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1

An apparentlyunique feature of classical centrallyplanned economies
has been the absence of inflation. However, it is generally accepted that
inflationwas repressedwith the result that translationinto open inflation
has become a hallmark of economiesmaking the transitionto market-based
rules. By itself, the translationof repressed into open inflationcannot
explain the acceleration -- and the persistently higher rates --

of inflation

that has been observed in reformingsocialisteconomies. Moreover, the
rapidity of such accelerationthreatensto dilute the desired signallingrole
for prices and jeopardizesthe political sustainabilityof reform.
While an extensive literatureexists that deals with the measurementof
2.
repressed inflation 1, analysisof open inflation is still largely anecdotal

Moreover, little attempthas been made to pin down empiricallythe
consequencesof the particularbehaviouralrules and institutionalroutines,
particularlymonopolisticpricing, that are generallyagreed to be
characteristicof such regimes. In this paper we try to isolate key empirical
regularitiesof the inflationprocess in reforming socialistcountries.
Several featuresof the socialisteconomy distinguishthem from standard
market-basedeconomiesand indicateareas for specificanalyticaltreatment.
Such disparitiesinclude the administrativedeterminationof prices, the wage
setting framework and the impositionof full employment,external trading
prices and regimes and the monopolisticstructureof goods markets. Further,

1 See, inter al'a, Nuti (1986);Portes(1977);Feltenstein (1989).
2 Honohan (1989) for China and Rocha(1990)for Yugoslaviaare among the few
exceptior.s.

2
such economiesmigh. be expected to lack any endogenousmechanism of
equilibrationgiven full employmentand an absence of a conventionaloutputprice relationship. Incorporating,where feasible, these specific features,
we set up an inflationmodel, calling on Hungarian and Polish experienceand
data. We concentrateon the propagationmechanism -- hence primarily on the
short-run dynamics -- while drawing upon models f3r market economieswith
administeredprices and small numbers of producers. To highlight the shortrun dynamicswe estimate dynamic price and wage models using quarterly data
pays particular
that cover much of the recent reform period. Our atialysis
attention to the price-wagerelationshipand to the role of the exchange rate
in determiningdomestic inflation.
The organizationof the paper is as follows. Section 2 provides a
discussionof the main institutionalfeaturesand developmentsfor both prices
and wages for Hungary and Poland. In the light of this information,we set up
a simple structuralprice and wage model suitable for estimationin Section 3.
The full model is laid out in Appendix 1. We then proceed on the basis of
available quarterlydata to estimate the reduced form equations. The results
are reported in Section 4. Section 5 concludes.
II. The Hungarianand Polish Settinn
Several salient featurescan be extracted from Hungarian and Polish
experiencewith price reform and inflationover the past three decA-es.
First, there has been a common and unambiguousupward shift in the price level
with such shifts being generallysustained. Moreover, Polish inflationhas
been maintainedat a consistentlyhigher level over the 1980s and has
exhibited far greater variance than in Hungary.This culminatedin a high
inflationburst in 1989 in Poland followedby a radical stabilizationwhich,

3
by late 1990, had brought inflationdown to below five percent per month. In
the Hungarian case, inflationhas been consistentlyratchetedupwards,
exceeding thirty percent per annum in 1990 with likely expansion to over fifty
percent in 1991.
Second,both economieshave moved away from strictlyadministratively
determinedprices. A seriesof price liberalizationmeasures have reduced the
weight of administeredin total prices. Table 1 provides informationon the
4'-- ibutionof differentprice categories. It should however be roted that
neither free prices in Hungary nor contractprices in Poland were wholly free
from administrativeinterference. Establishedratios of costs to profits in
the material sector and other guidelinesconstrainedpermissibleprice growth.
In both economies,this diluted the potential impact on relativeprices that
might have been expected to result from a shift in the locus and timing of
price adjustments. Consequently,major relativeprice rearrangementsdid not
occur in Hungary until after 1987; in Poland significantchange took place in
1981/82,1988-89 and, more radically,with the 1990 stabilization. As part of
this programmeprice controlswere almost totally abandoned.
Third, price liberalizationhas been associatedwith a greater explicit
linking of domestic to foreignprices 3.

Figures 1 and 2 show that imported

inflationeffects have become progressivelymore powerful. In Hungary, a
3 Nevertheless,exchangerate appreciation,subsidiesand controlsdiluted
this effect in Hungary after 1968. Between 1973 and 1978 consumer prices
expanded at least six percentagepoints below OECD rates, necessitatinga sharp
upward adjustmentto the price level in 1979/80 to eliminate the wedge between
producer and consumerprices. Producerprices -- principallyfor exportables- were then explicitlylinked to internationalprices through the Competitive
Pricing rule. In Poland the pass-throughof foreignprices remainedrelatively
weak for administeredprices. An EqualizationSettlements System equalized
transactionprices for exporters and importers to domestic market prices via
subsidiesand taxes.

4

Table 1
Consumerand ProducerPrices by Pricing Category:
Hungary and Poland, 1982-89
Category

1982

1984

1985

1987

1988

1989

1990

Consumer PrLces
Fixed

Flexible
Free
Producer Prices
Fixed
Free

15

15

6

6

-

-

29
56

28
57

38
56

32
62

20
80

17
83

na
na

33*
67*

30
70

32
68

28
72

25
75

23
77

na
na

47
3
50

47
3
50

45
2
53

45
0
55

-

PolandC
Consumer Prices**
Administrative 35
Regulated
15
Contract
50

45
0
55

10
0
90

*_1980; Flexibleconsumer prices include those subject to maximum limit; Fixed
producerprices also include all prices with upper limits **- e:pressed as
share of total sales value for products covered by price category.Since 1990
changes in contractprices no longer require notification.Source: IMF
pattern of staggeredadjustmentof producer then consumer to foreign prices
appears to hold from the mid-1970s onwards. Import and domesticconsumer
prices move more closely togetherover the 1980s. After 1986 there is a
fairly sharp divergenceas Hungarian inflationbegan rapidly to exceed that of
its convertibletrading partners. In Poland co-movementof import and
domesticprices became much strongerafter 1982. Followinga competitive
exchange rate policy aimed at boosting exports and reducing the gap between
official and parallel rates, the result was recurrentdepreciationand a
strong imported infl.cioneffect. In short, reduction in the share of
administeredin total prices and explicit associationto foreign prices appear
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5
to have allowed some linkage,albeit very weak, of price changes to the real
side of the econo&y. The conventionalinver_e output to price relationship
appears absent.
For both Hungary and Poland in the 1980s %..sumerprices, wages and unit
labor costs moved togetherclosely. For the former, an amual inflationmodel
covering the period 1969-1987and relatingchange in consumerprices to lagged
inflation,import prices, unit labour costs and an excess demand term --

measuredas the deviation from trend of M2 over retail sales4-- provides a
reasonablyrobust explanationof Hungarian inflation,particularlyover the
pre-1982 period 5.

