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1. Introduction

A substantiatieclinein realoutput,the so-called‘transition recession,’is oneof the mostwidely
acceptedstylizedfactsaboutthe transitionfrom communismo marketeconomiesn Centraland
EasternEurope. In its summaryof the first ten yearsof transition, the EuropeanBank for
ReconstructiomndDevelopmen{EBRD) claimedthat “all countriesfaced.... falling output”and
that “the severityof the initial recessiorcameasa surpriseto mostanalystf theregion” (EBRD
[1999,p.57]). GrosandSteinher(1996,p. 278)summarizedhesituationby sayingthat“one of the
mostvisible developmentshat resultedirom this configurationof shocksandpoliciesin the early
1990swasa steepdeclinein output.” This apparenbutputdeclineis easilyseerwhenexamining
official GDP figuresfrom transitioneconomiesasplottedin Figurel.

Thereare,however manyreasonso questiortheextentor eventheexistencef thereported
outputdecline. First,managers plannedeconomie$iadincentivedo overstatgroductiornto meet
the plan, while in marketeconomieghe incentivesareto under-reporioutputto reducetaxes.
Moreover statisticabfficesin transitioncountriesverenotableto identify newly-establishegrivate
firms that often operatedn the grey market(for a discussionseeDe Broeckand Koen [2000]).
Finally, and perhapsmostimportantly, reportedinflation may overstateactualinflation, thereby
under-reportingealoutput.In thispapemwe showthatevenmodestlyoverstatingherateof inflation
during the decadeof the 1990smay havesignificantly alteredperceptionf growth in the post-
communistcountries.

Despitetheir potentialimportance,possiblebiasesin inflation have receivedvery little



attentionin the extensiveiteraturedealingwith transitioncountries: The EBRD TransitionReport
(1999)is typical of mostanalysesit spendsat mosta paragraphpointing out that official output
figuresareusuallyanunderestimatef thetruelevelbeforespendingseverapagesasking,why was
therecessiorso severeacrossheregion? In whatfollows we will showthatif inflation measures
duringthetransitionareevenmoderatelbiasedtheremaybereasorto questiortheveryexistence
ofthetransitionrecessionFurthermoregvenmodesbiasesn inflation would havesignificantpolicy
implications. Manyyearsof apparentieclinein realGDP wereprobablygrowthyears.In addition,
real wageshave beenhigher than believed, with correspondingljlower poverty rates. Thus,
governmentshave more latitude to lower social spending,therebyreducingtax burdensand
increasinggrowth. Implicationsfor integrationwith the EuropearUnionaresimilarly profound. If
removingthe upwardbias in inflation adjustmentresultsin GDP and growth being higher than
commonly believed, there will be a lower needfor structuralassistanceenablingmore rapid
expansiorof the Union. In addition,smallerdifferencesn realstandard®f living meanthatthereis
lessreasorfor concernoveradoptingfree labor mobility.

Figure2 showgherelationshibetweennflation andrealoutputgrowthfor severatransition
countriesbetweenl991and1997. Higherinflation is clearlyassociatedvith lower growthin the
sametime period. Althoughit is conceivablethat the negativecorrelationbetweennflation and
growthratesresultedrom somecountriessimply havingbetteror worsemanagemerf all aspects

of thetransition,we stronglydoubtthatthis is the explanation. The negativerelationshipdepicted

! ExceptionsareLipton andSachg1990), Winiecki (1991),Koen (1995)andKornai (1997). In an
otherwiseexcellentsummaryof inflation duringthetransition,KoenandDe Masi (1997)provideonly a cursory
footnote that“Price indicescontinuedto suffer from manybiaseswell into transition. Thedatashownin this
papershouldthereforebeinterpretedasindicative....”



in Figure 2 is immuneto including eitherfixed or randomcountryeffectsthat shouldabsorbany
differencesin the skill with which the transitionwas managed(or in initial conditions)across
countries> Weareleft with thehypothesishatmeasurememrrrorscausingupwardbiasesn inflation

havecreateddownwardbiasesn GDP measuresnakingthe measuredransitionrecessiorappear
moreseverethanthe actualeconomiadecling?

