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Abstract

This study tests the theory of rationing, examining changes in household consumption
behavior during the transition to a market economy in Poland, 1987-92. A model of
consumption under rationing is developed and fitted to prereform quarterly data from the Polish
Household Budget Survey. Virtual prices, prices at which consumers would have voluntarily
chosen the rationed levels of goods, are derived for food and housing. The prereform Almost
Ideal Demand System (AIDS) model with rationing is estimated. Estimates from the virtual
AIDS vyield plausible values for price and income elasticities. The AIDS model (without
rationing) is also fitted to postreform quarterly household survey data for comparison and
evaluation. When the two sets of results are compared, the impacts of rationing are consistent
with the theory. Own-price elasticities for nonrationed goods are larger after the reform, and
there is increased complementarity and decreased substitutability for the nonrationed goods. The
results for Poland show a 75 percent decline in real household welfare over the transition and

this welfare loss is one-third the value obtained using reported prices.

Key words. AIDS model, Hicksian, Poland, rationing, transition



EMPIRICAL TESTS OF IMPACTS OF RATIONING:
THE CASE OF POLAND IN TRANSITION

Introduction

Under the centrally planned systems in the Central and Eastern European nations (in Poland,
for example), many consumer goods were rationed. Available goods with artificialy low prices
were frequently allocated through waiting time in long queues and through waiting lists.
Consumer goods ranging from necessities, such as housing, to luxuries, such as cars, were
rationed or in short supply. Consumers could not buy the desired quantities of goods at the
government-controlled prices. Podkaminer (1982, 1986, 1988) has documented these distortions
in relative prices for Poland. The observed food shortages were caused in part by the spillovers
from other markets of rationed but underpriced goods and services. Rationing may have led to
increased demand for the goods that could be purchased freely, because consumers spent less
than desired on the rationed goods. According to the World Bank, rationing of meat resulted in
free market prices three to four times higher than the official pricesin state shopsin Poland
during 1988 and 1989 (Atkinson and Micklewright 1992). Consumption subsidies represented
about 11 percent of the gross domestic product (GDP) for 1987, including 3.4 percent for food,
2.9 percent for housing, 1.6 percent for transport, 1.3 percent for energy, and 0.9 percent for
health and medicine (World Bank 1989).

During the period of transition, the supply and demand for consumer goods changed. Price
and trade liberalization led to an improvement in the range and quality of available goods and
services. Some of the expected benefits of freeing prices appeared quickly. For example,
queues for the basic foodstuffs disappeared. How did households adjust their behavior when the
opportunity sets of consumption goods changed? The consequences of removing non-price
rationing for demands of food and other goods and services affected household consumption
patterns and consumer welfare. Policiesto compensate the particularly the disadvantaged for the

costs of economic adjustment were put into place. All of these transition policies could have
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benefited from a more complete understanding of consumer demand parameters and more
reliable estimates of changesin the cost of living. Our analysis shows that these improved
capacities for understanding consumer behavior are easily obtained for transition economies and
that they can make areal difference in the assessment of the effects of reforms and in appropriate
policy responses. Finally, little empirical evidence existsfor price elasticities for transition
economies that adequately reflect the choice environment.

A model of consumption under rationing is devel oped where household maximizes utility
subject to budget and ration constraint. Following Neary and Roberts (1980) the main
theoretical results under rationing are derived: rationing reduces the responsiveness of the
demand for any nonrationed good to its own price, and increases in the rationed good decrease
the demand for substitutes and increase the demand for complements. This study tests these
hypotheses empirically using data for Polish households during the transition. Demand systems
incorporating rationing effects before the reform using virtual prices and after the reform without
rationing are estimated. Finally, welfare implications are devel oped to determine whether the

consumers are better- or worse-off after the transformation from a centrally planned economy.

Rationing and Economic Transition

Research on quantity rationing has been primarily concerned with how the demands for
nonrationed market goods were affected by the rationing. Tobin and Houthakker (1951)
described how rationing a market good could create a short-run disequilibrium for arelated
Hicksian composite good. Neary and Roberts (1980) extended the work of Tobin and
Houthakker (1951) deriving the properties of the demand systems under rationing and compared
them to these without rationing. Specifically, Neary and Roberts (1980) used a virtual price
framework to characterize consumption demand under rationing and derived the Slutsky
equation analogue for a change in the rationing of agood. Led by Deaton and Muellbauer
(1980a), empirical studies have followed for the devel oped and socialist economies. Deaton
(1981) presented a technique for generating rationed from nonrationed demands and applied it to
extended versions of the Linear Expenditure System (LES) and the Almost Ideal Demand
System (AIDS). Wang and Chern (1992) used this method to estimate a complete demand
system for China, incorporating rationing. Bettendorf and Barten (1995) refined the virtual
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prices approach and applied Neary and Robert’s (1980) model for rent controls. To date,
however, no applications have focused on transition economies and the power of the virtual price
approach to better define welfare and consumption pattern changes in these periods of major
economic change.

