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FOREWORD

Many of today's most significant socioeconomic problems,
such as slower economic growth, the decline of some established
industries, and shifts in patterns of foreign trade, are inter-
or transnational in nature so that the intercountry comparative
analyses of recent historical developments are necessary. The
understanding of these processes and future prospects provides
the focus for IIASA's project on Comparative Analysis of
Economic Structure and Growth.

Our research concentrates primarily on the empirical
analysis of interregional and intertemporal economic structural
change, on the sources of and constraints on economic growth,
on problems of adaptation to sudden changes, and especially
on problems’ arising from changing patterns of international
trade, resource availability, and technology. This paper deals
with the problem of econometric modeling of personal consump-
tion expenditures under the conditions of disequilibria.

Anatoli Smyshlyaev

Project Leader

Comparative Analysis of
Economic Structure and Growth
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1. PREFACE

Along with the increase in incomes and the decrease in
supply the economic crisis in Poland of 1980-82 has been
accompanied by a series of breakdowns in the markets of con-
sumer goods and by the appearance of unsatisfied demand. As
a result a total imbalance was created, manifested by the rise
of an inflationary gap, as well as by the symptoms of market
panic, lack of confidence in money and in savings and loan
institutions, and by a growth of the black market and illegal
or semi-legal trade on a scale unheard-of before. The emer-
gence of these processes had very serious implications on the
consumers' behavior. They had to adjust to their notional
demand. Firstly, they were anticipating the expected price
increases and a further deterioration of the markets, and
bought those commodities, which were available at the moment,
instead of those, which were in short supply (forced substitu-
tion). Secondly, they were trying to spend not only their
current incomes but also parts of their savings, especially
those which they had involuntarily accumulated in the past
(forced savings). Thus an econometric analysis of consumer
demand should take into account the features mentioned above.
Otherwise objections could be raised with regard to the com-
Pleteness and to the correctness of the conclusions drawn on
the basis of such an analysis. These considerations will
affect the estimation of demand function parameters in such
cases where the fact is ignored that in some periods the ac-
tual quantity of consumption is the supply and not the demand.
The aim of the present paper is to construct a system of demand
functions that is not subject to these difficulties.




Our analysis deals with a short-term and a medium~term
time period, and we assume that the shortage of supply does
not cause any permanent distortions of the consumers' pre-
ferences. This means that after the equilibrium state is re-
established, the consumers would buy the same quantities of
goods as before the market breakdown, and we assume that in-
comes and relative prices are unchanged.

A brief introduction to the problems of disequilibrium
model building constitutes the first part of the paper. The
second part is devoted to the analysis of monetary incomes
flowing to the consumer goods market; here we shall consider
both voluntary and forced savings. In the third part we
specify a demand function that takes into account factors
associated with disequilibrium. In the fourth part we present
a proposal of building disequilibrium indicators which permits
us to avoid the problems of unobservable variables. In the
fifth part we specify and analyze a system of demand functions;
the results of its estimation are shown in the last part.l)

2. THE DISEQUILIBRIUM MODEL. INTRODUCTION
An econometric disequilibrium model is most frequently

described by means of the following equations (see [1], p. 156
£f£.):

D = £ (x a) + & ’ (1)
t D Dt D Dt |
S = f_(x Q) + g ’
t S S,' s St (2)
Qt = min{Dt,St} (3)

Dt’st’Qt - represent demand, supply, and transacted

quantity,
Xp 1Xg - vectors of explanatory variables of the
t t demand and supply equations, respectively,
aD’aS - vectors of the parameters,

1)

The estimation was performed on the basis of annual data for
the period 1961-1982, published in the Yearhooks of the
Central Statistical Office (GUS), and the Yearbooks of
National Income published by GUS. The documentation of the
source materials is contained in [13].




ED ,Es - additionally introduced disturbance terms.
t t

t=1,...T.