There is no evidenceof structuralchange in Hungary over

the period to 1987. Inflationhas had a marked inertialcomponent,as would
be expected in a system with a significantshare of administeredprices.
There is strong covariationof cost factors and domesticprices. Changes to
unit labour costs

and excess demand appear to have been more powerful

determinantsthan first-roundimport price effects of the inflationrate.
For Poland over the period 1953-1982,when prices were fully controlled
from the centre, consumerprices have broadly reflectedmovements in total

trend output and assume that other
4 If we take anticipatedoutput to equr:e.
variablesaccommodateto output,the deviationfrom trendof the monetaryimpulse
can be considereda suitableproxy for excess demand.
5 Hungary: Annual InflationModel, 1.960-1987
EstimationMethod: Two Stage Least Squares
DLCPI-0.018+ 0.47*DLCPI.
2
1 +0.32*DULC.
1 +0.18*DLM2RET+ 0.08*DLIMP.
(3.15)
(1.69)
(1.98)
(2.6) (3.55)
+0.04*D79
(3.04)
R2 -0.86; e- 0.011; DW - 2.27
where; DLCPI- first differenceof log of consumerprice index;DLM2RET-deviation
from trend of ratio of M2 and real retail sales; DLIMP- first differenceof log
of import price index;DULC-first differenceof log of unitcostvariable;
D79 - 1 for 1979 and 0 elsewhere.

6
costs. However, within this aggregatemovement, iarge changes in relative
prices took place in the period. Prices of basic items -- food, transport and
rents, as well as energy -- lagged consistentlybehind the overall price
index. In addition,monetary growth ourpacedprice growth in the seventies,

creatinga significant
imbalance-- monetaryoverhang -- which was further
associatedwith a large premium of the black market exchange rate over the
officialexchange rate. The price reform of 1982, with the attendant jump in
administeredprices, aimed at changingboth relativeprices and reducing the
monetary overhang. The initial jump in the price level translatedin an
upward shift of the rate of inflationwhich stabilizedbeforr 1987 at around
15-20 percent per annum. Empiricalevidence includingtests for structural
breaks suggests that the period post-1982 representsa new regime in price
behaviour and not simply an increasein the rates of inflation6v This result
seems consistentwith the qualitativeshift from a system of fully controlled
prices to a mixed system of controlledand, in principle,market based prices.
In summiarizing
the respectiveinflationaryexperiencesunder reform, it
is importantto understandwhy rather similar ground-rulesgeneratedradically
divergent inflationarypaths. This can best be treated in relation to the
conditionsunder which the acceleratedreforms of the 1980s were enacted. In
Poland that decade was marked by major external imbalances,persistentcurrent
account deficits and pressure on the exchange rate. Unlike for Hungary, the
black market exchange rate premium remainedve.j substantialthroughoutthe
1980s -- one indicatorof the presence of repressed inflationin the system.
6 Chow tests and recursiveestimationswere performed on an annual mGdel
for the period 1953-89. The resultswere reportedin an earlierversion of this
paper presented at a World Bank/EDIseminar on "ManagingInflationin Socialist
Economies" held at Laxenburg, Austria, in March 1990. These results are
availableupon request from the authors.
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Before 1989, however, the frequentdevaluationsof the official exchange rate
did not murceed in reducing the size of the premium.
A second divergent feature relates to the wage setting. Wage
determinationis critical as there is no effective*ndogenousmechanism of
wage restraint in a socialisteconomy. In Hungary centrally imposed wage
norns and bargainingrules were largely sustainedand wage drift was
restricted. This was not true for Poland where wage bargainingcan best be
interpretedin a non-cooperativesetting 7. The outcome was strongerwage and
cost-sidepressure through to prices. Polish inflationwas consequently
powerfullylinked to changes in the two key flow variables;wages and the
exchange rate
These factors are importantbut not suffic.entfor explainingthe jump
into high inflationin 1989 in Poland. There was undoubtedlya sharp
deterioraLionin the fiscal accounts,particularlyin the first half of 1989.
Revonue losses amounting to over 7% of GNP pusb-A the fiscal deficit close to
8% of GNP

.

However, it required continuousdepreciationof the exchange

rate, liberalizationof food prices, major shocks to administeredprices and
the introductionof an ex post indexationscheme in July 1989 to generatea
wage-pricespiral that tipped the economy into hyperinflation. At that stage,
the system lacked any basic anchors. Money was essentiallypassive. Cost
side effects were simply passed throughby producers and accommodated. Money

7 A more thoroughanalysisof wage setting in these economies is contained
in Commanderand Staehr (1990).
8

Lipton and Sachs (1990)

9 Since 1981 the fiscal deficithad generallybeen restrainedto under 1%
of GNP and in 1988 was held to 0.22%. In 1989 the deficit expanded to over 7%
and seignorageto 13.5% of GNP.

8

could not anchor the system in the absence of exchange rate and wage
stability. Further,with the lifting of price controls,and the large
increases in administeredprices, the latter could no longer anchor the system
adequately. Sharp upward adjustmentsto administeredinput prices in late
10
1989 were initiallypassed through to final prices by producers
Additional, large increasesin administeredinput prices and a maxidevaluationat end-1989contributedto high inflationrates in the first two
months of the stabilizationprogram. The decelerationof inflationpostFebruary 1990 can be attributednot only to a major fiscal correctionbut to
the reinstallationof anchors in the system 11. The exchange rate and wages
have been the principal anchors but temporaryrestraint on adjustmentsto
remaining administeredprices has also been applied. Measures to break the
accommodatingrole of money have been implementedthrough independenceof the
Central Bank, interest rate policy and credit ceilings. Tight money, input
price adjustmentsand a fall in domesticeffectivedemand, alongsidea trade
liberalizationaimed at importinginternaticnalprices and a new relative
price structure,led producers in 'exposed'sectors -- particularlyconsumer
goods -- to lower mark-ups. For producer goods, constant mark-upswere
sustained longer, given intra-producertrades and a slower shift in the demand
curve 12

These measures reduced monthly inflationto under 5% by October

1990, but alongside an output decline of around 28% in the industrialsector
over the first eight months of 1990 and an increasein unemploymentto 7.5% of
10A result of the soft-budgetconstraintfacing enterprisesand the pricing
rules operatedby those enterprises.
11 For a fuller discussionof the 1990 programme,see Coricelliand Rocha
(1990).
12 Frydman and Wellisz (1990).

