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Abstract

A fundamentatjuestionin economicssincethe 1930shasbeenwhetheranadministrativeprice system
couldsimulatetheresultsof perfectcompetitionevenwithout a true marketfor the meansof production.
Thetheoreticalpossibilityof sucha systemhasbeerknownsincetheintroductionof marketsocialisnby

OskarLange.We haveusedthe artificial bidding marketinvolved in the Czechvoucherprivatization
processto test whethera sequentialprocessof trial-and-errorcan set administrativeprices closeto

equilibrium.It wouldappeafromthis naturalexperimenthatRobbinsandHayekwerecorrectin doubting
thereal-worldfeasibility of marketsocialism

Abstrakt:

Jednaze zakladnichekonomickychotéazek, ktera je diskutovanajiz od roku 1930 je, zdali umgly

(administratives fizeny) systémcenmaZe simulovattrzni cenyv konkurenim prostedi. Teoreticka
moznosttakovehosystému- trzni socialismus- byla navrzenaOskaremLangem.V tomto ¢lanku
pouzivameadministrativid fizeny mechanismuswukcev kuponovéprivatizacik testuhypotézy,zdali

procespostupnéipravycen(pomocipokugi aomyhi) maZevyustitv ceny,jez jsoublizkérovnovaznym
cenamDokoncel v tétozjednoduSenazavenéekonomiceseto nepoddilo, coZ potvrzuje,ZeRobbinsa

Hayekn¥li diavod zpochyhiovat proveditelnostrznihosocialismuv praxi.
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|. Introduction and M otivation

Sincethe sudderdemiseof Communismin the late 1980seconomistdiaveregardedhe
transitionfrom commandto marketeconomiesn Centraland EasternEuropewith intense
interest.In additionto studyingthetransitionperse,theyhavebegurusingtheregionasatesting
groundto investigatehevalidity of classigoropositionsRecentlywouchersvereusedo privatize
substantigbortionsof theeconomyn severatransitioncountriesn CentralandEasterrEurope.
Thecoreof thesevoucherschemesvasthe useof artificial money(vouchers}o purchasehares
of privatized companiesn severalwavesof closedauctions.Since policy makersin these
countriesveretypically afraidto employopenfinancialmarketgwhichin anycasdrequentlydid
notyet exist), mostcountriesusedadministrativgoricecommitteego setthe pricesof sharesn
theseauctions.

Voucherprivatizationsthereforeguiteunintentionallyprovided anempiricaltestof one
of thekey issuesn anow almostforgotten,but onceveryfamous,controversyn theeconomic
theoryof socialism. Thekeyissuein this controversywaswhethera socialisteconomy(whose
differentia specifica waspublic ownershipof capitalandnaturalresourcestould allocateits
resourcedo replicatea perfectly competitiveoutcome.Put very simply, the questionwas
whether asystenof governmenpriceadministratiorcould“get the pricesright” in comparison
with the competitivemarket?

OskarlLange acentrafigurefromthatmid-thirtiescontroversystronglyarguedn favour
of thefeasibilityof a“non-market”solution. In hisextensivedebatavith economist®f histime,
includingL. RobbinsandF. Hayek,Lange(1994originally publishedn 1936and1937) referring
to Wicksteedand Schumpeterpointedto the so-called‘generalisedneaning’of price asbeing
not only the exchangeratio betweentwo commoditieson the market but also (at a more

fundamentakvel)the“termsonwhichalternativesreoffered.”He claimedthatanactuaimarket
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was unnecessarin orderto find out these“indices of alternatives.”Sincethis argumentwas
irrefutable thefocusof thecontroversyshiftedto whether in practice a “non-market”’solution
could be operationalized.RobbinsandHayekclaimedthat practicalapplicationof the concept
would requirethe price settingauthorityto possess greatdealof informationaswell assolve
hundred®f thousandsf simultaneougquationsvhich, oncesolved would beobsoleteLange,
however rejectedtheseclaimsby invokinga* trial-and-error’principleasthealgorithmonthe
basisof whichacompetitivemarketoperates practice.Moreover Langewentevenfurtherand
claimedthat by trial-and-erromot only could the efficient outcomebe obtainedbut alsothatthe
convergencavould be fasterdueto the superiorinformation contentat the disposalof the
planningauthoritiesasopposedo the informationavailableto the privateentrepreneur.

