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Economic Fluctuationsin Central and Eastern Europe. The Facts

PETERBENCZUR' ATTILA RATFAI'*
Magyar Nemzeti Bank and Central European University

Central European University
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Abstract

This paper provides a detailed empirical analybguarterly frequency dynamics in
macroeconomic aggregates in twelve countries otr@eand Eastern Europe. It shows that
business fluctuations in CEE countries are in gamaore pronounced than in developed ones, and
are of similar size as in other emerging markeheaoaes. Private consumption is particularly
volatile. Relative to major developed economieseggoment spending is dominantly procyclical,
and net exports are strongly countercyclical. Thstfrequent country outliers are the high

inflation countries of Bulgaria, Romania and Russgpecially in labor market, price and exchange
rate variables. Excluding these countries fromstimaple makes many of the observed patterns in
cyclical dynamics more homogenous, and broadlylaimn ones established in developed
economies.
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1 I NTRODUCTION

The pure notion of the business cycle is a noveltynany observers, policymakers and citizens
in the post-socialist countries of Central and &asEurope (CEE). Though economic
fluctuations have been severely mixed with theditaon bust and boom, by now it seems
evident that these economies are also subjects@uogh downs, regardless of the initial
transition shock and the following catch-up proc&ghile direct evidence on business
fluctuations is becoming available from an incragsiumber of individual countries, although
often using somewhat different measurements, statiand time periods, no study has aimed at
documenting business cycle facts in a major segofegrherging market countries, the
economies of Central and Eastern Europe. In theiuproject, this is the task we pursue.

We seek to answer a number of specific questisrthere a common pattern in CEE
business cycle fluctuations? Can one treat ceviilables as systematically leading or lagging
the business cycle? Can one identify certain cguitaracteristics, such as monetary policy
regime, size, openness in goods and financial n&tkat are associated with these differences?
Are there important similarities and differencesha behavior of macroeconomic aggregates
vis-a-visdeveloped, or other emerging countries? The foslare also meant to provide input
for economic policies in these countries. For ins& in the process of joining the EU and the
EMU, can policy-makers treat CEE countries as atiredly homogeneous group, or do they
need to be considered on an individual basis? Wtaledling the cyclical frequency dynamics of
key macroeconomic aggregates can also assist p@iars to identify the most important
short-term policy targets, instruments and mecimasis

To address this set of issues, we analyze thécaltlehavior of quarterly frequency
time series of twenty-two major macroeconomic \#@ea in twelve emerging market
economies in the CEE region. Despite their sinifan geographical position and basic
economic structure, these economies show a signif@mount of variation in the strength of
trading ties to the EU, policy arrangements, anthty size. By studying a large group of
emerging market countries with similar, still sonmatvdiverse institutions, we are seeking to
establish regularities that are more general theia pountry-specific effects, and point to
insights of potential interest for business cybleory?

While our exploration of facts is not driven byyaspecific model economy, the
evidence we report on is motivated by and inforneslenn quantitative models of the business

cycle. In particular, without taking a prior staowl the particular source of shocks (e.g.

2 We discuss only briefly how cyclical regularitiesCEE countries relate to those observed in afleeeloped and
emerging market economies. Providing a more congmralie account of the international evidence isstiigect
of our ongoing research.
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technology, monetary policy, fiscal policy, consufpeoducer sentiment, or price setting) or
propagation mechanism (intra- or inter-temporaksitition, nominal or real rigidities, or some
other frictions) transmitting shocks into the relatymacro variables (such as components of
GDP, and various labor market, monetary and firdn@riables), we consider a large class of
Dynamic Stochastic General Equilibrium (DSGE) medslilding on and extending early Real
Business Cycle (RBC) theories as the starting pafiour analysis.Instead of testing one
particular model, we document a menu of empiriegliarities in a group of emerging market
economies, against which one can better formuladecaaluate alternative DSGE theories of
the business cycle.

Our empirical approach places no constraint ondim determination of the variables
of interest. Nonetheless, the choice and transfoomaf data, the selection of statistics and the
interpretation of results are all guided by ecorotheory. As normal in modern business cycle
analysis since the seminal work of Lucas (1977)fages on deviation, as opposed to level or
difference cycles. The unconditional statisticsreygort on include the variability and
persistence in and the co-movement among the eycamponent of output and other

aggregate variablés.