The total consumer demand Dt is understood as the quantiﬁy

of goods the consumers want to buy in a unit period of time,
given their disposable income and within a given price system.
The demand is realized in whole or in part--in case of deficient
supply--in the form of household expenditures. The supply ot
consumer goods is identical with the market offer by the
socialized and private sectors of the economy.

The basic problem we have to face in estimating of model
(1)-(3) consists in the fact that the use of ordinary least
squares for the estimation of its parameters leads to biased
and inconsistent estimators of these parameters (see [9],
pp.164-174, and [2] p. 66 f£.], since the example contains sub-
periods of supply but not of demand realization. Three solu-
tions are commonly used to avoid such consequences. The first
one is to exclude from the sample periods in which supply re-
strictions took place, e.g. to exclude the years of supply
crisis during war times.Z2 The second solution uses estimation
procedures based on the maximum likelihood method (see [8],
pp. 164-174, and (2], pp. 66-=70). The third one-—-the one we
have accepted—-—extends the model (1)~-(3) by the definitional
and stochastic equation of excess demand:

DE, = D, - St ’ (4)
DE, = fE(xE ,aE) + £ , (5)
t t
where
xEt - vector of explanatory variables,
Op - vector of parameters,

EEt — disturbance term.

If (1) and (2) hold, then DE, (4) is by definition a func-

tion of the factors determining both demand and supply. On the
other hand, DEt can be determined indirectly, by means of in-

verting functions, where excess demand is an explanatory
variable. A classical example of this approach is to define

2)Such an operation was performed by the authors of one of the

first models of the United States economy (see [5]}.



price changes as a function of excess demand and then to in-
vert the function, solving for excess demand.

We could now proceed using (4) and (5) to estimate from
observable realizations either the demand function (1) or the
supply function (2). The stochastic nature of equation (5)
does not allow for an explicit re-specification of the model
(1)=-(3) (see [2], pp. 64-65). Replacing it by a deterministic
relation leads to the following, directly estimable, functions
of realizations

from the demand side:

Q=f(x ,G)"‘f( ra)U +€ ’ (6)
t D "D, %D E xEt E' D, D,

from the supply side:

Q = £ (x Qo) + £ (x e’ 1)U + & ’ (7)
t s St S E Et E St St
where
" _ 1 when Dt > St 5 _ 1 when St > Dt
D, . ' s, :
t 0 when D' < S, t 0 when S_ < D,

The relations, expressed by the above formulae, are of a
non-linear character. However, it seems that linear approxima-
tions might be acceptable in view of the limited range of
changes of incomes, prices, and supply. Thus, 1f we assume
that the functions fD and fE are linear, model (6), which

allows for direct estimation of parameters of the demand func-
tion, can be rewritten as

Qt =x_ o. — X, o_ U + ED ’ (8)

and this formula will be analyzed further below.

3. MONEY FLOWS IN A DISEQUILIBRIUM STATE

Let us consider at the beginning the situation of de-
ficient supply in relation to the manifested consumer demand,

i.e. Dt > St. As a consequence, a positive excess demand (DEt)

appears at the end of a time period:



DEt =D, -8 ’ DE, > 0 <=> Dt > 8 . (9)

Forced savings are its financial equivalent. The latter
can be treated as finances accumulated in the savings and
banking institutions as well as in cash, which would--under
an unchanged price system--be spent by households if any scarce
goods appeared on the market. It is of particular importance
to stress that forced savings express the degree of imbalance
after all possible demand transfers between the particular
groups of goods have taken place.

The transacted quantity (expenditures) can also be written
as:

Q, = Dt - DE (10)

During the next time period the households make further
decisions concerning the use of the forced savings: part of
them may be "neutralized"”, i.e. transformed into voluntary
savings, thus increasing their total amount, and the rest will
add to the funds allocated to the purchase of goods.