Poland was the first Central and Eastern European nation to reestablish a market economy.
The economic and political transformation in Poland commenced at the beginning of 1990. The
goals of the first market-determined reform package were macroeconomic stabilization, rapid
price liberalization, and a sharp reduction of subsidies. Economic growth resumed in 1992 when
the economy started to rebound, spurred by the rapid expansion of a private sector that accounted
for more than half of the GDP by 1994 (Strong et al. 1996). Economic growth has continued in
Poland since 1992. Rates of unemployment have decreased, and average real wages have
increased during the postreform period. Therefore, transition in Poland presents a particularly
interesting case for behavior of households during transition, because the periods of adjustment
and recovery were relatively short in duration—to an extent limiting the impacts of confounding

events.

Demand Systems with Rationing
If there are limitations on the availability of goods and services, the household maximizes
utility subject to both budget and ration constraints:
MaX.xixz ©=U(X1, X2)
subject to
piX1 + X2 < |
and X < X, (1)
where U is a strictly quasi-concave utility functionjxa vector of quantities of rationed goods
and services;xis a vector of quantities of nonrationed goods and servigésilpe vector of
prices for x; p; is the vector of prices forxX; is a vector of ration levels for goods and
services x and | is household total expenditure. In this model we assume that the rationing
constraints the household encounters are entirely beyond its influence.
From the duality theory this utility maximization problem can be solved by minimizing the

following cost function,
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CR(Uo,p1.p2,X1) = Minke { prX1 + poXa st. U(X1, X2) > Ug}
= pX1 + ming { pox2 st. U(Xq, X2) > Ug}
= poX1 +v(Uo, X1, P2), 2
where U(X1, X2) = max U(X1, X2); C¥(Uo,p1,p2,X1) is the rationed cost function, which gives the
minimum cost for reaching Uy at p; and p,, in the presence of rationed goods and services x; =
X1 and the function y(Up, X1, p2) has the usual properties of the cost function (Deaton 1981).

The contribution of Neary and Roberts (1980) was to introduce the concept of virtual prices
as atool for showing the equivalence between the demand models with and without rationing.
The virtual price vector p; isthe price vector for the goods and services quantity vector x; at
which the consumer optimally and voluntarily chooses the ration level of goods and services X1,

X1=x%1°Uo, p1, P2)- ©)

Thevirtua priceisdefined as an implicit function of the ration level of goods and services
and prices of nonrationed goods and services. Theimplicit function will exist and yield a unique
vector p; if the utility function is strictly quasi-concave, continuous, and strictly monotonic
(Neary and Roberts 1980).

Neary and Roberts (1980) and Deaton (1981) have used the duality theory and virtua prices
to derive the properties of the demand system with rationing in terms of the traditional
unconstrained demand system. From Equations (2) and (3) these authors obtained the following
main result, showing the relationship between nonrationed and rationed expenditure functions:

C*(Uo, pr, P2, X1) = [p1 - f(Uo, X1, p2)]X1 + C(Uo, f(Uo, X1, P2), P2)

=[p1- p1X1 + C(Uo, f(Uo, X4, P2), P2)- 4)

The impact of the rationed goods and services on the demands for other goods and services,

following Neary and Roberts (1980) and given that the virtual pricesexist, is

x2"(Uo, pr, P2, X1) = %2(Uo, p1’, P2). (5)
Differentiating Equation (5) with respect to X, we obtain,
[0%2710X 1] = [0x2%13pa]/[0x1%1ap4], (6)

where x;° and x.° are Hicksian demand functions without rationing, and x,"° is a Hicksian
demand function with rationing. If the cross-price substitution term ox,%0p; > 0 given that
[0x1%/8ps] is always negative, then [x,"%/6X1] < 0. This meansthat an increase in the ration

level X, will decrease the demand for the substitute goods and services. If the cross-price
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substitution term x,%/dp; < 0, then [9x2"%/6X4] > 0, implying that an increase in the ration level
X1 will increase the demand for goods and services that are complements.

From Equation (4) we observe that the expenditure necessary to reach utility level Uy when
the household faces virtual prices p; and observed p, is equal to the actual expenditure function
under rationing CT = | plus a household compensation for the rationed goods and services
[pr - pal Xy,

C (Uo, p1’, p2) =1 +[p1 - pa]Xa.

The Marshallian demand functions under rationing and nonrationing are equal when the
minimum cost to reach utility level Ugis C (U, p1 ', p2) and the demand function without

rationing is evaluated at the virtual pricesp;

X2(P1, P2 X1, 1) = Xa(P1, P2, 1+[p1 - palXa), (7

and X1 = xa(py , P2, 1+[p1 - paIXa). (8
Differentiating Equation (7) with respect to | yields,

XAl = 9%al3l - (%2"3X 1) (Ox1/AN). (9)

Thus, the effect of a change in total expenditure can be decomposed into the normal effect

without rationing and a “spillover” effect of rationing. The sign of the latter depends on the
substitute or complement relationships among the goods and services. If all goods are normal,
an increase in income will increase the demand for substitute goods and services and decrease
the demand for complement goods and services.