2 DATA

Completing the empirical program requires one teroome a major hurdle, assembling the
sample of quarterly frequency macroeconomic vaembt CEE economies. Dictated mainly by
the availability of suitable data, the countriesexamine are Bulgaria, Croatia, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, PalaRomania, Russia, Slovakia and Slovenia.
The sample period spans over a period of moredtdetade, starting in 1993:1, or one or two
years later in certain countries, and ending ir/200We focus on standard variables in real and
monetary DSGE models, including constant price mn@ssof output (GDP, industrial
production), components of aggregate demand (grie@bsumption, investment, government
consumption, exports, imports), labor market vdeslfreal wage, employment, productivity),
and monetary and financial variables (credit anc@tary aggregates, prices and inflation,

capital flows, interest and exchange rafes).

¥ Serving as an impetus for much of the subseqesetrch in the RBC tradition, the classic studi@sréning the
cyclical component of macroeconomic time seriesgmiand and Prescott (1990) in the closed econcomgext,
and Backu®t al (1995) in an open economy one.

“ Importantly, we daot study the degree of comovement of particular Wemacross different countries. For a
study of cross-country patterns in comovement it @Eonomies, see Darvas and Szapary (2008).

® Private sector credit is added for comparisongéroret al (2000). Fiorito and Kollintzas (1994) also analyze
properties of real interest rates, defined as ifierdnce between nominal rates and realized funftation. Such a
procedure of calculating the real interest rateldidae problematic in our sample, due to high anldtile inflation
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Our sample ideally consists of 48 quarterly obagons from 1993:01 to 2004.04.
Excluding pre-1993 data from the sample is drivem Imumber of considerations. First, some of
the countries we study simply did not exist beftb®83, or did not systematically collect data at
the quarterly frequency. Second, major data renssltaving taken place in the early 1990s
render the quality of these early data highly goasable. Third, as documented in Argéisal
(2004), the big, pre-1993 ‘transition shock’ masifieg itself as a structural break in output
series would make the interpretation of the cysldeviation from a smooth trend questionable.
To ensure cross-country comparability in time pgsiainderlying shocks and data quality, we
thus restrict our attention to post-1993 quartddta.

While all variables are available in just abougmvcountry over the whole sample
period, some of the countries have an imperfedrtedn Hungary, Lithuania, Poland, Russia
and Slovenia reliable figures for GDP and its congrds are available only from 1995:1, in
Bulgaria, Croatia, the Czech Republic and Romaiia f1994:1 onwards. Data on net capital
flows in Poland is available only from 2000:1. Tiateployment in Latvia and industrial
employment in Lithuania are missing, making theegponding productivity variables
unavailable too.

Our primary data sources are numerous, includingllcentral banks, statistical offices
and research institutes, the International Findi8ttistics of the IMF, the OECD, ILO and the
WIIW databases. When multiple sources exist, wagdiselect the most credible variant. In the
end, we employ a uniquely comprehensive datasetadecade long period of economic
transformation, the largest meaningful panel ohsolgservations in terms of time frame and
country coveragé&Ve believe that the quality of the sample is addga®one can hope for in this
context, even in comparison to developed economypkes®

Prior to the empirical analysis, the raw datateaasformed in several steps. First, all
variables are de-seasonalized using the X11 proeedith multiplicative adjustment; the
exceptions being inflation and the interest rateese the adjustment is additive. For computing
ratios, and other generated variables, we usesthmogally adjusted series; i.e. the ratios are not
adjusted any further. As no de-trending procedsiffesie of criticism, we employ three
alternative filtering procedures popular in ther#ture, such as the Hodrick-Prescott (H-P) filter
(with parameter 1600), log first differencing (patially problematic with trending variables),
and fitting a quadratic time polynomial. These clesicoincide with the ones used in
Christodoulakiset al (1993) and Fiorito and Kollintzas (1994).

rates. Other potentially relevant variables in DS@a&dels, for instance such as hours worked, tefrirade, FDI,
or more detailed productivity figures are in gehersvailable at the quarterly frequency.