Normally voluntary savings remain untouched. These are
the past voluntary savings accumulated as old-age insurance,
or to be allocated to purchase (mainly of durable consumer
goods) in the future, and as a necessary financial reserve.
However, in some particularly unfavorable cases of a loss of
confidence in banking institutions, they may also be treated
by households as part of spendable funds. Thus it has to be
considered that the total disposable money funds are composed
not only of current personal income, but also of a certain 3)
portion of previously accumulated voluntary and forced savings.

¥X_ = Y + ENS__, + «FS__, (11)

where
YX - total disposable monetary funds,
Y - personal monetary income,

NS - wvoluntary savings at the end of a period,

3)All values are treated as if they were expressed in constant

prices, although the calculation concernlng savings is usually
presented in current prices.



FS - forced savings at the end of a period,

£ - coefficient of utilization of the voluntary savings
funds for the purchase of goods = coefficient of
dissavings, £ € < 0,1 >,

n - coefficient of neutralization of forced savings,
ne€ <0, >,

K =1 - n.

The above coefficients are unknown and must be estimated
from the available data. It seems realistic to assume that
.the processes of neutralization of forced savings and dis-
savings exclude each other. Then the above formula can be
rewritten as

n#0=>£.=20 , YX, = Y_ + «FS__, (12a)
or

¢ = Y +*ENS__. + FS__, (12b)

{3

£ # 0 =>n

To simplify the notation, we shall use (11), keeping (12a)
and {(12b) in mind.

The amount of total savings (GS) has been divided above
into two parts: voluntary savings funds (NS), and forced
savings funds (FS):

GSt = NSt + FSt . (13)

Obviously in a state of a global equilibrium the second term
of the above forumula is equal to zero,

On the other hand, total savings at the end of period t
are equal to the savings from the end of the previous period .
(GSt_1), decreased by a part of voluntary savings (ENSt_1) and

forced savings (KFSt_1) allocated to the purchase of goods, and
increased by the difference between the purchasing fund YXt and
the transacted expenditure volume (Qt).

L - KPS, tYX -Q . (W)

t e=1 " ENS

Using equation (11) we can easily chek that the well known
identity holds:




«7~
(15)

where A denotes the first difference.

The change of the total savings is decomposed into the
change of voluntary and foced savings

AGSt = ANSt + AFSt ’ : (16)

where ANSt > 0, as even in a state of disequlibirium a portion

of the current incomes will be saved (e.g., special saving
arrangements motivating the accumulation of financial re-
sources for future purchases of cars, apartments, etc.).

Let us assume that there exists a long-term propensity to
save. Then obviously the "notional" increase of voluntary
savings will depend on the current income

* _
ANS, = h(Yt) ’ (17)

where

ANS* - increase of voluntary savings deposits resulting
from the inclination to save.

To arrive at the total level of the voluntary savings we
will also have to include the neutralized forced savings and
deduct dissavings analogously to (14):

= — *
NS, = NS__, - ENS__, + nFS__, + ANS} . (18)

The total level of the forced savings is given by the identity:

FS, = FS§__4 — nFS._, —- kFS__, + DE_ (19)

Then the assumption follows that the households allocate their
previously accumulated forced savings Fst_1 completely--either

to purchase goods (expressed by the term kFS or they

g1l

neutralize them (expressed by the term nFSt_1):

FS,_, = NFS,_, + kFS__, . 4 (20)



From this assumption and from (19) we get

FSt = DEt . (21)

Forumla (21) is of great practical significance as the
total excess demand was often identified with the increase
of forced savings. The formula clearly indicates that the
value of the excess demand, which appeared in a given period,
is equal to the total level of forced savings at the end of
that period. Let us stress once again. that this is a result
of the assumption that the consumers invest the whole amount
of their non-neutralized forced savings into possible pur-
chases.