Evenin stablemarketeconomiesconsumepriceindicesarebiasedupward. A recenthigh-
level commissiorappointedoy the U.S. Congressoncludedhatthe U.S. CPl overstatedherate
of inflation duringthe 1990sby aboutone-third(i.e. 1.1 percentag@ointsout of anaverageannual
rateof 3 percent)Boskinet.al[1996]). Similarresultsexistfor theU.K. (Oulton[1996]), Sweden
(Dahlen [1994]), Australia (Woolford [1994]) and Germany (Hoffmann [1999]). Transition
economieshave faced substantiallygreaterratesof inflation than the countriesin thesestudies.
Betweern1990and1999thecumulativeincreasen reportedoriceswas290%in theCzechRepubilic,
635%in Hungary,6,200%in Poland,80,500%in Romania,177,500%n Bulgaria,1,590,000%n
Russiaand16,870,000%n Ukraine. It is doubtfulwhethemewly establishear reformedstatistical
officeswereableto measurenflation at theselevelswith anywherenearthe precisionrequiredto

meaningfullyinterpretrealeconomicvariables.

2 Resultsarepresentedt http://home.cerge.cuni.cz/hanousek/inflation.

% In thelong run economiewvith greaterinflation maygeneratdower ratesof investmentndeventual
growth (seeGylfasonandHerbertssori1996] andBrunoandEasterly{1998]), but sucha relationshipcould not
haveappearedn theinitial yearsof transition.



2. Sources of biasin inflation measures and possible magnitudesin the Czech Republic

As is well understoodthe main sourcef biasin measure®f inflation are(1) consumeisubstitution, (2)
outletsubstitution,(3) qualityimprovementand (4) newgoods. Therearestrongreasonso believethateach
of thesesourcesf biaswill bemoresignificantin a transitionenvironmenthanit is in stableeconomiesuch
astheU.S’. Following Diewert(1998); we presenbelowapproximation®f thesebiasesor 1996and1997
in the CzechRepublic,the transitioncountrywith thelowestinflation rateandthe mostadvanceasconomy.
It is to be anticipatedhatbiasesn othercountriesin the region,with lessstableeconomiesandlesswell-
developedtatisticabffices,or in earlieryeardn theCzechRepublic whendistortionsandinflation rateswere
greateraresubstantialhgreateithanthelevelswefind probabl€or theCzechRepublicduringlatetransition.
Thus, our estimatesshould be considereda lower boundon the extentof bias acrossthe full transition
experience.

Consumer Substitution Bias occursbecaus@ricesof goodsandservicedncreaset differentrates.
Giventhis divergenceconsumersevisetheir consumptiorpatterns substitutingcommoditieswith relatively
low priceincreasedor thosewhosepricesrosefaster. KoenandDe Masi (1997)showthattheinter-year
correlationbetweerpricesof variousitemsin the CP1 basketfor everytransitioneconomyis substantially
lower thanthatfor stableeconomiesuchastheUnited States’. This suggestshatthe potentialfor consumer
substitutiorbiasis correspondinglynuchlargerin theseeconomies Conventionainflation measuregxclude
suchsubstitutiorby usingfixed base-periogveights. An appropriateostof living measurehowever should
not asktheincreasdn incomerequirecto purchase fixed bundleof goods but rather,theincreaseequired
to maintaina constanutility level (seeKénus[1939]andPollak[1981]). Diewert(1976)hasshownthatthis
truecostof living indexliesbetweertheLaspeyresandPaaschéend-periodveightedjndices. Indeedthebest

approximatiormay be Fisher's(1922)ideal price index, the geometricmeanof the LaspeyresandPaasche

4 Al approximationformulaeusedbelowandthe underlyingassumptionsequiredfor their usearetaken
directlyfrom Diewert(1998). Specificvaluesfor the CzechRepublicandinterpretatiorareours.

5



indices.

With Cobb-Douglagonsumepreferenceanda Taylor seriesapproximatiorfor theFisherindex,the

biasbetweerthe LaspeyresandFisherideal priceindicescanbe approximated:

P - P-= .51+ I) Var(r),
wherel is the Laspeyresneasuref inflation andVar(r) is the varianceof relative price increasescross
commodities.

In 1996and1997 pricesin the CzechRepublicroseby 8.8%and8.5%. Thestandardieviationsof
the price changesicrosshe 750itemsin the CPI basketwere15.1%and11.9%respectively. If theabove
assumptionsarecorrect,this suggesthattheupwardbiasin the CPI might havebeenaboutl.24percentage
pointsfor 1996and0.77 percentag@ointsfor 1997.