® Our project websitattp://www.personal.ceu.hu/departs/personal/AtRatfai/data/benczur-ratfai_webpage.htm
gives a full description of data definition, constiion and sources.
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In most cases filtering is applied to the natlzghrithm of the variables. Exceptions
include inflation and the nominal interest ratejehhare already in log-difference form so these
series are directly filtered. Other exceptionsraeexports and net capital flows, which can take
on both negative and positive values. SimilarliKtalland and Zarazaga (1997) and Agéebr
al (2000), we employ the ratio of net exports to GBPercentage ternfsAlso, we compute
the net capital flows to GDP ratio using dollar derinated data for both variables. In all other
cases, taking logs and then de-trending delivenstcy-specific normalization. Finally, labor

productivity is calculated both in economy-wide amdustry-level data.

3 REsuLTS

It is first useful to have a bird-eye view of thatjput data. As randomly selected examples,
Figures 1 and 2 show the evolution of GDP and itréldoutput in Estonia and Poland. The
graphs confirm that GDP, and especially industiigput show notable ups and downs around a
strong upward trend. One can clearly see an inmaisition bust, followed by a robust
expansion, in some instances broken by the appeffet of the Russian crisis. In some
quarters, growth has picked up, with an unclealicaidoehavior through the global slowdown
starting around 2000. Overall, the emerging pichoiats to some noticeable though not
systematic cyclical patterns.

We now turn to basic summary statistics of ouffugtuations in CEE countries, and
compare them to ones documented in other countiypgt Table | reports measures of
volatility and persistence in H-P-filtered measusésutput. Overall, output is somewhat more
volatile in CEE countries than in developed ecoresnand is about as volatile as in other
emerging one& Average GDP volatility in CEE countries is a loitvder than in the small
number of emerging market countries with data abél, and higher than in EU countries.
Hungary appears to be a clear outlier here, aneb&ia also features relatively low GDP
volatility. It is interesting to observe that th@sh volatile countries, Bulgaria, Romania and
Russia are also countries with the highest anmdialtion rates, with above 40 percent inflation
on average over the sample period. The persisiartde® filtered output is broadly similar in

all countries listed in the table; the first twad@eorrelations are typically significant, and the

" Kaminskyet al (2004) argue that the correlation between theldaviethese variablesot normalized by output
provides a superior measure of the cyclical stadseg the cyclical component of the raw net expod capital
flow data however makes the interpretation of #levant volatility figures difficult as the scakinvariant within,
but not across countries.

8 As most other results in the literature are oletdinsing less recent, but longer, 15-30 years aftgly time
series, some of this pattern might be due to diffees in sample period and size. For recent evidiengdeveloped
economies, see Agresti and Mojon (2001). The mefstileéd account of emerging market fluctuationsiare
Agenoret al (2000), Aguiar and Gopinath (2007) amd NeumeyerRerri (2005).

Editorial Office, Dept of Economics, Wa?wick University, Coventry CV4 7AL, UK



Submitted Manuscript Page 6 of 21

third one is sometimes so. Persistence is partigihggh in G7 and some CEE economies, and
low in Spain and Slovenia.

As industrial production is a popular proxy fortjout in the related literature, we also
examine this variable in some more detail. The pesel of Table Il displays the relevant
volatility, cyclicality and persistence figures. i@paring these figures to the corresponding ones
in Table I indicates that industrial output is Higtolatile, about as volatile as in other emerging
countries. Volatilities are reasonably similar asx@EE countries. Industrial output is in
general strongly procyclical and often synchrondwéth the generally low correlation
coefficients and persistence measures, Slovakisgsbneenia are major outliers. Interestingly,
while the H-P filtered series show high persistefficst differenced industrial production series
(not reported) tend to be close to white noise.

Tables Il through IV summarize the results for time@e major groups of variables we
examine, constant price output components (consamphvestment, government
consumption, net exports, imports, exports), labarket variables (employment, real wages,
productivity), and monetary and nominal variabl@svate sector credit, M1, M2, CPI,
inflation, net capital flows, nominal interest mt@ominal and real effective exchange rates).
For the cyclical component in all variables, thidf@ing four statistics are reportedolatility
(standard deviation) in absolute terms and reldtvautputcyclicality (the size and the lead/lag
position of the highest correlation in absoluteuedbetween the variable itself, and lagged and
leaded output) angersistencéfirst-order autocorrelation coefficient). We usmnstant price
GDP as our measure of outglit.