Identity (11), using (10) and (15), implies also that

YX, = Dt'— DE_ + AGSt + ENSt__1 + KFSt_1 . (22)
Subsequently, using (18), (19), and (16), the above
formula may be rewritten in a well known form, i.e.:
= * ,
YXt = Dt + ANSt ' (23)

which expresses the allocation of the purchasing fund among
potential consumer expenditures and the increase of the
voluntary savings. In case of deficient supply (Dt > Sy

formula (9)), the budget constraint stands as follows:

- *
YX,_ = Qt + ANSt + FS (24)

t t -

In a case contrary to the one discussed above (described
by formula (9)), i.e. if the supply is sufficient and satis-
fies the consumer demand (D < S§.), we can accept the value of

the subtraction result as being negative:

DE, = D, - S , DE_ < 0 . (25)

This is due to the assumption that the excess supply will
increase inventories. Even if such a hypothesis is not true
for a short period of time, it does not have any implications
with respect to the accumulation and allocation of the finan-
cial resources the households have at their disposal. The
purchasing funds, using (11), then equal



YX, = Yt + ENS (26)

t £-1

In this context it should be expected that £ £ 0, provided
that we exclude two possible but unlikely situations. The
first of them occurs when the interest rate on bank deposits
is significantly lower than the inflation rate. The consumers
may then protect their savings against depreciation by in-
vesting them in goods. The second one is connected with a
significant slowdown of the growth rate, or with a decrease in
real incomes (Y). The households' policy of protecting the
so far achieved consumption level and living standards can be
manifested by a process of dissaving.

4, BUILDING OF DEMAND FUNCTIONS

The demand, which we shall call notional demand (DNJ),
is the main component of the effective demand in a market of

good j (D3). In a state of market equilibrdum and with given
real personal incomes and prices, the notional demand is a
consequence of a system of consumer preferences, and thus
corresponds to the conventional understandihg of demand .(see
[10], pp. 215-229]. The aggregation of demand micro-functions,
taking into account the reduction of variables, describing
modifications of the demographic and social structure of the
population, leads to the following macro-function#4):

J = gd 3 - 83 ped 3 j
DNy = By + 87 ¥, - By PCyL + B3 t + &y, (27)

where
Y - real personal monetary income,

pcd - ratio of the price index of the examined articles.
to the prices of other arti¢les (the relative price

index),

t - trend, denoting the modifications of the demo-
.graphic-social structure,

g% - disturbance term.

u)See [3], pp. 16-18. For a better clarification of the nota-
tion we use the convention that parameters marked with Greek
letters have positive values, and the direction of relation
is indicated by a mark in front of each parameter.
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Anticipated demand (DA]) is the second component of the
effective demand. It appears to reflect the consequences of
the consumers' anticipations; they are manifested by the growth
of purchases above or below a standard level. On the one hand
the expectations of households pertain to price changes, on
the other they pertain to the appearance of a disequilibrium.
In the first case, the increase in purchases and stocking of
goods are intended as a means of protecting themselves against
a depreciation of savings; in the second case, against a drop
in consumption due to the expected shortages in supplies, i.e.
‘against the growth in the supply deficiency. A mixed situa-~-
tion can often take place, when an expected rise in prices is
not sufficient for market balancing. Then the households may
expect either a growing or a delcining supply deficiency.

Thus, both sources of the anticipated demand have to be taken
into account. Consequently, it can be assumed that the anti-
cipated demand is a function of the following three variables:
the observable rate of price changes, which reflects the simple
hypothesis that some of the consumers expect a similar fall or
rise in prices in the future (see [7], pp. 130-132, and [4]);
the expected rate of price changes related to the past behavior
or prices (which can be defined in terms of rational expecta-
tions); and the rate of disequilibrium changes in a given
market.

2,3 /- ) j 3
DA, = py + 03/1=A/TPy + 0 M/TPL/R | +

+ 03 TDE] + agt | (28)

where

A€ < 0,1 >.

/TP%/Rt+1 - is a variable of the rational expectation
type 7

TP ‘ - the rate of price changes,

TDE:1 - the rate of disequilibrium changes, to be
defined below,

Ei - disturbance term.