Neary and Roberts (1980) also derived the relationship between the own-price derivative of
demand for the rationed goods and services to the own-price derivative of demand for the
nonrationed goods and services. Differentiating Equation (5) with respecind psing
Equation (3) yields,

%213 P = OX2%10Ps - (0%1%10p2) (9%2 19X 7). (10)

Thus, price changes in the case of rationing have direct and indirect effects. From Equation (6)
and using tha@x;/0p.= 0x,/9p1, the symmetry of the Slutsky substitution matrix, and
substituting in Equation (10) yields,

X2 1A Py - OX1OP2 = - (0%1510P2)(9x:519p1) H(6X:/9p2) >0. (11)

Becausedx:%/9p;1) < 0 and §x1/9p,) is squareddx2"%/d p, > 0x.°/9p,. Rationing reduces the

responsiveness of the demand for any nonrationed commodity to its own price. Price elasticities
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of demand are lower when there is rationing than in the absence of rationing—demands are less

elastic.

Empirical Specification, Data, and Estimation
The AIDS Demand System with Virtual Prices
The virtual price form of the AIDS cost function in logarithmic form is,
log C(U, p, §) = (1 - U) log[a(p, 8)] + U log[b(p, F' )], (12)
where C(U, p, P) is the cost function, p is a vector of market pricéss ja vector of virtual
prices (prices of the rationed goods and services), and U is the utility level. Fof)a(pdb(p,
p”) specific functional forms are introduced. These are positive, linearly homogeneous concave
functions in prices. Following Deaton and Muellbauer (1980b), a translog flexible functional
form is chosen for a(p,’p,
log a(p, ¥) = o’ + L.Yj0; log g + Yjov; log p'
+ 112y Y i log plog p
+Y1Y jyvivi log p'i log p’
+YiYjvvi log plog p's
+Yi¥vvij log p'i log gl. (13)
Compared to the standard AIDS model, the linear component for Equation (13) contains an
extra termyjay; logp'’; in virtual prices and the quadratic component includes extra cross-product
terms. The function b(p,’pis defined as,
log b(p, ¥) = log a(p, ) + [1p". (14)
Substituting the expressions for a(¥) pnd b(p, P) into the cost function (12) and applying
Shephard’s lemma yields the budget shaleg Co log p=w,. These shares are from the
virtual cost function (12). Therefore, they are functions of virtual prices, market prices, and the
utility level. Substituting the expression for utility from the cost function into the virtual share
equations gives,
Wi | pv =0 + Y vi log p + ¥ vivilog p'; + Bi log [ 1/a(p, F)], (15)
where V is the virtual total expenditure, and y;; = 1/2(}/”* + 'in*) and yivj = 1/2(}/\”\/]* + 'YVjVi*).
When the price index log a(p!)is replaced by the Stone index log P(), Ywilog p, the

virtual share equations become linear, i.e.,
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Wi | pv =i + Y v log pj + ¥ vivilog p’i + i log [ 1Y/ P( p, p*)]. (16)

Qualitative demographic and other “translating” variables can be introduced into the
demand systems model to examine effects for households with different observable
characteristics, e.g.,

Wi| =0 +Yvilogp+Y;yivilog p'j + Bilog [ I'/P(p, B)], 17)
where i = 0j0+ Ys=1° &s Dsfor s = 1,..., S and Jare the translating variables. The restrictions
on the parameters required to satisfy theoretical properties of utility maximization are the
following: homogeneity jyij = 0 and); yiv;= 0; symmetry vi; = y;i and yivj = yjvi; and adding
upYiai =1,%8s=0,Y ivi = 0,Y1vivy= 0, and)i i = 0

Data

The data for this analysis are a subsample of the Polish Household Budget Survey conducted
by the Central Statistical Office of Poland (GUS) during the years 1987-1992 (obtained from the
World Bank). The survey is part of a long-term series of annual household budget surveys in
Poland, consisting of both cross-sectional and panel data. The survey provides extensive
information on household size, household composition, the age, gender, and occupational status
of household members, sources of income, and expenditure patterns. The surveys are conducted
quarterly, but each household is surveyed only once per year (Goreski and Peczkowski 1992).
The expenditure data are quarterly. Detailed information on the survey is given in Adam (1993).
For the present analysis, the years 1987, 1988, and 1989 were defined as the “prereform” period
(18,682 observations), and the years 1990, 1991, and 1992 were defined as the “postreform”
period (14,303 observations). The sample was representative of the population of non-privately
employed households.

