohol 1251 (11.89) | 1.133(15.19) | -0.043 (1.11) | 0.061 (1.89)
Bread 0201 (6.26) | 0061 (2.34) | 0024 (3.316) | 0.075 (10.36)
Cheese 0.017 (0.197) | 0354 (9.88) | 0049 (483 | 0.065 (10.36)
Ground Meat | 0112 (5.30) | 0.168 (9.34) | 036 (1.16) 0.36 (0.98)
Meat 0.279 (2.952) | 055 (1087) | -0.015¢0.757) | o0.044 (4.54)
Salami 042 (5.24) | 057 (1361 | 009 (765 | 014 (15.23)
Shoes 056 (7.52) | 068 (1450) | 021 (5.34) 029 (4.98)
Yoghurt 004 (029) | 013 (1.947) | -0.004 (0.37) | 0005 (1.14)

5.4.2. Own- and Cross-Price Elasticities

Tables 9 and 10 present the 1993 own- and cross-price elasticities for the rural and urban
regions in Bulgaria.

In the rural areas, only salami and meat have significant own-price elasticities. Obviously, the
rural households buy a certain amount of the other goods despite the variation in price % a
certain subsistence level that each year they need to satisfy. In the urban regions, however, we
observe four significant own-price elasticities ¥ those of shoes, meat, cheese, and bread.

There are seventeen significant cross-price elasticities in the urban regions as opposed to
eleven in the rural ones. The price mechanism is much more important as an indicator for the
urban than the rural households. It should be noted that in the rural areas the prices of salami
and meat are the most important factors influencing the quantities consumed of the other
goods in the system.

¢ See the discussion on page 5.
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Table 9: The matrix of own- and cross-price elasticities in 1993 for the rural regions

Yoghurt [ Shoes Salami Meat G. Meat | Cheese | Bread Alcohol
Yoghurt 0.408 0.850 5.269 -2.875 -0.351 -0.026 -0.227 -0.364
(0.25) (0.61) (1.51) (-1.11) (-0.09) (-0.01) (-0.31) (-0.29)
Shoes 0.462 -0.002 3.516 -1.561 -0.202 -0.141 -0.175 -0.162
(1.28) (-0.01) (3.51) (-2.88) (-0.24) (-0.31) (-0.99) (-0.51)
Salami 1.452 -0.351 -4.189 3.921 0.384 -0.169 0.109 0.071
(1.61) (-0.25) (-1.55) (2.97) (0.18) (-0.14) (0.23) (0.08)
Meat 0.487 0.952 7.971 -6.452 -0.643 -0.125 0.173 -0.284
(0.41) (0.95) (3.22) (-3.49) (-0.23) (-0.09) (0.33) (-0.32)
Ground 0.125 0.044 -0.821 0.968 -0.198 -0.023 0.021 0.030
Meat (0.14) (0.05) (-0.40) (0.69) (-0.09) (-0.02) (0.05) (0.04)
Cheese -0.156 0.050 -0.216 -0.110 -0.010 0.390 -0.066 0.014
(-0.18) (0.03) (-0.08) (-0.08) (-0.01) (0.34) (-0.15) (0.01)
Bread 0.1742 -0.270 -4.918 3.615 0.447 0.029 -0.236 0.267
(0.55) (-0.41) (-4.10) (8.99) (0.67) (0.06) (-1.27) (0.75)
Alcohol 0.733 -1.156 -8.193 4414 0.667 0.029 0.716 -0.502
(0.88) (-0.81) (-2.95) (3.82) (0.37) (-0.06) (1.59) (-0.59)
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Table 10: The matrix of own- and cross-price elasticities in 1993 for the urban regions

Yoghurt | Shoes Salami Meat G. Meat | Cheese | Bread | Alcohol

Yoghurt 0304 | 1.856 | 3.446 | -1.039 | -0.265 | 1.004 | 0399 | -1.453
037) | (211) | @41 | (0.77) | (011) | (0.95) | (0.99) | (-1.82)
Shoes -0.267 | -0467 | -0.718 | 0792 | 0116 | -0.372 | 0.031 | 0.233
(-1.06) | (-1.66) | (-1.02) | (1.49) | (011) | (-1.16) | (0.17) | (0.94)
Salami 0370 | 1.051 | 1439 | 0626 | 0.149 126 | 0341 | -1.345
0.69) | (1.61) | (06) | (0.46) | (011) | (1.90) | (0.73) | (-2.44)
Meat -0.105 | 1.613 | 2149 | -2.068 | -0275 | 0.165 | 0455 | -0.847
(017) | (36) | (1.13) | (2.00) | (0.15) | (0.21) | (1.48) | (-1.36)
Ground 0.109 | -0056 | 1537 | 0884 | -0260 | 0229 | 0.029 | -0.555
Meat ©21) | (0.10) | (095 | (0.89) | (0.17) | (0.33) | (0.09) | (-1.07)

Cheese 0.308 | 1.294 | 2063 | -0675 | -0.235 | -2.062 | 0.279 | -1.089
(058 | (1.97) | (143) | (052) | (-017) | (312) | (0.62) | (-1.90)

Bread 0471 | -0.131 | 1.047 0.865 | 0.141 | 0462 | -0.363 | -0.658
(2.08) | (-046) | (1.91) | (1.40) | (0.24) | (1.68) | (-1.68) | (2.77)
Alcohol 0.819 | -0429 | 0652 | -0936 | 0110 | 1.363 | 0.072 | -0.378

(1.45) | (-0.63) | (045 | (0.66) | (0.07) | (1.93) | (0.15) | (-0.65)

6. Conclusion

In this paper, income elasticities and own-price and cross-price elasticities have been derived
for eight aggregated goods. Most of the estimated income and price elasticities have plausible
signs and values. In addition to this, we compare the evolution of the income and price
elasticities of the goods in question in time and comment on their relevance to policy analysis
and application. The results obtained in this paper may be used for policy decisions as well as
a base for further investigation of consumer behaviour in countries of transition. An important
contribution of this paper is that to the best of our knowledge it is one of the few works to focus
on studying consumer behaviour in the former centrally planned economies. The data used is
from a Household Budget Survey for Bulgaria for the years 1992 and 1993. The results show
that the procedure outlined by Deaton (1987) can be applied for the estimation of the
elasticities of some categories of goods and study the specific aspects of consumption
patterns in the transition countries. It is, however, necessary to try different demand
specifications and estimation techniques and compare the results.
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