Two subsequent components of the total effective demand
have been distinguished in connection with the appearance of
deficient supply. Let us assume that the supply of a good j
is not sufficient to satisfy both the normal and the anti-
cipated demand. As a consequence, an unsatisfied demand

appears. We shall call it the initial excess demand (DEiJ) .
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Should the consumers consider the disequilibrium in this market
as a temporary state, the financial means allocated to the
purchase of good j will be saved in the form of forced

savings (FSJ), and in the next period they will appear with a
total demand increased by a further component, namely the

postponed demand (0Pl :

I J
DPt Y KFSt_1 ' (29)

where YJ € < 0,1 >, an unknown coefficient to be estimated.

However, should consumers conclude that the disequilibrium
state has a permanent character, they will transfer (partially
or totally) the demand from the market of good j into another
market. In an extreme case, such a process may bring about a

situation in which the excess demand (DEJ), described by
formula (4), will be equal to zero, even if the initial excess

demand (DEij) has been positive. The direction of these demand
transfers is determined by the character of the disequilibrium:
positive transfers appear in markets characterized by a suf-
ficient supply, or in such markets, which the consumers expect
to regain the equilibrium state fairly soon; negative trans-—
fers, causing an "outflow" of demand, are expected to appear

in such markets, in which the initial unsatisfied demand has
occurred, In the system as a whole, i.e. in the total con-
sumer goods market, the sum of the positive and negative trans-
fers is equal to zero.

Summing up, we have distinguished the following components
of @otal demand: notional demand (DNJ), anticipated demand-
(DAJ), positive transfer demand (Dij), and negative transfer

demand (DTn?),which exclude each other, as well as postponed

demand (DPJ), which occurs only in periods following those of
short supply. Thus, the total effective demand can be written
as follows:

7 = pnd j [P R B
Dy = DNi + DAy + DTp;/1-Up/ + DTny < Uy +

3 3 j
+ DPL = U + & ’ (30}
t Dy_1 D,

where
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. 1 when DEiJd > 0 . 1 when DEJ > 0
[_]'J = . 14 U] = t' 4
t 0 when DEi? <0 t 0 when DEg'g_O

and the equation of the transacted quantity (see [13]) can be
written as:

i - pnJd J 3 /913 J .yl
Qp = DNy + DAy + DTpy/1-U./ + DTny = Uy +

3.yl I . 3 j
+ DPy * Up ,_4 + DE{ UDt + EDt . (31)

5. INDICATORS OF DISEQUILIBRIUM

Formulae (30)-(31) contain unobservable variables, some
of which are related to the excess demand (which is also un-
observable). As mentioned in Section 2 (compare formula (5})},
the latter can be regarded either as a function of wvariables,
changes of which are consequences of disequilibrium intensity
(e.g. price changes), or as a function of variables that are
the basic determinants of demand and supply. We use the
second approach in our study.

By the notion of a disequilibrium indicator we understand
a variable, or a collection of variables, by means of which
both the sign and the value of an excess demand can be deter-
mined (compare formula (5)).2) To find an operation disequi-
librium indicator, identity (4) can be transformed as follows:

DE D

_t=_E—1
14
S¢  S¢
D DE
t t-1
t t 5. t 5.
n D DE
DE, = S ] A(EE—E) + stjgfill—l (32)
u=0 t-u t-n-1

ua=20,1,...,n .