Outlet Substitution Bias occurswhen new, less expensivedistribution channelsare excludedby
resamplingrom thesameoutletsasin the baseperiod. Whendiscountoutletsareincreasingn importance,
this biaswill be

Bo=(1+1)sd,
wheresis theincreasen theshareof discountstoresandd is theaverageercentageiscountin suchstores.
Duringthepastdecadehoppingmalls,supermarketandhypermarketfaveincreasinglyeplacedmalllocal

storesin transitioneconomies.Conservativassumptionshat suchstoresincreaseheir shareof the market

> Cobb-Douglagtility functionswith coefficientssummingto onearerequiredto ensureconstant
expendituresharegseeDiewert[1995,p. 18]). Lloyd (1975)presenta moregeneraformulabasedon a two-level
CESconsumptiorfunctionandconcludeghat“the magnitudeof biasesdueto the neglectof commodity
substitution.. maybesignificant” (p. 309) andthattheyare“an increasingunction of the elasticitiesof intergroup
substitution the elasticitiesof intragroupsubstitutionfand] the changein therelativepricesof individual
commodities”(p. 308). Simulationsin Lloyd (Table2) suggest biason theorderof magnitudeof 10%using
muchlower variationin relativepricesandelasticitiesof substitutionthanarefoundin the CzechRepublicduring
transition(seeBanseandBrosig[1998]). Thus,if we wereto recalculatgotentialbiasesusingatwo-level CES
functionandCzechdata,theimplied biasesvould be substantiallyargerthanthosesuggestedom the Cobb-
Douglasform adoptedby Diewert. We retainthelower estimatebothin orderto be consistentvith the paperwe
areusingasa modelandto establisithatour conclusionghold evenunderexceptionallyconservativeassumptions.

6



by 4 perceniannuallyandsell for 15 perceniessthanconventionakhop$ resultin anannuabiasin the CPI
of about0.69percentag@ointsat averageCzechinflation ratesduringthe 1990sof 14.5%a yearand0.65
and0.66 percentaggointsin 1996and1997specifically.

Quality Improvement Biasoccursvhenstatisticahgenciesttributetoinflation partof apriceincrease
duetoimprovedquality instead. Qualityimprovementarepervasiven transitioneconomieslargelybecause
of low initial quality levels. Easiermeasuremerdf quantityratherthanquality meantmanagerin command
economieseconomizedn effort and other resourcesy reducingquality while meetingquantity goalsfor
impreciselyspecified‘goods” (Stiglitz[1994]). In 1993,ajar of Czechcherryjamhadpitsin thecherriesand
a pry-off top thatcouldnotresealthejar. A few yearslaterajar of jam from thesameproducerhadpitted
cherriesanda screw-offtop. How muchof the higherprice shouldbe attributedto inflation andhow much
to thefact thatjamwithout pitsis a betterproduct? Similarly, whenthe CzechautomakerSkodaintroduced
the first model basedentirely on technologyfrom its new parentVolkswagen,the Czechstatisticaloffice
adjustedquality upwardsby approximatelys percentdueto the newmodelbeing5 percentheavierthanits
predecessorSucha minor adjustmenseemsnconsistentvith thefact thatthetwo carswerebothavailable
for saleat the sametime with marketpricesthat differed by some50 percent. Similar uncapturedjuality
improvementgxistin almostall of theitemsin thereferencdaskein transitioneconomies A roughestimate
of theextentof qualityimprovemenbiasin a Laspeyresndexis

Bo=[(A+1)mal/(1+ q),
wheremis thefractionof productgeplacedy improvedmodelsandg is thepercentagacreasén thequality
(price consumerarewilling to pay)notaccountedor. If only 10 percentof the consumetbasketimproves
in quality by 10 percentin a givenyear (very conservativeestimategiventhe massivechangesn theregion

andthecrudelevel of aggregationin theconsumebasket) theupwardbiasin inflation measures theCzech

6A casualempiricalestimateby oneof theauthorsshowedhat his weeklygroceryandhousehold
operatingbasketwasover 20% lessexpensiveat a Tescohypermarkethanit wasin thetraditionalshopin his
neighborhoodhat continuedto existfrom communistdays.
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Republicis aboutl.0 percentagg@oint annually.