In the application of AIDS, the dependent variables are the budgeted shares for the six
expenditure groups: food (including the value of self-consumption); alcohol and tobacco;
clothing and footwear; housing (actual implicit rental); fuel, electricity, communication, i.e.,
household utilities and transport; and other. Expenditures include household spending on all
consumer goods and services plus the money value of goods and services bought on credit or
received for free. In the prereform demand model, food and housing are the rationed goods. The

explanatory variables for the AIDS model are logarithms of prices (virtual prices for the rationed
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goods and actual prices for nonrationed goods) and total household expenditure. Table 1
summarizes the household expenditure patterns for the six groups of goods and services
(authors’ calculations) used for the empirical analysis.

Food was the most important expenditure category for all years, accounting for
approximately 45 percent of total expenditure. The second most important expenditure share
before the reform was clothing and footwear, approximately 16 percent. Shares for housing,
fuel, electricity, transport, and communication were smaller. These reported expenditures were
impacted by price controls during the prereform period. The expenditure shares for alcohol and
tobacco, clothing and footwear, and housing were lower postreform, but the shares for fuel,
electricity, transport and communication, and other were larger. Facing declining real incomes,
consumers tried to maintain their level of food consumption by increasing the share of income
spent on food.

A practical approach was taken to find the virtual prices, arguing that the prices in Germany
provided a good measure of nonrationed prices of goods consumed in Poland. The two countries
are geographically close, and Germany is a major trading partner. The unregulated prices in
Poland and Germany moved together during the period 1987-89. A high positive correlation
existed between the relative price of clothing (nonrationed good) in Germany and in Poland. If
the prices move together, the markets are not separated (Mundlak and Larson 1992). The
quality differences due to the higher incomes in Germany will “cancel out” if relative prices are
used. The basic issue was to construct an estimate of how much the relative prices of rationed
goods were distorted in Poland.

To derive the relative price effect of rationing on food we computed,

INRP:= IN[(p%/Pos )/ (P Tpoc )] = (Liet'ei”INp® - ¥jzs 0" ING°) - Tz *ai” Inpi® - Yooy
Inp;")

= Yiat" 0" In(E %) - Lj=s' " In(/p"), (18)
whereY i=1*a” = 1, ¥j=s"a;"” = 1, and p°/poc® and g/poc’ are the relative prices of food with
respect to the other goods for Germany and Poland, respectively. The prices for good i for
Germany and Poland are, respectivel§,and §; o;” are the relative expenditure shares in the
Polish food category; and a,-P are the relative expenditure shares for nonrationed goods. "LnRP

was then the proportional increase in the relative price of food in Germany compared to Poland.
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The virtual food price in Poland was then defined to be (1 + InRPY) multiplied by the actual
Polish food price.

The related price for housing was computed using the same procedure,
INRP = I[P /pos ) (PH/pos )] =(Inpw® - Lj=s" 05" Inp)-(Inpy” - Y=o Inpy")

= In(pu%/p’) - Ljss'a” In(p/py), (19)

where Yj=s"aj” = 1, and p®/poc® and pu/poc” are the relative prices of housing with respect to
the other goods in Germany and Poland, respectively. The virtual price of housing in Poland
was then defined to be (1 + INnRP") multiplied by the actual Polish housing price index.

Two types of price indices were constructed and used in estimation of the complete demand
system for Poland—the Térnqvist price index, defined as logf{i; T)=Y k1/2(W+wi.
110G (P Pr-1k),
where wxand w.i x are the budget shares for good k in two different periods t and t-1, and
Laspeyres index, defined as) Wgpg. Quarterly price indices were constructed using the
data on quarterly inflation rates (obtained from GUS) in Poland for 1987 to 1992. Regional
price variation for food items before and after the reform was recorded by GUS (1993 and 1994).
The indices were also computed regionally, based on results from earlier studies indicating this
factor as important (World Bank 1995).

Estimation

The empirical specification of the demand system with virtual prices is,

Witlpv = 0io + Ys8is Dt Yjvij log pe + Yivivilog ' + Bi logll'7P(p, )] + s, (20)
wherei=1, ..., ngoods, andt=1, ..., T observations. For comparison, the related specification
for the standard demand system is,

Wit =i + Ys&is Dst Y vii logpe + Bi log (I/P) + u . (21)

If the disturbance termsgun Equations (20) and (21) satisfy the usual stochastic assumptions

(the errors are identically and independently distributed with zero mean and constant variance),
ordinary least squares can be applied directly to estimate the expenditure share equations.
However, if the errors are contemporaneously correlated across equations, then generalized least
squares can be used to gain asymptotic efficiency. The seemingly unrelated regression

specification was used for this analysis. Because the error variance-covariance matrix of the full
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model is singular, the share equation for other goods was dropped from the estimation and its
parameters recovered using the adding up restrictions.

To compare how the demanded quantity changes in response to the changesin prices and
income, elasticities were computed for the two AIDS specifications. The virtual uncompensated
expenditure elasticity of demand for good i is,

sEiV = Bilw; + 1.