For further information on disequilibrium indicators, see
[2], -pp. 39-41.
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The above decomposition means that the excess demand in
period t can be presented as a sum of two components: the sum
of values of the first differences of the demand/supply ratios
in the successive time periods, and a relative value of the
excess demand of the period t-n-1; the two components are sub-
sequently multiplied by a common factor--the value of supply
in period t. For the purposes of estimation of (8), the only
interesting case occurs when DEt > 0 and, consequently,

Dt/st > 1. Then the sum in equation (32) will be specified
for each subsequeﬁce of the variable sequence Dt/St, whose

/Sy > 1
If in an initial period the demand was satisfied, i.e.,
DE{_,.q £ 0, or if the excess demand had the "normal" value

according to J. Kornai's concept of normal state of disequi-
librium (see [6], p. 21 ff.), then the second term in (32) can
be dropped. Formula (32) can be rewritten as:

terms satisfy the relation Dt-u

% Dt-u
DE_ = S A ’ (33)
t t u=0 St—u
if either
Pt-u _— DE¢ n-1
S [ !
t-u t=-n-1

or, in the second case,

D
S

D
t-n S t-n-1 _ 1+ e ,

t-n St-n—1

where € is the "normal" value of the relative excess demand.

Thus, the above formula expresses the changes of an ex-
cess demand, measured against a state of disequilibrium, which
is considered as normal. However, the exact values of demand
and supply in the above formula are unknown. To estimate an
excess demand they can be approximated by the respective proxy
variables D and S. We are first of all concerned with the
variables which are the main factors affecting demand (incomes)
and supply (deliveries), as their changes must be closely cor-
related with the changes of demand and supply. The value of ¢
can be_accepted at a minimum historically observed level of the
ratio Dt/st’ which is, in a sense, a reversal of the so-called
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peak method. Thus formula (33) can be approximated by

. B, 5.
DE_ = aS [:— - mingr—E] (34)
t t 3 P
t u
where
15u
€ = min — - 1 ;
Su
and
n -~ -~ -~ -~ -~ -~
u£0 8¢ _y/Se) = Pe/S¢ = Dena1/Seen-g v
Dtn-1/S¢-n-1 = mln{Du/Su} )

The variable S can either be taken as the supply directed
to the socialized trade, i.e. market supplies, or as the sales
in socialized trade, if we only assume that outside the social-
ized trade prices play an equilibrating role and the unsatis-
fied demand does not ag§ear there. The purchasing fund de-
scribed by formula (11) can be treated as a determinant of
the consumer demand (D).

6. A SYSTEM OF DEMAND FUNCTIONS

In this section we shall discuss the conditions that must
be met so that the demand functions for the commodity groups
defined above satisfy the adding-up criterion.

Assume that the consumers will make a partial neuraliza-
tion of forced savings, and that, for example, this part of
the savings will equal 6% of the FS value (n = 0.06), which
would be an approximate reflection of their marginal propensity
to save. The remaining part can be used to finance the post-
poned demand. However, it may occur that even if some needs

6)Paper (14] presents a discussion on the use of socialized
trade stocks as a disequilibrium indicator, together with
an analytical introduction of the appropriate relations.
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have not been satisfied in the previous period, they will not
cause an increase in the consumer demand in the current period.
This refers. for example, to food, services, and many other,
non-durable goods. Formally, this means that the coefficient

YJ in formula (29) is different from 1, which causes

: 1.1
KFS,._, = K ; YT FSg_, >0 (25)
where
_ 1
FS,_4 = § FSy_,

and summing takes place in all 1 markets.

Let us first assume that the value obtained as a result
of the subtraction of postponed demand from total adjusted
forced savings as described by (35) has been considered by
the consumers as an extraneous income. Then we have

ond =) + 8l v +8lrs,_, -« ) vtEs_ v, -
where
v, = 1if Kk FS__, -« § vyt FSi_1 > o‘
0 in all other cases
Using formulae (29), (30), and (36), we can write for

the total effective demand
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+ ea < FS . v. - 83 pcI + B%t +

J o2 Q3 3
Dy = B * B1 ¥ e-1 © Ve T B2 PGy

t 0 1 7t

+ DA% + DTD /1 - Uj/ + Drnd - Ul -

v « psd

3
. ot EL. - (37)

The first two components show the dependence on income
(current and from forced savings), whereas the last two terms
indicate, respectively, the postponed demand for other commodi-
ties (1 # i), and for the commodity j in question, which must
be subtracted from foreced savings.