Thesepredictionsby Langeaboutthe requiredinformationalcontentandthe speedof
convergenc®f sucha “non-market”(or simulatedmarket)approactrepresentshe motivation
for the currentpaper ElsewhergFiler andHanousek2000),we havedemonstratethat Czech
voucherprivatizationwasableto incorporateall informationaboutfuture equity marketprices
into theadministrativevoucherpricesandthat,thereforethesepriceswere“efficient” in thesense
usually used with respectto financial markets. We now turn our attentionto the more
fundamentalquestionin the Lange/Hayekdebate:Was the administrativeauthority able to
establistanequilibriumsetof pricesin thesensdhattheywereableto cleartherelevantmarkets
without significantexcessdemandor supply?

The paperis structuredasfollows. The next sectioncontainsa brief descriptionof the
Czechvoucherprivatization,especiallyits rulesandtype of agentanvolved. Thethird section
containsa simpletestof whetherthe pricing authoritiesvereableto establistanequilibriumset

of priceswhile the last sectionconcludeghe paper.



II. Voucher Privatization Scheme

We presenhereonly abriefsummaryof theCzechvoucherprivatizationmechanismFor
amoredetaileddiscussiorseeFiler andHanouseK2000). Therewerel,664companieshathad
someor all of their equityincludedin voucherprivatization. Voucherprivatizationtook placein
two waves. The first wave involved sharesin 988 firms. The secondincludedsharesn an
additional676 firms plusunsoldsharesn 185firms carriedoverfrom thefirst wave. Thetotal
bookvalueof theequityprivatizedthroughvouchersvasmorethan$14billion, aboutl0percent
of the CzechRepublic’snationalwealth.

All Czechcitizensoverthe ageof 18 wereeligible to acquire1000voucherpoints,the
artificial currencyusedin theprocess. Approximately75 percenbf eligible Czecharticipated
in eachwave, making the book value of the sharesavailableslightly more than $1,400per
participantin thefirst waveand$1,000in the secondvave.

Participantscould bid for sharesthemselvesor assigntheir voucher points to an
investmentprivatizationfund (IPF) in returnfor a sharein the fund? In the first wave 72.2
percentof participantsturnedtheir pointsover to one of 265 IPFs. In the secondwavea
somewhatsmaller63.5 percentof participantsassignedheir pointsto one of 349 funds. In
additionto thosewho assignedheir pointsto thefunds,betweerl.5and2 million individualsbid
their pointsthemselves.Eachwaveinvolvedseveraroundsof bidding(five in thefirst waveand
sixin thesecond).Sharepriceswereannouncedy theadministrativeauthoritiesandparticipants

submittedbidsfor thenumberof shareslesiredat theannouncegbrice. If thebidsfor afirm did

! Therewasa nominalchargeof 1000crowns(about$35 or oneweek’'swagesfor theaverage
worker)to coveradministrativecosts.

2 Any fractionof anindividual’s points(in multiplesof 100 points)couldbeturnedoverto a fund
but this transactiorhadto be doneprior to the startof thefirst roundof bidding. SeeAllen and
Smidkova(1998)for a discussiorof householdsbptimalbehavior.
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not exceedts supplyof availablesharesthesedemandsveresatisfiedandthe remainingshares
weredeferredto the nextround.If thedemandor afirm's shareexceededupplyby lessthan
25%andthemarketcouldbe clearedoy proratingof thelPFs'demandthenindividualinvestors
hadtheir demandmetwhile IPFswererationedproportionallyto their bids? In sucha caseall
sharesveresold andthe firm wasnot availablein the succeedingounds.If demandexceeded
supplyby morethan25%, thenno bidswereacceptedndall sharesveredeferredto the next
round.

The price, expresseds voucherpoints per share,was set by the Price Committee
accordingo anunknownalgorithmbasedntheratio of demando supplyin the previousound
andsomeothervariables. Accordingto official statementghealgorithminvolvedup to about
20 factors, with additionalad hoc changesdone manually (Kuponovaprivatizace[Voucher
Privatization],PrivatizationNewsletterof the CzechandSlovakRepublics) althoughthe price
committeeannouncedhat they adjustedpricesmainly on the basisof the ratio of demandto
supply in the previousround. Severalobserversremarkedthat the privatization authority
appearedo usetherule of thumbof unitarypriceelasticityasakeyfor pricesetting(seeSefik,
1995andSvejnarandSinger,1994amongothers).