New Goods Bias occursbecausef thedelaybetweerwhennewgoodsentera marketandwhenthey
areincludedin the CPI. The Czechconsumeibundlewaslast reweightedn 1993.Goodsthatappeareaer
increasedn sharesince1993 have beenunderweighted. Sincepricestypically fall at the beginningof a
product’slife cycle, this resultsin underweightingproductswith falling pricesandoverstatingof inflation.
Roughly,this biasis

By=.5(@+1I)nf,
wherenistheextentof underweightingdf newgoodsandf is theaveragdall in thepriceof thesegoodsduring
theperiod. Giventherapid openingof former communisteconomiego world markets,'new” goodsarefar
morecommonthanin theWest. Sincewe do not possessountryspecificdataon newgoodsor reservation
prices,however weconservativehadoptDiewert'sassumption§1998)for theU.S.thatnewgoodsconstitute
5 percentof the basketandsell on averagdor 20 percentlessthantheir reservatiorprice. This yieldsan

estimateof newgoodsbias,at Czechinflation rates,of about0.55 percentag@oints.

3. Implications for measured growth during transition

Takentogether thesefour sourcesof biassuggesthat, insteadof 8.8%for 1996and8.5%for 1997,true

inflation ratesfor the CzechRepublicwereprobablycloserto 5.3%and5.5%. Thus,reportedgrowthrates

of 4.8%for 1996and-1.0%for 1997 mayhavebeencloserto 8.3%and1.8%.
Thesdiguresareobviouslyonly suggestive We haveaddedhesource®f biasandneglectedecond

orderinteractioneffectsamongthem. We havealsocalculatedheextentof thebiasfor two recentyearsvhen

the Czecheconomywasrelatively stable. If we haddataavailablefor the earlieryearsin thetransition,we

would havefoundthattheextentof the biaswassubstantiallygreaterdueto thesignificantlylargervariance



in relativepricechanges. We believethattheassumptionsisedarevery conservativegspeciallywith respect
to theextentof quality improvementandnewproductintroduction. Thus,we believethat measuredatesof
inflation have been grossly overstatedand, therefore,that GDP levels and growth rates have been
correspondinglynderstatethroughouthetransition.

Recently,however,the order of magnitudeof the possiblebias we suggestexistsfor the Czech
Republic hasbeercriticizedasimplying anunreasonablyigh rateof productivitygrowth. Brada,King and
Kutan (2000)estimatehefollowing equation(takenfrom [DornbuschandFischer(1993)]):

APPI = a (Aw/w) + (1-a) (dele) + Y,

where
PPI = producerpriceindex
w = nominalwages
e = nominalexchangeate(domesticper foreign)
Y = productivityshock.

Bradaetal. substitutea quadraticimetrendfor theproductivityshockandfurtherassuméhatall PPI
increasearefully passedhroughto the CPI. Theythenarguethatanydifferencebetweerthe CPlandPPI
shouldbe a function of the changen realwages,interestrates,andproductivity shocksin theretail sector.
Usingquarterlydatafor the CzechRepublicfor 1993through1998theyfind animplied rateof productivity
growthof almost8 percentperyearin 1995-1996althoughlessin otheryears. Theythenarguethat, while
8 percentannualproductivity growthseemglausible,”...if we acceptriler andHanousek'supperestimate
of the price-indexbiasof 50 percentyealannualproductivity shockswould haveto beadjustedupwardsby

as muchasalmost5 percentaggoints...” an amountthey feel intuitively, althoughwithout evidence,is

" This contrastswith the Boskin commission’sindingsfor the U.S., which suggesthatthebiasin
percentag@ointsis relativelyconstanticrosdifferentlevelsof inflation. Of course suchfindingshold with
respecto an economythatdid not exhibit the massiveprice distortionsandneedfor relativepriceadjustments
foundatthe beginningof thetransition.



“unrealistic.”