The virtual uncompensated price elasticity with respect to the market priceis,

g’ = -8+ (i - Biwy)/wi,
where §;; is equal to 1 when i =j and 0 otherwise, Sijv isthe elasticity of good i with respect to
the market price of good j, and w; and w; are (the mean) budget shares of goodsi andj. The
virtual uncompensated price elasticity i with respect to the virtua pricej is,

iv” = -8 + (yiv; - Biwg)/wi.

The virtual compensated price elasticities are,

vy _ LV \Y V* _ \Y \%
g =¢&j tWjee and gvj =e&yvj T Wjee .

Empirical Results

Price and Expenditure Elasticities

First, the prereform AIDS model was estimated, ignoring rationing effects. The results were
erratic, with high compensated own-price elasticities and positive signs for food, alcohol and
tobacco, clothing and footwear, and housing (Table 2). Hence, the model ignoring rationing did
not fit the datawell. The AIDS model with virtual prices was then estimated, and the parameters
from the share equations were used to compute a set of associated demand elasticities.! Table 3
presents the own- and cross-price elasticities. All the compensated and uncompensated own-
price elasticities are negative and their standard errors are relatively small, with the exception of
fuel, making them significant at the conventional levels. The own-price elasticities for food and
fuel are less than one whereas for alcohol, clothing, housing, and other goods they are bigger
than one, suggesting elastic demand. The estimates from the virtual AIDS then give plausible
values for price and income elasticities.

The postreform AIDS model was estimated for the years 1990, 1991, and 1992. Table 4

presents the associated values for Marshallian and Hicksian own- and cross-price elasticities.
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All own-price elasticities are negative as expected and their standard errors are relatively small,

making all of them significant at the conventional levels. The own-price elasticities for acohol

and tobacco, clothing and footwear, housing, and other are larger than one, whereas the price

elasticity of demand for food and fuel, which includes electricity, transport, and communication,

isthe lowest of all commodities. Thisis expected considering the importance of these itemsin

the Poland’s consumer basket. The demand for food and fuel, electricity, transport, and
communication is price inelastic, whereas the rest of the commaodities are price elastic. Food is
the most price inelastic; clothing and footwear are the most price elastic. Most of the cross-price
elasticities are small. The lower values of cross-price effects indicate that consumers are more
responsive to own-price rather than prices of other commaodities. For the translating variables
(see Tables 5 and 6), the adult equivafeintshe households had a positive effect on food and a
negative effect on the rest of the budget shares. The negative sign of the coefficients for the
number of adult equivalents per household suggests economies of size. Age and education level
of the head of household variables had small effects on the estimated budget shares. Finally, we
performed a Chow test for structural change comparing the post- and prereform results. We
reject the hypothesis equality of the coefficients between pre- and postreform specifications.

The results from the Polish study are similar to the results from the study on Belgium using
the data for the Interwar period presented by Bettendorf and Barten (1995), who estimated the
Rotterdam demand system under rationing of housing. For both countries, the income
elasticities for food were positive but significantly less than 1, and for the other groups were
luxury goods. All compensated demands were rather sensitive to own-price changes in Belgium.

In Poland the compensated demands for food and fuel were not sensitive to own-price changes

but the demands for the other groups were very sensitive to own-price changes.

Empirical Tests of Rationing Effects

The classic literature on rationing by Tobin and Houthakker (1951) followed by Neary and
Roberts (1980) discussed the main relationships between the effects on demand during rationing
of changes in prices, incomes, and ration levels and the effects on demand without rationing of
changes in prices and incomes. These authors showed that the demand elasticities in a free

market situation could be compared with those in a regime of rationing. In this section we
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empirically test the main theoretical propositions from the demand model under rationing.
Rationing changes the comparative static results, and pre- and postreform cross-price elasticities
can be compared.
From Equation (6) an increase in the rationed goods and services decreases the demand for
substitutes and increases the demand for goods and services that are complements. Rationing
reduces the responsiveness of demand for any nonrationed commodity to its own-price (Equation
11). Results comparing the two AIDS models, incorporating rationing effects in the prereform
period and without rationing in the postreform period, confirm the following:
a) Decreased substitutability in the postreform period as indicated by the cross-price
elasticities, i.e., decreased cross-price elasticities of demand for the substitute goods for
food—alcohol and tobacco, clothing and footwear—and decreased cross-price elasticity
of demand for the substitute goods for housing—fuel, electricity, transport, and
communication.
b) Increased complementarity after the reform: increased cross-price elasticity of demand
for the complementary goods for food—fuel, electricity, transport, and communication.
c) Demands for nonrationed goods and services (clothing and footwear, fuel, electricity,
transport, and communication) are less elastic in the prereform period. The observed
increase in own-price elasticities (in absolute values) reflects an increase in
responsiveness as a result of removing the rationing system.

There are, however, a few contradictions.