9
the labour force 13
III. The Motel
Prior to summarizingour model, we hold that prices are a function of
money, the exchange rate, foreignprices and real side factors. An additional
the planner's
feature would be the inclusionof a choice variable umnmarizing
preferencefor a given price level. The sustainingconditionsfor price
growth can be traced both to the fiscal-monetaryside and to the discrete
former case, the rate of
effects of exchange rate adjustment. In tlh.i
monetizationwill be directlyacted on by the consolidatedfiscal deficit. In
so far as this measure adequatelyincorporatesthe relevantfiscal and quasifiscal accounts, includingthe profit and loss accountsof the Central Bank,
this providesa means by which prices and the exchangerate determinemonetary
expansion. Sustained inflationcan be attributedto the presence of fiscal
14
deficits that cannot be financed through debt issue on a sustainablebasis
While a fiscal model of inflationcan explain persistenceof inflation,
certain features of the partiallyreformed socialisteconomy need explicitly
to be incorporated. In systems where administeredprices are significant,
budgetary subsidies arising from price controlswould tend to feed through by
the same channel. But to the extent that such controls repress inflationin
the short run, eliminationof subsidieswould result in translationof that
repressed inflationinto open inflation. Horeover,with regard to the
13 The fall in output can in part be attributedto the size of the supply
shock engenderedby further massive increases to administeredinput prices in
January 1990 in the context of a tight monetary stance (Calvo and
Coricelli,1990). It has also been suggestedthat monopolisticpricing may have
contributed (Blanchardet al,1990). Provisionaltesting for structuralbreaks
on price data for the first quarterof 1990 do not howeverpoint to a significant
structuralbreak in pricing behaviour.
14 Anand and van Wijnbergen (1987).
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exogenous shift factors affecting the inflationrate, specificweight has to
be attached to the role of discreteadjustmentsto administeredprices by the
planner. Indeed,major disturbancesto the price level in both Hungary and
Poland can generallybe attributedto such adjustments,as in 1979,1982,1988
and 1989. Such adjustmentscan be viewed as a lagged responseby the planner
to macroeconomicimbalances,particularlyexcess demand in goods markets and
as an attempt to modify the structureof relativeprices. However, such
excess demand would be determinednot simply by unanticipatedchanges to
foreign price, monetary and fiscal impulsesbut also by the effect of fixed
price regimes.
The dynamic adjustmentis also affectedby the timing of price
decisions. Administrativerules generally impose long lags between
adjustmentsof controlledprices. The timing of changes for market prices is,
at least in principle,determinedby price setters. A mixed system of
controlledand market prices leads to two sources of non-synchronizationin
between
the price setting 15. The first relates to the non-synchronization
the change of controlledand the change of market prices. The second arises,
and thus lack of
as in market economies,from the decentralization,
coordination,of price setting for the market goods 16. Liberalizationof
prices for certain categoriesof goods is likely to increasethe flexibility
of the price system but by introducingan element of non-synchronizationin

15 For a fuller treatment of this issue, see Commander and Coricelli
(1990).
16 As often underlined in studies of inflation -- for example, Taylor
(1979); Pazos (1972) -- the staggeringof price decisionsincreasesthe inertia
in the price system.
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price changes can increasethe inertia 17

Both price staggeringand wage

indexationcould be expected to facilitatetranslationof shocks to the price
level into persistent increasein the rate of inflation. To the extent that
enterprisesoperate a constantmark-up rule, wages are inflexibleand the
planner

adjusts administeredprices in lagged response to excess demand in

goods markets, this would provide a sufficientexplanationfor the persistence
of inflation.
The model we estimatebelow (and whose detailed featuresare presented
in Appendix 1) describes a simple mark-up pricing system in which price
movements,either through governmentcontrolsor through the behaviour of
monopolisticfirms, reflect cost movements '

This pricing routine has to be

related to the absence of any strong, market-basedrestraint on either the
price or wage side. Consequently,both price and wage controlshave been
intrinsicto the stabilityof the system with prices and market power
restrainedby permissiblemargins on the mark-up and wages restrainedby
referenceto expected inflationand some associationto productivity.
The reduced form dynamic models for prices and wages that we estimate
using Hungarian and Polish quarterlydata are written as follows:

Prices
D t(+MlDpt.l+Q2(Dwt-D(y/L)t)+Q3(yt-y*)44(Dpwt+Det)+aS((M/S)t.1
-a6(P-P*)t

- (M/S)*t.1))

l(1

17 This could partially
account for the persistence
4 percent per month, for Poland after February 1990.

of inflation,

at around

appears to reflect
adequately the explicitpricing
la This characterization
reform; IMF
rules adopted in both Hungary and Poland in the period of partial
(1990a and 1990b); Kornai (1986).
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Wages
Dwt4+BlDwct+£2(D(y/L)t)+£

3 (w-w

(2)

(RS/P)*t)
)t.1+B
4Dbmert+Bs((RS/P)t-

Consumerprices (eq.l) are related to lagged prices (as),unit labour costs

(a2), capacity utilization (a 3 ), import prices (o4),an excess demand variable
(as)

-- constructedas the deviation from a perceived 'normal'ratio of

monetaryholdings in the household sector to retail sales -- and a correction
term (a).

Wages (eq.2) are related to a centralizedwage norm (£1),

a

productivityterm (I2),a black market exchange rate premium (&4) variable
(for Poland) and a variable (coefficient4), that attempts to capture the
sensitivityof wage demands to the availabilityof goods in consumermarkets
9.

This

is done through deviation from trend of real retail sales of

consumer goods. Finally,a correctionterm (£3),embodying a real wage
target, is included.
The specificationof the correctionterms, implyingsome convergencein
the period studied to equilibriumvalues, or simply to certain target values
or attractors,deserves some further comment as socialisteconomiesare
commonly thought to be disequilibriumregimes. Two aspects have to be
emphasized. First, an error correctionimplies the presencc of feedbacks,
which induce changes in the dependentvariablewhen the system deviates from
its long-runpoint of attraction,being total costs or money for prices or

19 We assume a generally positive effect on wage demands of greater
perceived availabilityof goods. However, if increased availabilityled to
increased labor supply a decline in the real wage would follow. Aggravated
shortagescould also imply that a higher statisticalreal income be required to
achieve the same real level of consumption. We thank an anonymous referee for
these observations.
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prices and productivityfor wages. This does not imply any concept of
equilibrium,such as market clearing. Indeed we emphasizethe fact that such
systems lack endogenousequilibratingmechanismsoperatingvia the labour
market or capacity. However, underlyingregularitiesor rules of price and
wage behaviors can be isolated. These we found to have been fairly stable
during the 1980s. Interestingly,these rules were, in the case of pricing,
embedded in the institutionalsetting in which price changes explainedby cost
changes were permitted and justified. The error-correctionapproach simply
implies that the dynamics is affectedby a tendencytowards these underlying
rules
IV.