We find this analysisunconvincing. Thereis no underlyingjustification presentedor the equation
estimated. DornbuschandFischerexplicitly justify the equationon the assumptiorthatall firms engagen
cost-basegricingaswell asanexchangeaterulethatexplicitly reflectsonly currentandpastinflation. Thus,
it is unclearwhatrole suchanequationcanservein a transitionenvironmenihereexchangeatesareeither
fixedandlargelydeterminedby capitalinflows andwherealargepartof pricebehavioroccurghroughgradual
removalof disequilibrium-levetegulategrices. Consideimsexampleshehousingandenergymarketswhere
thereis no reasorto believethat priceincreasesesultingfrom changesn regulatedentsandelectricity (or
coalandoil) price$ arein anyway determinedy eitherwageincrease®r exchangeatemovements.Thus,
we are unsurewhetherthe Dornbusch-Fischeequationtells us anythingabout productivity shocksin a
transitionenvironment. If the caserevolvesaroundan appealto intuition, thento assumehat statistical
agenciesn thetransitionareableto do a betterjob of eliminatingbiasthanthosein stablemarketeconomies
suchastheU.S. or theU.K. seemsvenmoreunrealistic. We alsonotethatthe stability of the Czechcrown
againstheDeutschmarkverthelasthalf of thedecadés inconsistentvith reportednflation ratesduringthat
period?

Supposehowever for the sakeof argumenive accepthatbiasesaresubstantiallysmallerthanour
preliminary analysissuggestghey are. The critical point that biasesin the measurementf inflation will
fundamentallyalter our understandingf thetransitionstill holds. Thesecondcolumnof Tablel showsthe
compoundannualgrowth rate between1990 and 1999 as officially reportedfor sevenmajor countriesin

transitionaswell asthe numberof yearsof negativegrowth for eachcountryin parenthesesColumns3

8 Theseitemscountfor about17.5percentof the Czechconsumeipriceindexbundleanda far larger
proportionof inflation.

° At the startof Januaryl 995the exchangeatewas17.93crownsto the DM while at the beginningof

SeptembeR000it was18.09althoughthereportedincreasan consumeipricesduringthe sameperiodwasover
50 percentwhile pricesin Germanyremainedessentiallystable.
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through6 showwhattheaverageannualgrowthrateandnumberof yearsof negativegrowthwould havebeen
if inflation werebiasedoy betweenl0, 15, 20 or 25 percent. Eachof thesebiaslevelsis significantlylower
thanthe up-to-50percentbiasour calculationgoresentedbovesuggests possiblefor the CzechRepublic.
Similarly theyareevenlower thanthebiascommonlybelievedo existin theU.S.andotherOECD countries.
Theypresumablymply ratesof unmeasuregroductivitygrowththatBrada etal. wouldfind morereasonable.
Evenat theselevels of bias, the growth experienceof the transitioneconomieds very different from the
conventionalwisdom. Supposeagainfor the sakeof argumentthat the CPI in transitioneconomieds
overstatedby amere20 percentjessthanthelevel of biasfoundin theU.S. andfar lessthanhalf of theupper-
boundestimatehatBradaetal. find unrealistic. If inflation measurearebiasedoy eventhislittle, eliminating
the biaswould show thateverycountryin theregiongrewduringthe 1990s,turninga story of declineand
disruptioninto oneof growthandhope.

While we remainagnosticasto the true inflation rate, we are convincedthat biasesin officially
reportedmeasuresf priceincreasesneanthateconomistsandpolicy makersshouldbe extremelycautious
in analyzingmacroeconomidevelopmentduringthetransition. Whentechnicahdjustments datacollection
techniqguescan fundamentallyalter the story being told, one shouldnot placeundueemphasison policy

recommendationderivedfrom thatstory.
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AsOfficially | If Inflation If Inflation If Inflation If Inflation
Reported Overstated Overstated Overstated Overstated
by 10% by 15% by 20% by 25%
Bulgaria -3.8% 0.7% 3.1% 5.6% 8.3%
(6) (4) (4) (1) (1)
Czech -0.7% 0.5% 1.2% 1.8% 2.5%
Republic (6) (4) 3) 3) (2)
Hungary -0.1% 1.8% 2.7% 3.7% 4.6%
(4) (3) (3) (1) (1)
Poland 2.0% 4.9% 6.5% 8.1% 9.8%
(2) (2) (1) (0) (0)
Romania -2.8% 1.8% 4.3% 6.9% 9.6%
(6) (6) (2) (2) (1)
Russia -5.4% -0.5% 2.2% 5.1% 8.2%
(8) (6) (4) (2) (1)
Ukraine -9.6% -4.8% -2.1% 0.7% 3.8%
(10) (9) ) ) (2)
Source: Authors’ calculationdrom raw dataprovidedby EBRD

TABLE 1
Effect of Biasin CPIl on CumulativeAnnual GrowthRate:1990-1999

(Numberof yearsof negativegrowthin parentheses)
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