To determine under what conditions the budget constraint
will be satisfied, we shall aggregate the above function with
respect ot particular markets. Then we have

1 1 1 1
YD, =) By +Y¥ ) By +« FS ! By VvV, -
it 10 t§ 1 t=1 ¢ "o t
1 ,.1 ‘v ol 1 1 1
- % By PCL + t E By * g DA, +]DTp, /1 - U/ +
1
+ % DTnt < U -« § Bi‘z vt st_:_1 -V, o+
1

. (38)

Under the assumptions accepted so far, and taking into
account the definitions of the demand transfers, we have

7 DTpt /1 - Ut/ + DTnt -« U_ =0 (39)

1 1

From the arguments presented above (compare equations
(23) and (26)]) it can be observed that the following adding-
up conditions should be satisfied with regard to the marglnal
propensities to consume:
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1_ ., *
; 8y = 1 ANSt/Yt , (40)
and
1 _
§ B, =1 - (41)

The assumption of the symmetry of price effects leads to the
conclusion that

7 eleci=0 . (42)

1 -
) Bg + t )y By = 0. (43)

then we can rewrite formula (38) as follows:

- - *
Dt = Yt ANSt + KFst—1 + DAt ' (44)
where
1
D = 2 D ’
t 1 t
_ 1
DA, = § DA, .

On the other hand, formulae (11) and (23) give us

D, = Y, - ANs: + kFS

+ + + ENS

(45)

t-1 t-1 !

which finally results in the conclusion that the budget con-
straint will be satisfied if

DA, = ENS (46)

t-1
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Let us now suppose that the remaining part of forced
savings, i.e. the difference defined by formula. (35), first
of all covers the anticipated demand, and only the part that
remains afterwards, is treated by consumers as an extra income;
then we have

J = g3 J 3 . - g3 pcd j
Dt BO + By Y.+ Bu K Fst_1 2. 82 PCL + 63 t +

s J J 1
+ /1 By, zt/ DAL + B} l;j DA, Z, +

+otpl /1 - ul/ + prnl Ul + 8] « 1;' Y© PS,_,
j

i

. S i . ped
where
1 if «FS -k ) vl pst - 7 pal > o
7 = t-1 i t { t

0 in all other cases

Having aggregated the demand function according to the above
formulation and accepting the assumptions described by formulae
(39)-(43), we have

p— - * [ -
D, = Y - ANS_ + «FS__, * 2, + /1 - 2./ DA_ +
: 1 1
+ /1-2./ ¥ ; YT FSi_, - | (u48)
Thus, if Zt = 1, then we conclude on the basis of formulae (45)

and (48) that E = 0; if Zt = 0, then

1

DA, = kFS__, = K Yy FS._q * ENS__4 , (49)

t 1

which simply means that the anticipated demand is financed from
both forced and voluntary savings after allowing for postponed
demand.
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7. AN ATTEMPT OF EMPIRICAL VERIFICATION

The system of demand equations described by formula (37)
has been estimated. However, some further simplifications
need to be included.

The first of them consists in the elimination of demand
transfers between the groups of commodities--we have made the
hypothesis that they occur inside the analyzed aggregates.

The second simplification is based on taking no account of the

anticipated demand and on the assumption that Yl are equal
to zero. As a result, the functions of (real) expenditures
were estimated in the following form (compare formulae (6),
(34), and (37)):

I 2 gl L Q] J - 2 ped 4 @I & -
QL = By * By Y. t+ By KFSt_1 By PCL + B3 t
S R, DR,
ol I + gl (50)
where
1] - is the applied disequilibrium indicator (see

forumula (34)).