Short Run Price and Vage Dynamics:Results from OuarterlvModels
The reduced form equations that we now present in Tables 2 & 3 for

Hungary and Poland are based on quarterlydata for the specifiedperiods. The
latter are in part given by data availability. To explore the price-wage
interdependencyand to avoid simultaneitybias we employ the three-stageleast
squares procedure. Prior to estimatingthe dynamic models, we tested for
stationaritywith Dickey Fuller and Augmented Dickey Fuller tests. We
recognise that these are weak tests but convenientlythe time series proved to
be largely integratedof the first order, I(1), so that first differencingof
the data was appropriate. Estimationwas initiallydone with levels with
discreteprice and wage equations. We then estimated in dynamic form with the
specificationsrequiringtruncationof the lag polynomialsand some
restrictionson coefficients. The correctionterms represent the lagged
residuals from discrete,truncated levels equations,tested for non20 Monetaryvariablesdo not figure in the correctionterm, despite the fact
that domestic money and prices are cointegrated. We exclude money because of
its passive and accomodatingrole in such economies.

14
stationarityof the residuals. Finally, the equationswere tested for
parameter stabilityand for sensitivityto changes in semple period.
1. HungaxX: 1981(3) - 1989(2)
The results of simultaneousestimationof quarterlyprice and wage

modelsare reported in Table 2. Consumerprice changes are related to lagged
prices, the exchange rate, a contemporaneousand lagged unit labour cost term
suasarizedin a first period moving average,a money term proxying demandside features,and a correctionterm relatingprices to unit labour costs.
Wages are related to consumerprices, productivityin the material sector and
a correctionterm, specifyinga real wage target. The price equation retains
many of the featuresof the annual model alluded to above.
The variables are stationary,or I(0), and are significantat a 5% and
more level. For the price equationthe overall fit is quite acceptable,there
is parameter stabilitywhen estimatedrecursivelyand an absence of serious
autocorrelation. The equation is not sensitiveto altering the sample
period. The wage equation is more problematic,appearingunder-identifiedand
with its fit deterioratingseriouslytoward the end of sample.

Nevertheless,

both equations capture reasonablywell the short-rundynamics.
For the price equation, several featuresstand out. A lagged price term is
includedon the right hand side. Argument for inclusionof this term relates to the
weight of administeredprices where such prices can be consideredto have stronger
than normal propertiesof exogeneity. The coefficienton a one period lag at 0.24
points to the fairly high degree of inertia in the system. The impact elasticity

15
Table 2
Hungary:Quarterly System
EstimationMethod: Three Stage Least Squares
Sample:1981.3 - 1989.2
Ramnic Model:

aguation
1: DLCPI -

c1

* DLcpi.1 + c2* DLexr + c3 *dOlDulc

+ c4 * DIM2/ret
auation,2:

+ c5 * *enulc2

DLwage - c6 * DLpro * c7 * DLcpi + c8 * *cmw.
1 + D84.4 + D88.1
OuarterlX

System Results'

Eguation 1:
DLcpi - 0.23 * DLcpi.1+ 0.23 * Dlexr + 0.65 * dOlDulc +
(2.70)
(4.11)
(6.49)
+ 0.21 * DLM2/ret - 0.14 ecmulc2
(2.22)
(-1.87)
R2 -0.80; e - 0.016; F - 17.73; DW - 1.87
Equation 2:

DLwage- 0.86 * DLcpi + 0.19 * DLpro - 0.05 * D84.4 - 0.05 * D88.1
(5.94)

(1.89)

(-2.32)

-

(-2.26)

-0.52 * ecmw-i
(-3.65)
R2- 0.65; e - 0.022; F - 9.91; DW - 1.82
Legend
DLCPI
DLWAGE DLEXR
dOlDulc DIX2/ret DLPRO
-

T
The first differenceof log of consumerprice index
The first differenceof log of wage index
The first differenceof log of official exchangerate
One period moving average of first differenceof Lwage-Lprod
The first differenceof log of M2 over retail sales
The first differenceof log of industrialproduction/ industrial
employment
ecmw
Lwage- c 1 + c2 * Lcpi
ecmulc - Lcpi- c1 + c2 * Lulc
1 - t-statisticin parenthesis
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with respect to the excharngerate at 0.23 is greater than in the annual model, but
could be expectedgiven the more active exchangerate policy and sronger explicit
linkage of domestic to foreign prices over this period. The demand pressure
variable is very significant. However, little can be said in this context regarding
the interactiveeffects on administeredand market prices of demand pressurebut the
elasticityindicatesthe somewhatdiluted translationinto aggregateprice increase.
In the initial single equation estimation,we insertedan output gap variable.
It could have been expected that with the progressiveintroductionof market-based
rules into the Hungarian economy that a more conventionaloutput to price
relationshipwould emerge. Recursive estimationand shorteningof the sample at the
end of the period did indeed result in the term picking up significancetoward the
end quartersbut closer examinationof the residuals indicated that the significance
was largely taken from the noise associatedwith the price shifts during and after
1988 and the term was not includedin the final estimations. The unit labour cost
variable, with a moving average elasticityof 0.64, substantiatesthe powerful link
of price growth to costs, as would be expectedfrom the model elaboratedabove. The
correctionterm (ecmulc)is the argument that prices are cointegratedwith unit
labour costs 21. The Dickey Fuller test exceeds the 5% criticalvalue for the null
,ypothesisfor this specification2.

The coefficienten.ers the equationwith the

right sign and is significantat the 5% level. The mean lag of adjustmentis
reasonablyrapid at around four quarters.
The fit of the price equation is satisfactory. Recursive estimationand Chow

21 viz; p-a1ulc-"2 I(0)
22 The Dickey Fuller test gives (t-statisticsin brackets);
ecmulc- -0.013*Constant+0.0007*Trend-0.71*ecmulc.
1
(-0.56)
(0.71)
(-.4.3)
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tests prompt inclusionof a dummy for the first quarter of 1988. There is no
serious autocorrelation;a feature of the model even when the lagged price term is
dropped 23. There is a slight widening of the bands for the recursiveestimations
at the end of the period, pointing to larger unexplainedvariation at the end of the
sample. One step residuals confirm this featurewhile Chow tests show a lack of
smoothness toward the end of the period, with a persistentspike at 1988(1). This
is unsurprisinggiven the timing of changes to administeredprices and the tax
system in this period. The dummy for 1988(1) in the single equationestimationwas
significantbut did not change the size of the other coefficientsnor improve the
overall fit or propertiesof the model. Consequently,in the final system
estimationit was omitted.
The wage equation, though reasonable,is less satisfactory.The equation
appears under-identifiedand there is some negative autocorrelationin the
residuals. There is a very marked deteriorationin performanceat the end of the
sample. No wedge term could be adequatelyspecifiedcapturing any gap between
producer and consumerwage a I there is no explicit treatment,due to lack of data
availability,of the wage tax effect. Closer examinationof the descriptive
statisticsshow that up to 1985 wage changes we.e clustered in the first quarter;
thereafterthe annual wage round gives way to more random adjustments. Intraannual wage adjustmentsappear to have been adopted as an inst'.tutional
routine
associatedwith the accelerationin consumerprices over the later part of the
sample. For consumerand producerprices there is a similar clusteringof changes
in the first quarter. In the case of productivity-- measured over the socialist
material sector -- changes generallyfall in second and fourth quarters. The spike