Welfare Implications

One of the main issues for the estimation of the Polish household demand system was to
determine if the households were better or worse off as a result of the transformation from the
centrally planned to market economy. With the estimated coefficients from the virtual AIDS
before the reform and the standard AIDS after the reform we calculated the compensating
variations given by the differences in cost function or CV =agp) - C(p’, U°) for each
household in the final quarter, the fourth quarter of 1992. The base period was the fourth quarter
of 1987. The compensating variation was estimated as the income change necessary to

compensate the household for the price changes, while holding utility constant. The calculated
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compensating variations were positive for every family indicating that each household
experienced awelfare loss at given utility asaresult of the price liberalization.

The alternative estimates of total welfare loss for Poland are computed and reported in Table
7. We make two calculations for comparison, one allowing for rationing and a second ignoring
rationing. The compensating variation is three times higher in the case ignoring rationing.
However, to know whether the household was better or worse off after the reform, we need to
know how much the income changed. Table 7 shows this as the expenditure change. Finaly,
theratio of total welfare loss to the 1987 real total expenditures was computed. Thetotal welfare
loss over the transition period 1987-92 was 10.51 million zlotys, or 75 percent of the 1987
average income. This estimated loss was roughly three times higher when ignoring rationing
than when allowing for it. Specifically, the total welfare loss was 36.73 million zlotys when we
did not consider rationing effects versus 10.51 million zlotys when we allowed for the effects of
rationing. Using virtual prices rather than actual prices for the rationed goods reduces greatly

(by a factor of three) the estimated welfare loss during the transition.

Conclusions

The study has applied the theory of rationing for an economy in transition using the
experience of Poland. An AIDS model of consumption under rationing was applied. For the
prereform sample, the AIDS model with virtual prices was estimated. The resulting demand
elasticities had the anticipated signs (negative) for the compensated own-price elasticities and
were of reasonable magnitude. The estimated virtual AIDS also gave plausible values for cross-
price and income elasticities. Compared to other studies of consumer demand in Poland and for
other transition economies, the results were remarkably good. They are, for example,
appropriate for making cost-of-living comparisons, pre- and postreform. The postreform AIDS
model was estimated and income and price elasticities were computed. We found the following:

» Demands were less elastic when there was rationing.

* An increase in the quantity of rationed goods and services increased the demand for

goods and services that are complements.

* Anincrease in the quantity of rationed goods and services decreased the demand for
goods and services that are substitutes.
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Assessing the effects of the transition on the market economy of Poland requires careful
analysis of consumption patterns, total expenditure, rationing, and prices. More accurately
reflecting rationing and incorporating the effects of rationing before the reform yielded estimates
of welfare loss that were orders of magnitude lower than those commonly reported. The virtual
prices were much larger than the actual or reported prices for the rationed goods during the
prereform period. The actual prices for rationed goods increased much more than the virtual
prices as reforms progressed. Therefore, changesin real GDP per capita overestimated the
welfare loss during the transition. The results for Poland showed a 211 percent declinein real
household welfare using the CPI, which did not account for costs of shortages/rationing,
compared to a 75 percent decline using virtual prices. These results provide a more complete

appreciation for the consumption patterns observed during the economic transition in Poland.
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Table 1. Household expenditure patterns (share of total expenditures) for Poland, 1987—-1992

Expenditure Group 1987 1988 1989 1990 1991 1992
Food 0.46 0.43 0.47 0.51 0.45 0.42
Alcohol and tobacco 0.04 0.04 0.04 0.03 0.03 0.03
Clothing and footwear 0.14 0.15 0.16 0.10 0.09 0.08
Housing 0.12 0.12 0.12 0.10 0.10 0.10
Fuel, electricity, transport, 0.09 0.10 0.08 0.11 0.15 0.17

and communication

Other 0.15 0.16 0.13 0.15 0.17 0.20

Source: Polish Household Budget Survey 1987-92.
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Table 2. Estimated demand el asticities: AIDS before the reforms?

Group® Food Alcohol Clothing Housing Fuel Other
Marshallian Elasticities
Food -0.11(0.02) 0.06(0.01) -0.30(0.02) -0.34(0.02) -0.29(0.02) 0.31
Alcohal 0.55(0.12) 9.98(1.83) -35.28(4.78) 20.64(2.64) -1.12(0.62) 4.15
Clothing -1.28(0.08) -10.08(1.36) 24.90(3.74) -13.03(2.09)  0.44 (0.45) -2.09
Housing -1.94(0.10) 7.49(0.96) -16.64(2.66) 7.68(1.54) 1.48(0.39) 0.39
Fuel -2.13(0.12) -0.57(0.32) 0.74(0.79) 2.03(0.53) -4.64(0.45) 3.16
Other 0.76 1.18 -2.12 0.34 1.80 -3.30
Hicksian Elasticities
Food 0.21(0.02) 0.09(0.01) -0.21(0.02) -0.27(0.02) -0.23(0.02 0.41
Alcohal 1.08(0.12) 10.02(1.83) -35.13(4.78) 20.76(2.65) -1.04(0.62) 4.30
Clothing -0.72(0.08) -10.04(1.37) 25.06(3.74) -12.90(2.09) 0.53(0.45) -1.93
Housing -1.18(0.09) 7.55(0.96) -16.42(2.66) 7.85(1.54) 1.60(0.39) 0.61
Fuel -1.44 (0.12) -0.52(0.32) 0.93(0.79) 219(0.53) -4.53(0.45) 3.36
Other 1.42 1.23 -1.93 0.49 1.91 -3.11
Income Elasticities Mean shares