Forthefirst round,sharepricesweresetuniformly acrosdirms at 3 shareper100points
in Wavel and2 sharegper 100 pointsin Wave2 accordingo theaccountingvalueof thefirm,
sothateachsharaepresentethesamebookvalue(aboutl200crownsfor bothwaves)or every
enterprise.Clearlythesepriceswerefar from equilibrium, so thatin thefirst wavetheratio of

demando availablesupplyin roundl rangedrom lessthanl percento 14,540percent. After

3 In thefirst wave, IPF participationcould be proratedonly if their demanddid not haveto be
reducedby morethan20%. For the secondvave, this conditionwasremoved.



the first roundtherewere substantiaprice changes.By thethird round of the first wave,for
example the lowestprice was 1.03 points per sharewhile the highestprice hadreachedlL000

pointspershare’

1. A Test of Price Convergence
As pointedoutin theprevioussectionthe biddingschemevasawayto establishmarket
priceswheretherewasno marketby usingsequentiamarketresponset adjust/administethe
pricesusinganexcesslemandule. Becausef the highnumberof individualsinvolvedaswell
astherelativelyhighnumberof productgfirms) onoffer, voucherprivatizationcanbeconsidered
a simulationof a small closedeconomyin which the pricing authoritysetthe pricesof goods
(sharespsing“‘consumerreactions. Thisprovidesauniqueopportunityto testtheability of such
a pricing authorityto engendeconvergenceo equilibriumprices. At the sametime, we must
recognizethat voucherprivatizationasimplementedn the CzechRepublicwasan inherently
simplerprocessan which to establishequilibriumthana full economywith manythousand®f
products. Amongthereasonsare
1) Thesupplywasexogenouslygletermined.Thus,thepricingauthorityneedednly
to worry abouttheresponsesf demanders.
2) For profit maximisinginvestorsall goods(shareswereperfectsubstitutes.
3) Thepricingauthoritiesappearedo havebeenwilling to tolerateaggregatexcess
supply,leavingsomesharesinsoldat theendof theprocess.This mayhavebeen

dueto adesireto retainassetshatthe statecould sellfor incomeat a laterdate

* Thedetailedstructureof pricesby industrialsectorsandroundsis availablefrom theauthorsupon
requesiSeealsohttp://home.cerge.cuni.cz/hanousek/Ignge

6



or it mayhavebeenbecaus¢headministratorsvantedto increaseheprobability
thatparticipantsverenot left with unspentand,therefore,'worthless”pointsat
theendoftheprocessn orderto avoidanypolitical repercussiongeeHillion and

Young, 1996).

Theexcessaggregatsupplyembodiedn thesystentanbeseerin Tablel, whichshows
thetotalnumberof pointsavailablefor biddingin eachroundaswell asthetotalnumberof points
that would be requiredto purchaseall of the sharesavailableat their announcegrices. This
systemicexcesssupplyis especiallycritical sinceit gavethe pricing authoritya greatdeal of
flexibility to mispricegoodsandstill achievea“quasi-equilibrium”pricestructurdan thesensehat
all demandswere satisfied. In other words, given the lack of a true supply side, price
administratorsn the voucherprivatizationschemehadthe luxury of knowing thatthereshould
havebeena largenumberof vectorsof equilibriumpricesthatmetthe goalof eliminatingexcess
demandor individualgoods.

Note that the questionhereis fundamentallydifferent from that addressedh Filer and
Hanousek(2000), which askedwhetherthe pricesresultingfrom the multi-round adjustment
processvereefficientin the senseof incorporatingall relevantinformationaboutfuture values.
Herewe areconcernedvith whetherthesepricesareequilibriain thesensef eliminatingexcess
demands. Excessdemandmay exist evenif pricesare informationally efficient, if thereare
uninformedor “noisy” tradersn the market.

Table 2 showsthat evenunderthesevery favorableconditions,the pricing authorities
werenot ableto achievean equilibriumprice vectorduring the five to six roundsof bidding in
voucherprivatization. Thefinal roundis especiallynterestinggiventhattheauthoritiesattempted

to manipulatedemandn orderto ensure that therewasno unsatisfieddemand. Prior to this



roundtheauthoritiesannouncedhat priceswould besetsuchthatif all investorgebidfor exactly
the sharegheywerenot ableto obtainin the previousround (andall unbid pointswerebid for

thesesharesn aratio equalto their fraction of unsatisfieddemandn the previousround),then
therewould be no sharesn excesslemandn thefinal round.