23 Tests for heteroscedasticity,includingARCH and Chi-square normality
test, proved borderlineand somewhatambiguous.
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in the fourth quarter can partly be explainedby the structure of the wage round and
the effect of the wage tax in associatingwage and productivitypaths. Stability
tests moreover picked out breaks at 1984(4) and, as for the price equation,at
1988(1), for which dummies were inserted.In general, institutionalparticularities,
changes to the wage system and wage tax rules and their incompletespecificationin
the model explain the limitationsof the reportedequation24.
Several tentativeconclusionson the wage side emerge. In the first instance,
the 0.86 coefficienton the price term in the wage equationpoints to the strong
associationof wage to consumerprice movements. There appear to be no effective
unanticipatedprice changes or price surprises. Testing this furtherby insertinga
price surprisevariable yielded a weak positivecoefficientwhich was very
insignificant. The absence of any price surprise,despite the accelerationin
inflationover this period, can best be explainedwith respect to a real wage target
maintainedby the planner. Wages appear to have been fixed in relationto announced
prices. Changes to administeredprices have been very largely accomodatedby wages
over this period. To the extent that centrally-givenwage norms have aimed to
impose an inflationpenalty,bargaininghas succeeded in reconvergingthe wage and
price path. The productivityterm is likewise significantat more than a 5% level
and its coefficienthas roughly tlhssame magnitude as for market economies. The
correctionterm is written as a real wage target, is very significantand points to
a rapid adjustmentspeed 25.

It should however be interpretedwith some caution as

an observed associationbetween wage and price variables over the sample periDd
rather than as a long run equilibriumrelationship. It is evident that there is an

24 A fuller discussioncan be found in Commander and Staehr (1990).
25 Dickey Fuller test: Decmw- -0.002*Constant+0.000l*Trend-0.56*ecmw.I
(-0.002)
(0.16)
(-3.29)
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underlyinglinkage between price, productivityand wage changes,as suggestedby cur
model. Consequently,the wage does not enter as a completelyexogenousvariable.
In suumary,our estimationsallow us to pin down some key dynamic featuresfor
price and wage changes over the 1980s. While foreignprices are importantin the
transmissionof inflation,cost-side factors have greater weight. Demand-side
pressuresmatter and it seems likely that one mechanism is through the impact on the
relativeprices of administeredand market goods as a factor determiningthe scale
of adjustmentto administeredprices. Strikingly,no standardassociati^,n
between
output or capacityutilizationand prices exists. This emphasizesthe lack of an
underlyingmechanism of equilibrationin the economy despite the intro-'uction
of
greater market-basedfeatures. Finally, the presenceof administeredprices imparts
inertia to the system but the models, as presently specified,cannot explicitly
capture the price-pricedynamicsassociatedwith non-synchronisation
in price
adjustmentover administeredand market prices.
Poland 1983.4 - 1990.1
The Polish price system has been subjectedto a set of major institutional
changes, the first occurring in 1982 with the creationof a mixed system of free and
controlledprices, furthermodificationsin 1988/89 and a major change in January
1990. Using annual data, Chow tests and recursiveestimationidentify1982 as a
structuralbreak. Our estimationsconsequentlyuse quarterly informationfor the
post-1982period. Preliminarytesting for a break in 1990(1) does not indicatea
comparablebreak in the pricing regime.
The results of our estimationsare presented in Table 3. Prior to estimating
the system, price and wage equationswere run discretelyto test for parameter
stability,data coherence and goodnessof fit. Prices were regressed on a lagged
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price term, a cost variable, a lagged demand pressurevariable and a correction
term. A lagged price term is includedfor the reasons already alluded to in the
Hungarianmodel. In this specification,the measure of money was M3, excluding
foreign currencydeposits,deflatedby retail sales. Prices are cointegratedwith
unit labour costs and the official exchangerate; here discretelyspecified rather
than weightedin a total cost variable. In the wage equation, wages were related to
prices, productivityin the material sector, tho exchangerate premium and a
variable denoting deviation from trend of real retail sales. The correctionterm
reflectscointegrationbetween wages and prices, the exchange rate premium and
productivity26
Both equations appear quite satisfactory. All variables are highly
significant. For the price equation, the fit is very acceptable,the variables are
stable 7.

For the wage equation also the fit is very satisfactorybut there is

clear evidence ( detected through recursiveestimationsand Chow tests) of a large
spike at 1988.1 and 1989.1. We thereforeenter dummy variables for both periods.
These dummies can be interpretedas representingsome independentwage-push,which
occurred in a period of increasingsocial unrest.
As indicated in Section 3, we used a cost-plus specification,linking the
short-termdynamics to an adjustmentto an underlyingtendencyto a normal mark-up
pricing rule.

This specificationincludesmonetaryvariables only as a determinant

of short run movements and not a long-runequilibriumrelation. While this
hypothesis is consistentwith the view of accommodatingmonetary policy, we tested
26 We tested for the order of integrationof the series, which indicated
they are all integratedof order one (I(1)).
27 The bands on the recursive estimates narrow with greater unexplained
variation only at the fourth quarter of 1989. One step residuals and the
DecreasingChow test supportthis and suggestpossibleinstabilityover the final
quarter of 1989.
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Table 3
Poland: Ouarterly System

Dynamic Mode

Equation 1: DLCPI-el*DLulc+c2*DLoer+c
1 +c5*DLcpi.I
1 +c4*ecmp.
3*DL(m3/r).
Equation 2: DLWAGES-c
1 1 *D891
1 +c1 o*D881+c
1 +cg*ecmw.
7 *DLpro+ce*resret.
6 *DLprem+c
Correctionterms:
ECMP:

LCPI - c 1 + c2 * Lulc + c3 * Loer

ECMW:

LWAGES - c4 + c5 * Lepi + c6 * LPRO

Legend:
- First differenceof logs of;
DL
DLCPI - ConsumerPrice Index
DLulc - Unit labor costs
DLoer - Official exchange rate
DLwage - Average Monthly Wage Index
DLprem - Black Market ExchangeRate Premium
D881
- Dummy for first quarter of 1988-1, 0 elsewhere
- Dummy for first quarter of 1989-1, 0 elsewhere
D891
DL(m3/r)-Ratio of M3 to retail sales
Resret - Deviation from trend of real retail sales
DLpro - Productivityin the industrialsector
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Poland : Ouarterly System Results
EstimationMethod: Three State Least Squares
1983.4 - 1990.1
1
Equation1 : DLCPI - 0.33 * DLcpi.
1 + 0.43 * DLulc + 0.33 * Dloer +0.34 * DL(m3/r).
(5.4)
(7.6)
(5.9)
(4.2)