The estimates were performed for seven groups of goods:
food (CBZ), alcoholic beverages (CA), tobacco and cigarettes
(CW), textiles, clothing, and shoes (CT), durable goods (CR),

other, perishable goods (CV), and services (COQ). The sample
covered the period from 1963 to 1982, and all variables were
expressed in constant prices of the vear 19827), The estima-

tion was made by the least squares method (oLs)8).

The preliminary results have already pointed to the
necessity of eliminating the time variable, because of the
collinearity with income (Yt).

7)The,choice of the sample period, the type of marking, and
the disaggregation of goods are connected with the fact that
the equation system has been included in the macro-model of
the national economy of Poland, W5, which is being built at
the Institute of Econometrics and Statistics of Lodz Uni-
versity, under the guidance of Prof. Wladyslaw Welfe; this
has given rise to some additional requirements and limita-
tions we have had to accept.

8)The modifications of OLS and TSLS methods, and the results
of the Monte-Carlo experiments are discussed in [2]. They
-will be applied in our next study.
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In addition, an analysis of the rate of real income
changes (Y) demconstrated the fast acceleration in the years
1972-1975 (see [12]). Por that reason we have introduced an
appropriate interaction variable (Yt « U7275) to reduce the

bias in the estimator of the marginal propensity to save.
The introduced changes modify function (50) in the following
way: '

] 3 3 - g*] . 3 -
Q) = 83 + By Y, - B*] ¥_ - UT275 + B; KFS__,

-gyrc) ol 1l +gd (51)

where

U7275 - is a dummy variable which, in 1972-1975, had the
value = 1, otherwise 0.

Disequilibrium indicators (IJ) have been built according

to formula (34). As the supply determinant (SJ) we have ac-
cepted the quantity of goods belonging to a given group, pur-
chased from real personal income, assuming that the excess
supply is set aside in stock, and that in the sample period
only supply is realized. As the demand determinant we have
used the sum of real, personal monetary income and the real
value of the inflationary gap represented by forced savings
at the end of the previous time period. However, because of
differences in the marginal propensities to consume among
particular groups of goods, and their non-stability during the
sample period, the variable determined in this way has been
modified by raising it to the power equal to the income elas-
ticity of demand for each of the examined groups of goods.
The elasticities have been derived from earlier studies (see
[11]; they are presented in Table 1.

The value of the inflationary gap has been obtained by
estimation of the following function of total savings:

- . _
GSt = WO + ?1 Yt + W1 Yt~U7275 + Wz AYt +

(52)

where

all values are expressed in current prices, marked by a
dash above the symbols of the variables,
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I - is an indicator built according to formula (34);

here we have accepted §£ for Dt; St is the consump-

tion of goods and services financed from personal
monetary income,

£ - disturbance term.

In addition we have assumed with regard to function (51)
that « = 1, and Ba = B%, which permits us to rewrite the

function in the form:

/ - 8*d ¥, « w7275 -

3 _ 3 J
Qp = By * By /Y, +FS 1 ¢

t-1
- g3 S J
82 PCt a” Iy + aDT . (53)

Table 2 contains the results of estimation of the above
function.

It is necessary to stress the significance of all explana-
tory variables (except for the price variable in the equation
for durable goods). An additional variable has been intro-
duced in this function, namely the amount of voluntary savings
which are partially allocated by the consumers to the purchase
of durable goods. In two cases (equations CT and COO), the
interaction variable proved to be insignificant, which led to
its omission. The disequilibrium indicator we have used  -has
not shown any signs of excess demand in the tobacco market.
However, it proved to be necessary to distinguish--by means of
dummy variables--the effects of anticipated purchases in the
year of rationing of tobacco and cigarettes.

Figure 1 shows the dynamics of effective demand and the
purchased quantities for particular goods.

The empirical results obtained should, although they
seem satisfactory, be treated as the first approximation of the
proposed functions of demand (formulae (37) and (47). Further
studies follow the direction of quantification of the re-
maining components of demand; their purpose is to build a
complete model of demand.
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Figure 1. Demand and consumption curves.
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