Food 0.67 (0.004) 0.49

Alcohol 1.08 (0.006) 0.04

Clothing 1.14 (0.004) 0.14

Housing 1.54 (0.021) 0.11

Fuel 1.41 (0.007) 0.08

Other 1.34 0.14

Notes: *Figures in parentheses are the estimated standard errors of elasticities.
®.Alcohol includes tobacco; Clothing includes footwear; Fuel includes electricity, transport, and
communication.
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Table 3. Estimated demand elasticities: AIDS before the reforms with virtual prices®

Group® Food Alcohal Clothing Housing Fuel Other
Marshallian  Elasticities
Food -0.64 (0.02) 0.01(0.002) -0.03(0.01) -0.20(0.02) -0.04(0.01) 0.08
Alcohal 0.27(0.13) -1.91(0.82) 1.18(0.85) -0.57(0.28) 2.93(0.43) -3.16
Clothing -0.80 (0.09) 0.32(0.23) -2.03(0.29) 1.88(0.18) -0.51(0.17) -0.20
Housing -1.22(0.06) -0.04(0.02) 0.45(0.04) -1.30(0.09) 0.02(0.05) 0.60
Fuel -1.29 (0.13) 1.32(0.20) -0.83(0.28) 0.21(0.31) -0.04(0.46) -0.65
Other 0.97 -0.92 -0.21 2.60 -0.39 -3.34
Hicksian Elagticities
Food -0.08 (0.01) 0.02(0.002) 0.01(0.01) -0.05(0.02) -0.02(0.01) 0.11
Alcohal 1.14(0.13) -1.90(0.82) 1.23(0.85) -0.34(0.28) 2.96(0.44) -3.10
Clothing 0.12 (0.09) 0.34(0.24) -1.97(0.29) 2.13(0.18) -0.48(0.17) -0.14
Housing -0.19(0.06) -0.02(0.02) 0.52(0.04) -1.03(0.09) 0.06(0.05) 0.66
Fuel -0.40 (0.13) 1.34(0.20) -0.78(0.28) 0.44(0.31) -0.01(0.46) -0.59
Other 1.86 -0.90 -0.15 2.83 -0.36 -3.28
Income Elasticities Mean Shares

Food 0.82 (0.003) 0.69

Alcohol 1.26 (0.019) 0.01

Clothing 1.33(0.014) 0.04

Housing 1.49 (0.013) 0.18

Fuel 1.28 (0.020) 0.03

Other 1.27 0.04

Notes: *Figures in parentheses are the estimated standard errors of elasticities.
®.Alcohol includes tobacco; Clothing includes footwear; Fuel includes electricity, transport, and
communication.
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Table 4. Estimated demand elasticities: AIDS after the reforms?

Group® Food Alcohal Clothing Housing Fuel Other
Marshallian Elasticities
Food -0.62(0.02) -0.01(0.01) -0.08(0.02) 0.01(0.02) -0.14(0.01) 0.16
Alcohal -0.43(0.15) -1.70(0.36) 1.07(0.46) 0.27(0.37) -0.20(0.20) -0.20
Clothing -0.85(0.10) 0.40(0.17) -295(0.49) 1.34(0.22) -0.19(0.19) 0.92
Housing -0.32(0.11) 0.08(0.12) 1.18(0.20) -1.70(0.28) -0.28(0.10) -0.39
Fuel -0.75(0.04) -0.04(0.05) -0.10(0.11) -0.16(0.07) -0.42(0.05) 0.39
Other 0.07 -0.05 0.45 -0.23 0.26 -2.02
Hicksian Elasticities
Food -0.27(0.02) 0.01(0.01) -0.03(0.02) 0.07(0.02) -0.05(0.01) 0.26
Alcohal 0.18(0.15) -1.67(0.36) 1.16(0.47) 0.38(0.37) -0.04(0.20) -0.01
Clothing -0.17(0.10) 044 (0.17) -2.85(049) 1.46(0.22) -0.02(0.19) 1.13
Housing 041(0.11) 0.13(0.12) 1.30(0.20)0 -1.57(0.28) -0.10(0.10) -0.16
Fuel -0.19(0.04) -0.01(0.05) -0.01(0.11) -0.07(0.07) -0.28(0.05) 0.56
Other 0.84 -0.002 0.57 -0.09 0.46 -1.78
Income Elasticities Mean Shares