-0.17* ecmp.
1
(-1.6)
R2 - 0.98; e - 0.04; F - 220.02; DW - 1.88
1
Eauation 2: DLWAGE- 0.58 * Dlpro + 0.68 * Dlopi+ 0.20 * resret
(2.8)
(16.4)
(3.1)

+ 0.20* D881 + 0.24 * D891
(6.6)
(5.8)
P; - 0.93; e - 0.056;F - 60.86; DW - 2.12

Error correctioneguations (cointegrationtests)
Lwage(estimated)- -5.30 * Constant+ 0.81 * Lcpi
(22.6)
(-5.4)

'

1.33 * Lpro
(5.5)

ecmw
Lwage(actual)-Lwage(estimated)Lcpi(estimated)- -0.22 * Constant+ 0.63 * Lulc + 0.39 * Loer
(4.2)
(4.7)
(-1.3)
ecmcpi
Lcpi(actual)-Lcpi(estimated)Dickey-Fullertest
-0.028 * Constant+ 0.001 * Trend -0.70 * ecmw.
1
(-4.40)**
(0.70)
(-0.82)

Decmw Decmp

-

0.089 * Constant - 0.004 * Trend -0.82 * *cmp.
1
(-5.3)**
(-3.3)
(3.2)

** Significantat 5 percent level.

-

0.40 * ecmwl +
(-4.5)

-
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empiricallyfor the presenceof a significantlong-runrelationbetween prices and
money. Using a simple standard money demand approachwe indeed found the presence
of cointegrationbetween prices and money. However, the inflationtransmission
mechanism is very poorly reflectedby a dynamic equationbased ont this long run
tendency. This strengthensour view that, while clearly prices, wages and monetary
aggregatesmove together in the long-run,this is more the result of monetary
accomodation than a causal relationrurming from money to prices.
The first aspect to be emphasizedis that inflationis characterizedby a
relativelyhigh degree of inertia throughoutthe period. This is not only captured
by the presenceof a lagged inflationterm in the regression,but also by a
relativelylow coefficientof the correctionterm, implyinga somewhat slow reaction
to deviationsfrom a 'normal"relationbetween prices and costs. This pattern
accords well with the observationof a relativelyhigh, and stable, inflationover
the period 1984-1987. Moreover, the stabilityof the relationthroughoutthe
period, 1983-1990suggeststhat this degree of inertia survivedduring the
accelerationof inflationpost 1987. Although the coordinationproblem typical of
system with a large number of price setters did not affect Poland, the inertia in
inflationmay have arisen from the peculiar featuresof a mixed system of market and
controlledprices 28 in additionto the high degree of de facto indexationof wages
to prices. Differentrules and timing of price decisions in the differentprice
categorieslikely gave rise to a substantialstaggeringof price decisionsand a
29
consequentinertia in inflation
2B See Comander and Coricelli (1990) for an analyticaltreatmentof this
issue.

29 Disaggregatingfor the price equationthe contributionof each variable
to average inflationacross two periods,1983 to 1987 and 1988 to 1990, we find
that for the former, the exchange rate and unit labour costs are the most
important;this continues to be true for 1988/89. The monetary variable only
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The wage equationhelps to stress the role of wages in the transmissionof
inflationaryimpulses,especiallyin the period 1988-1990. First we can note that
wages have been de facto almost fully indexed to prices throughoutthe period.
Besides the inflation term, the other variables entering the equation show an effect
of productivityon wages, an effect of "availability'of goods on wage demands and,
finally,some effect of changes in the premium of black market over official
exchange rate on wage movements. The latter effect may indicatethat workers are
concernedwith the purchasingpower of wages not only in terms of domestic goods,
but also of 'dollar-goods." This can be explainedby the presence of shops (Pewex
shops) selling foreign goods for foreign currency30
The relationbetween wages and productivityis somewhatpuzzling. The rather
high coefficientmay be partly explainedby the system of bonus payments,and by a
similar seasonalpattern of wages and productivitychanges. The high (0.20)
elasticityof wages with regard to the demand pressurevariable is also striking.
Contrary to theoriesof 'wage illusion',which might have been relevant in the
1960's and 1970's 31, this result suggeststhat the perceptionof a greater
availabilityof goods in the market exerted an upward pressure on wage demands. The
correctionterm can be interpretedas a real wage target, adjusted for productivity
changes and the resultingpayment of bonuses. Moreover, the speed of adjustmentto
deviationsof wages from the "target"level is rather rapid 32. The coefficientof
exerts significantinflationarypressure in 1989 when wage-push, devaluations
and money expansion,primed by the fiscal deficit, acceleratedinflation.
30 Another possibilitywould be that of using the premium as a proxy for
prices in non-officialmarkets.
31 As, for instance,argued by Charemzaand Gronicki, 1988.
32 We checkedwhether a price surpriseterm would induce a temporaryfall
in the real wage.
In all specifications, the variables were not only
insigniicantbut entered with positive coefficients.
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that variable, togetherwith a coefficientof nearly 0.7 on the price term, points
to an high degree of rigidityof real wages, both in the changes and in the levels.
We finally note that the model, as shown by stability tests, survives through
the period of high, almost hyper, inflationof 1989-90. Interestingly,this seems
to suggest that administeredprice changes,staggeredadjustmentof other prices,
wage indexationand an effectivelyindexed exchange rate, maintained,if not
33
increased,inertia in the inflationprocess
V. ConcludingRemarks
We have attempted in this paper to set up a simple inflationmodel centeredon
the transmissionprocess and on the short run dynamicsof inflation in partially
reformed socialisteconomies. The model has featuresderived from market economies
with few producers and sticky prices. It also attemptsto capture some of the
specific attributes,includingchronic excess demand in goods markets,of socialist
economies. The bulk of the empiricalanalysisconcentrateson the post-1982period
when significantmarket-relatedreformshad been implemented. While we accept that
socialisteconomieshave been characterizedby major disequilibria,we believe that
appropriatelyspecifiedand tested econometricmodels can account for these
features,without explicit recourseto disequilibriumeconometricprocedures. We
estimate simultaneouslydynamic price and wage models.