As canbeseenn Table2, evenin aworld wherethe authoritieswerewilling to tolerate
excessupplyandwheretheytriedto explicitly manipulatedemandijt provedimpossibleto set
a price vectorthat eliminatedexcessdemand. In thefinal roundin eachwavesomel2to 17
percentof demandvasunsatisfied. Translatedo arealeconomythisimpliessignificantqueues
as frustratedcustomerdound that they were not able to havetheir demandssatisfied. The
situationin earlierroundss evenlessfavorable. After threepriceadjustmentgi.e.,in roundfour)
betweerhalf andtwo-thirdsof demandvasunsatisfied. Thus,thesepriceswerealongwayfrom

equilibriaevenin this muchsimplified economy.

V. Conclusions

A fundamentafjuestionin economicgor thesixty yearsbetweerthe 1930sandthe 1990s
hasbeenwhethertheremight existanadministrativeprice systenthat could simulatethe results
of perfectcompetitionevenwithout a true marketfor the meansof production. Thetheoretical
possibilityof sucha systemhasbeenknownsincetheintroductionof marketsocialismby Oskar
Langein the 1930s (SeeLange,1936,1937,Neuberger1973andLange,1994for the entire
bodyof Lange’srelatedessays).

Althoughthetheoreticabssumption®f Lange’smodelhavebeenheavily criticized by

Hayek (1940), he neverthelesarguesthat Lange’smodelis, in termsof information flows,



equivalento aperfectcompetition? This claimreflectsthe positionof a CentralPlanningBoard
(CPB) settingall pricesprimarily on change®f consumerdemandsandproductioncosts.The
CPBthereforemimic marketbehaviouandsetshe pricesasifacompetitivemarketenvironment
exists. Onecantranslatea partof his critiqueinto a practicalquestionMWhetheror notthe CPB
can get sufficient informationto be able to set a price for eachcommodity, especiallyin a
changingenvironmentin otherwords,the questions whethera sequentiaprocesof trial-and-
errorcansetadministrativepricescloseto equilibrium.

We haveusedthe artificial bidding marketinvolvedin the Czechvoucherprivatization
procesdo testwhethersuchequilibriumpricescanbeachievedn ade nova market. Wefind that
attheconclusiorof this procesgpriceswerestill far from equilibriumin thesensd¢hattherewere
still significant excessdemanddespitethe lack of a true supply side of the marketandthe
willingnessof the pricing authoritiesto toleratesignificantexcesssupply. If the Czechpricing
authoritiesvereunableto find evenoneout of thesetof pricevectorshatwould eliminateexcess
demandn four or five adjustmentsf aneconomywith lessthanl,000productsthereseemdittle
chancethat socialistplanningauthoritiescould hopeto achievemarketclearingpricesin a far
more complexrealeconomywith severathousandporoductsanda realsupplyside. Thus, it
would appeafrom this naturalexperimenthatRobbinsandHayekwerecorrectin doubtingthe
real-worldfeasibilityof marketsocialism.Interestinglytheresultgpresentetherein combination
with thosein Filer andHanouseK2000)suggesthatthefundamentaproblemmaylie lessin the
inability of the authoritiesto utilize relevantinformationthanin their ability to incorporatethe

demand®f nuisanceor noisytradersnto their prices.

® Probably theunderlyingmotivationstructureof Lange’smodelof marketsocialismis a major
problem.We referreaderdo Neuberger1973for moredetails.
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Table 1.

Extent of Excess Supply

Wavel Wave2
ROUND [ Available Points Point®kequired  Available Points Point®kequired
to Exhaust to Exhaust
Supply Supply
1 6,835,627,000 7,083,043,000 6,158,720,000 7,750,000,000
2 4,580,293,800 4,965,459,000 5,112,295,600 5,709,697,300
3 1,642,654,700 2,026,129,800 2,990,576,700 3,518,736,600
4 821,769,000 1,155,213,300 1,967,929,000 2,543,364,300
5 438,743,000 753,791,900 713,641,200 924,719,200
6 202,590,300 320,450,200
Unspent 75,405,100 39,338,600
points
Table 2.

Fraction of Demanded Satisfied by Rounds

Wavel Wave2

ROUND IPFs Individuals IPFs Individual$
1 39.0 26.4 20.0 15|8
2 53.9 46.9 17.9 8|7
3 17.2 7.8 17.0 14|3
4 37.4 39.7 53.5 54{0
5 87.9 84.0 80.0 76(7
6 83.8 82.6
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