Food 0.68 (0.004) 0.51

Alcohal 1.20 (0.008) 0.03

Clothing 1.35(0.008) 0.08

Housing 1.42 (0.026) 0.09

Fuel 1.09 (0.004) 0.13

Other 151 0.16

Notes: *Figures in parentheses are the estimated standard errors of elasticities.
®.Alcohol includes tobacco; Clothing includes footwear; Fuel includes electricity, transport and
communication.
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Table 5. Demand system parameter estimates and t-ratios: AIDS with virtual prices

Food Alcohol Clothing Housing Fuel
Constant 1.902 -0.025 -0.215 -0.292 -0.019
(71.53) (-3.16) (-11.15) (-7.25) (-0.96)
Food price 0.160 0.005 -0.025 -0.160 -0.030
(16.03) (3.47) (-6.22) (-14.67) (-8.74)
Alcohol price 0.005 -0.011 0.015 -0.006 0.036
(3.47) (-1.11) (1.40) (-1.84) (6.71)
Clothing price -0.025 0.015 -0.045 0.086 -0.022
(-6.22) (1.40) (-3.46) (10.69) (-2.91)
Housing price -0.160 -0.006 0.086 -0.038 0.006
(-14.67) (-1.84) (10.69) (-2.24) (0.72)
Fuel price -0.030 0.036 -0.022 0.006 0.027
(-8.74) (6.71) (-2.91) (0.72) (2.16)
L nexpenditure -0.125 0.003 0.015 0.089 0.007
(-59.66) (13.85) (23.90) (38.53) (13.92)
Adult 0.043 -0.002 -0.003 -0.003 -0.003
equivalents (32.31)  (-11.42) (-7.87) (-10.26) (-10.26)
Age 0.003 -4E-05 -6E-05 -0.003 -9E-05
(7.68) (-0.97) (-0.53) (-6.74) (-1.01)
Age squared -3E-05 -1E-06 -2E-06 3E-05 2E-06
(-6.71) (-3.17) (-1.89) (-6.74) (2.54)
Education 0.009 0.001 -2E-04 -0.005 -0.001
(16.84) (12.59) (-1.30) (-8.57) (-7.23)

Notes: All pricesin logarithms.
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Table 6. Demand system parameter estimates and t-ratios: AIDS after the reforms

Food Alcohol Clothing Housing Fuel

Constant 2.031 -0.034 -0.203 -0.229 0.031
(75.56) (-4.38) (-15.77) (-11.59) (1.63)

Food price 0.111 -0.010 -0.054 -0.009 -0.091
(9.27) (-2.24) (-6.94) (-0.92) (-18.21)

Alcohol price -0.010 -0.021 0.032 0.009 -0.005
(-2.24) (-1.96) (2.33) (0.78) (0.84)

Clothing price -0.054 0.032 -0.154 0.110 -0.012
(-6.94) (2.33) (-3.94) (6.19) (0.80)

Housing price -0.009 0.009 0.110 -0.060 -0.020
(-0.92) (0.78) (6.19) (-2.40) (-2.23)

Fuel price -0.091 -0.005 -0.012 -0.020 0.092
(-18.21) (0.84) (0.80) (-2.23) (13.13)

L nexpenditure -0.165 0.006 0.028 0.038 0.011
(-67.34) (8.47) (23.90) (20.89) (6.52)

Adult 0.066 -0.003 -0.002 -0.019 -0.009
equivaents (45.41) (-8.19) (-15.77) (-17.93) (-8.52)
Age 0.003 4E-04 -2-04 -0.001 -0.001
(6.91) (3.30) (-0.83) (-4.90) (-3.12)

Age squared -2E-05 -8E-06 -1E-06 1E-05 1E-05
(-5.81) (-7.30) (-0.71) (4.74) (4.89)

Education 0.013 0.002 4E-04 -0.002 -0.004
(-18.21) (12.65) (1.39) (-5.55) (-10.25)

Notes: All pricesin logarithms.
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Table 7. Alternative estimated welfare losses for Poland (in million zlotys)

Loss With L oss Without
Rationing Effects Rationing Effects
Compensating variation 9.56 32.46
Expenditure change® -0.92 -4.27
Total loss’ -10.51 -36.73
Real total expenditurein 1987 14.05 1741
Relative loss’ 0.75 2.11

Notes: * Mean real expenditurein 1992 less mean virtual real total expenditure in 1987 at 1992
prices when incorporating rationing, and less mean real expendituresin 1987 at 1992 prices,
when ignoring rationing.
®. Total measured loss= - CV + changein virtua real total expenditure at 1992 prices in the case
with rationing, and total measured loss = - CV + changein real total expenditure at 1992 pricesin
the case without rationing.
°- Total welfare loss relative to virtual real total expendituresin 1987 at 1992 pricesin the case
with rationing, and relative to real total expendituresin 1987 at 1992 prices in the case without
rationing.



Endnotes

1. The parameter estimates and their t statistics are presented in Table 5.
2. The parameter estimates and their t statistics are presented in Table 6.

3. Household composition is taken into account by using the adult-equivalent scale, which
is based on the Organization for Economic Cooperation and Development (OECD) scale.
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