For both Hungary and

33 For the high inflation period we attempted to verify three standard
propertiesof high inflationaryexperiences-- the emergenceof the black market
exchange rate as the main determinantof inflation,the disappearanceof inertia
in the inflationprocess and declining influenceof the officialexchange rate
as inflation accelerates. Replicatinga test performed by Sachs on Bolivia
(1986) we carriedout a simple monthly regressionfor the period 1988.1-1990.1,
relating domestic prices to lagged prices, the official and the black market
exchangerates. The results,identifyinginertiawith the coefficientof lagged
inflation,signalledrather an increasein inertiaduring 1989. A similarresult
was obtained through a Kalman Filter estimationof a time-varying-coefficient
regression. This can be attributedto a combinationof wage indexationand the
presenceof many controlledprices. Detailedresultsare availableupon request
from the authors.
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Poland, the estimated equationsallow us to explore quite satisfactorilythe role
and weight of foreign prices and domestic factors in propagating inflation. Foreign
prices are shown to matter but developmentson the cost side are critical in
relatingexogenous,policy determinedadjustmentsto the price level to increasein
the rate of inflation. Indexationof wages to prices obtains for most periods with,
however, the emergence of more complex bargaininggames in Poland and a
correspondinginabilityto make centralizedwage norms hold. Polish planners relied
increasinglyon price adjustmentsfor addressingthe macroeconomicimbalancesthat
emerged,but these only further destabilizedthe system and failed to address the
underlyingsources of these imbalances. In contrast, the Hungarianexperience
points to some of the ways in which administeredprices can be used to stabilizethe
system; nn issue that we explore in more detail elsewhere3.
An important implicationof our results is that nominal anchors,particularly
wage restraints,must feature in stabilizationprogramsadopted in reforming
socialist economies. The absence of conventionalequilibratingmechanismsand hence
of effectivemarket restraintson wages alongside the presence of monopolistic
pricing behaviour can easily result in 'owerful inflationarypressures and
ultimatelyhigher than warrantedoutput costs.

34 Commander and Coricelli,1990.
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The Model
The economy has two sectors -- a material and non-materialsector. The
distinction is useful with regard both to wage determinationand the relative
influenceof foreign prices. In addition,each goods sector has a controlledand
non-controlledprice sub-sector. Inflation is a weighted average;
p-(l-a)pm+apn
where,
pS'4 iPmc+L2P8n
pn-Glpnc+%2pnn

(1)

(la)
(lb)

We assume some linkage of domestic to foreignprices. In the case of the
material sector exposed to competitionfrom the hard currency zone, export and
import prices are rendered in a standardway. Export prices are world prices (Pw)
by the export exchange rate (e);
p~mpw+e

(2)

Import prices are formed by world prices, the exchangerate for imports and tariffs
(T). A terms of trade parameter (a) is also included;
Pma

T

(pw+e)

(3)

Includingcontrol and non-controlprices, total prices in the material sector
trading outside the CMEA system would be a weighted average (k). The latter would
be positivelyassociatedwith the share of controlledto total prices.
Pmk (pw+e)

(4)

For the non-materialsector and that part of the material sector isolatedfrom the
competitionof hard-currencygoods, the followingmark-up pricing is assumed:
piI+wL
po-(l+p)
y

(5)

where A-mark-up,pi-price of inputs; I-inputsvolume, w- wages; L- labour volume and
y-output.
The mark-up rule has standardproperties. Changes in output prices will thus
depend on unit factor costs, and on the mark-up iA. Foreign y ices do not matter.
To the extent that the mark-up relates to some normal level of output 35, the lower
the weight of k in eq. (4) the more likely it is that price change will be
positivelyassociatedwith the level of capacityutilization. Capacity utilization

35 Coutts, Godley and Nordhaus, 1978
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can be written in the usual way as deviation of output from trend;
cue- (yt-Y)

(6)

The greater the preponderanceof controlledprices in total prices, the weaker
the link between price changes and capacitylevels. One would thereforeexpect a
classical planned economy to lack any conventionalequilibratingmechanism. In
addition,this introducesa relativeprice effect so that the coefficientsdepend
not only on componentsof costs but also the elasticityof JM with respect to the
overall domesticprice index. Writing in rates of change this yields the following
linearized,preliminaryprice equation;
p-004 (y-y )4.5pt.1
3 (pv+e)+a
3 0 1 (wL/y)+42(piI/y)+a

(7)

Prices are a positive functionof lagged prices, the mark-up, foreign prices
and deviationsfrom trend for capacityutilization. Clearly,foreign prices also
enter througho2 as I includes importedinputs. Price setting in the non-material
sector would be a subset of eq. (7), obtainedby omittinga3 .
Eq. (7) closely resemblesa standardmark-up model applied extensivelyto nonsocialisteconomies. We now accomodatesome stylizedfeaturesof socialist
economies -- the widespreadpresence of goods shortages and high liquidityratios.
and periodicallyuses the
We assume that the planner cares about macro-disequilibria
imbalances. Excess
perceived
to
reduce
prices,
on
controlled
price level, acting
in the view of
effects
undesirable
may
generate
markets
purchasingpower in consumer
the planner. First, excess liquidity is likely to raise search and queueing costs
for consumers,with possiblenegative productivityimplications. Similarlya rising
gap between notionaland effectivedemand could of itself reduce effort and hence
productivity;a likely responsewhen the labour/leisuretrade-off is constrained
While this will ultimatelyshow up as a real side effect, the presumed concern with
relativeprices on the part of the planner suggeststhat demand pressure in goods
markets can best be captured in a price equationby a variable ((M/S)-(M/S))
measuring deviation from a perceived 'normal'ratio of monetaryholdings in the
household sector 37 to retail sales. This indicatesthe measure of excess
purchasingpower in consumermarkets and hence the assumed demand side pressure for
relativeprice adjustmenton the part of the planner 38. The inclusionof both an

36 This latter effect is in fact broached in the disequilibriumliterature
which indicated the possiblenegative effect on labor supply due to shortages
in consumptiongoods markets. With full employmentinstitutionallyguaranteed,
one would expect a reduction in effort per unit of time worked.
37 In these economies the financial sector is genuinely segmented with
household and enterprisesavin6 s passing through distinctcircuits.
38 Alternatively,invokingWalras' Law we can simply assume that excess
demand in goods markets translatesinto excess supply in the money market, viz;
ED- H/p-Md/p. With the expectationsterm given as lagged inflation,this can
be derived from a standardmoney demand functionof the form;
Md/p- aO+a
1y+a2pt.1. The interestrate is assumed irrelevant.
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output gap and an explicit
purchasing
power variable
is an attempt to pin down the
particular
excess demand features
of these economies when controlled
and market
prices co-exist
and when the planner monitors their relative
price.
To the extent
that supply remains insensitive
to price changes, one would expect a strongly
damped
equilibrating
relation
between shortage and inflation.
Before turning to the wage setting,
we can now set up in dynamic form the
following
inflation
equation,
where D is a first
difference
operator
and a% is the

correction

term.

Dpt-a 0 41 (Dwt-D(y/L)t)+a2(yt-y)+a

3 (Dpwt+Det)+4(

(M/S)t.1- (H/S)*t.1

.5(p-p*)t.1+%Dpt_1

(8)

With regard to wage determination,
we work from the following particularities
of the socialist
economy. First,
an excess demand for labour regime obtains
throughout.
No usual convex relationship
between labour market pressure
and wage
growth obtains.
Second, the restrictions
on profit
maximizing behaviour at the
level of the enterprise
39 -- the presence of soft budget constraints
-- implies,
in
combination with full employment, that the wage share would not necessarily
be
endogenously
restrained
in some channel given by productivity
and prices
. To the
extent that a true exposed sector emerges and acts as wage leader,
then the wage
share could be expected to be a stationary
stochastic
variable
40; in the absence of
this condition
wage controls
remain a basic precondition
for restraint.
Accordingly,
wages are treated
as largely exogenous and structured
by centrally
determined norms.
Productivity-related
wage components -- a feature of all partially
reformed
economies -- introduce
a crude association
to average productivity,
rather than
marginal products.
We circumvent
the more complex dynamics ass(ciat-ed
with plantlevel bargaining,
relying
rather on recursive
estimation
to test for the stability
of parameters
in the wage equation.
Distinguishing
again over material
and non-material
sectors,
aggregate wage
growth is a weighted average.
In the material
sector,
wages are set in relation
to
price and productivity
changes, with the latter
linked to plant-level
performance.
In the non-material
sector wage growth adjusts
to the centrally
determined rate of
annual expansion.
In so far as total wages converge to productivity
corrected
wage
levels for the material
sector,
a faster
rate of productivity
increase
in the
material
sector would, ceteris
paribus,
accelerate
inflation.
A diluted
discipline
from international
prices implies a structural
inflation
term (qm-qn) with an

39 If enterprises
face no hard budget constraint,
no systematic
association
between the ability
to pay above agreed norms and actual wage payments could be
expected.
The distribution
of the wage drift would be random.
40 Expected wage inflation
would be related
to growth
productivity;
E(Dw)-Dyt+Dqt.
An error
correction
model would
following
shape;
Dwt-.o..al(L)(Dqt+Dyt)-02(wt.1 -qt.1 yt-y)+et.

in prices
then take

and
the
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unambiguouspositive associationbetween productivitygrowth and inflation.
Wage contracts are of annual durationwith explicitcommitmentto real wage
stability. Unlike in models of compulsoryarbitrationwith a penalty exacted
41
through lagged wage adjustment , such outcomes in a socialist economy context
require a price surprisewith no term cor ection. Available evidence indicates in
general adherence to a real wage target . Any penalty might better be measuredas
the gap between statisticalreal wages and real wages;but that is beyond the scope
In the absence of formal indexationrules, except in Poland in 1989,
of this paper.
it is importantto establishwhether de facto indexationis of a backward or
forward-lookingtype. In this regard there is a degree of ambiguity in both the
Polish and Hungarian cases. In principlea form of forward-looking,or ex ante
indexationshould be operating. Indeed, increasesrelated to the centrally imposed
norm reflectsexpected, or planned, inflation.In this case
Dw"c -A

.lo
1(Dpt),

(9)

vhere wcf-centrallyimposedwage and E is the expectationoperator. The real
wage is a decreasingfunctionof expectationalerrors, or inflationsurprises43
Dwct-ala2p

-Et.1(Dpt)).
-pag2(Dpt

(10)

An ex post indexationscheme would imply
Dwc"1+a

2Dpt1

(11)

Any increasein the inflationrate, Dpt,reduces the real wage, while the
indexationscheme introducesinertia in the inflationaryprocess, slows down a
reduction in the inflationrate and makes the wage setting insensitiveto any
announcementeffects (which in the ex ante specificationwill immediatelyreduce the
increase in wages) 4. Consequently,when a2-l and the surpriseterm is
insignificant,one can either assume that an effectiveex ante indexationscheme was
in force, and that actual inflationand planned inflationwere consistentlyequal,
or that an ex post indexationoperated,with the frequencyof changes in wages (de
facto and not that associatedwith the annual wage round) higher than that of price
changes. Combining these featureswith the postulatedwage-averageproductivity
41 An annual wage cycle with no mid-term correction would yield the
followingpenalty: wrt-'pt2-2'Ept.24
42 See, inter alia, Adam, 1979; IMF, 1990
43 The residuals of an univariate process for Pt may be assumed or an
accelerationterm, D(Dpt),can approximatethe surpriseterm.
44 The forward-lookingindexationscheme is normallyviewed as superiorto
backwood-lookinmgschemes with regard to the macroeconomic implications (eg
Simonsen 1986). Recently, Fischer(1988)has shown how the ranking is more
complex than assumed in Simonsen,dependjngcruciallyon the exchangerate policy
followedby the country.
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relationshipyields the followingequation to be estimated;
(12)

Dwt-&
0 +B1 Dwct+&2(Dqm,+Dpt-D(l+tj))

where; wct- centrally imposedwage growth (applyingto all sectors); qm- rate of
change in average productivityin material sector; pt-price inflation;t1 - tax
rate on wage growth exceeding (Dwct+Dqmt).In other words, wage expansion could be
expected to result from a centralizedcomponentrelated to expected inflationand
drift attributableto productivitychanges in the material sector, offset by tax
increases.
Eq. (12) would not adequatelycapture a clear feature of recent Polish
history; the persistent increasein real wages up to the 1970's and apparent
episodes of wage push during the 1980's. Assumingbargainingand a concern on the
part of workers with a real wage target, the insertionof an error correctionterm
in the equationappears appropriate:
Dwt-B0+B,Dwct+B2(Dqmt+Dpt-D(l+t1))+13(w-w*)t.1

(13)

where, w*-p. As with the price equation,we need to modify eq. (13) by introducing
featuresspecific to a socialisteconomy.
We consider two variableswhich may affect the wage dynamics. The first is
linked to the fact that the officialprice index may not reflect the actual
inflationrate in economieswith significantparallel and black goods markets 4
In such a context,wages are likely to be indexed to an actual or implicitprice
index which incorporatesunofficialmarkets. We select the premium of the black
market exchange rate over the officialexchange rate (bmert)as a proxy for this
unrecorded inflation. The second tries to capture the sensitivityof wage demands
to the availabilityof goods in the economy. In economies characterizedby chronic
shortages,availabilityof goods may significantlyaffect wage demands. Assuming
'rationality'in the wage setting,greater availabilityshould induce demand for
higher wages, as these can be translatedinto higher real consumption. An inverse
relationbetween availabilityof goods and wage increaseswould suggest some sort of
'wage illusion'. A variable measuring the deviation from trend of inventoriesof
t) may approximateavailability,as
consumer goods at the retail level ((RS/P)t-RS/P)
traditionallyinventoriesof consumer goods are kept to a minimum in socialist
47
countries4. The general form for the dynamic wage equationnow becomes:
Dwt-4+B1wct+B2(Dqm+Dpt-D(l+tl))+B3(w-w*)t.I+a
(14)
4Dbmert+15((RS/P)t-(RS/P)*t)

45 More relevant for Poland than for Hungary
46 Kornai (1985).
47 However, as we hold that consumergoods market imbalancesand currency
substitutionhave been more powerfulin the Polish case, we will drop these terms
at the outset from the Hungarianestimations.
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