We derive results for three alternative filterinpgedures: Hodrick-Prescott (H-P), time
polynomial and first difference. In the sense firat differenced series tend to show little
persistence and cyclicality, difference cycles BECeconomies are largely non-existent. To
save space, we thus do not report these figuretheAdame time, the H-P and the time
polynomial filters tend to produce virtually idecdi cyclical outcomes. Consequently, we focus
on results in H-P filtered data beldw.

Expenditure variables
Private consumptionlhe absolute and relative volatility of privatensamption is
exceptionally high; indeed, it is higher in all CE&untries than in the US. Some of the CEE

countries have even higher consumption volatilignt other emerging countries, such as

° The 95% significance level benchmark we use thnougis approximated bg&/? =03

9 The detailed results with industrial productionviiey as a proxy for output are available upon esgu
1 The full set of results is available in the nonuiblication appendix.
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Argentina, Mexico and Turkel. The comparison with the EU and the G7 country grou
studied in Christodoulakist al (1993) and Fiorito and Kollintzas (1994) also skamstructive
patterns. For instance, the UK has the largestivelaolatility of 1.15 in the G7 group, a figure
being on the same order of magnitude as some aitiadlest relative volatilities in the current
sample with 1.05 in Lithuania and Poland, and InGRBussia. The relative volatility figure of
0.71 in Slovenia is a clear outlier. While high samption volatility contradicts the predictions
of business cycle models with household preferefaresonsumption smoothing, potential
explanations for this puzzle are manifold. Firste @f the explanations could be the dominance
of durable consumption, a particularly importantl aolatile component of private
consumption, especially in CEE economies charaaeéiby rapid income growth and fast
drifting consumer behavior. A complementary argutethe presence of liquidity constraints
in economies with underdeveloped financial systdtmight also be the case that consumers
face particularly uncertain income prospects, tesylin strong precautionary motives to save
and excess sensitivity in consumption. Finallyaagied in Aguiar and Gopinath (2007), high
volatility in consumption may also stem from therdoance of permanent shocks to trend
growth, a particularly pervasive feature of manyeeging economies.

With the exceptions of Latvia being countercydl@ad Lithuania acyclical, private
consumption is also highly procyclical. The contemameous correlation between consumption
and GDP is always positive, typically significansly. The magnitude of the correlation
coefficients appears to be similar to ones foundeweloped economies. Persistence in
consumption is in general significant, though lotem in the US. The main outlier is Latvia,
with a tiny autocorrelation coefficient.

Investmentlnvestment is strongly procyclical and is ofteincadental. Latvia is an
exception again. Investment is also the most yelabmponent of aggregate spending in all
CEE countries. Though we measure investment as @js@sl capital formation, thereby
excluding its most volatile component inventorigs absolute volatility is very high in
international comparison, especially relative tealeped countries. At the same time, the
relative volatility figures are strikingly similao ones found in many other sampt2s.
Nonetheless, excessive volatilities might stem froeasurement problems such as
classification of certain capital items, or simghe privatization of a large portion of previously
government owned physical assets. Countries showdpatterns in persistence. Interestingly,
in some countries such as Latvia, Romania, andstoaller degree, Hungary and Slovenia, low

persistence is coupled with low synchronization.

12 5ee Alper (2002) for Mexico and Turkey and Kydlamdl Zarazaga (1997) for Argentina.
13 See Basu and Taylor (1999).
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Government consumptio@overnments still play a central role in many CEE
economies. At the same time, prudential fiscalgyolk one of the key criteria of EU and EMU
accession. For these reasons, in these countrigebitems are often moved across years or
budget categories, creating extra volatility inrgfiag, and transforming fiscal dynamics in
artificial ways. Having said that, government cangtion in CEE countries appears to be more
volatile than in developed and about as volatilenasmerging market countries. In addition,
government spending tends to be more volatile giesate consumption, and less volatile than
investment in the sample. While Croatia, the CAgepublic and Hungary are acyclical, and
Estonia is countercyclical, government consumpitiogeneral is procyclical, somewhat more
so than in developed economies. The fact that govents tend to boost spending in cyclical
upturns and do the reverse in downturns suggestsisical policy magnifies rather than
mitigates fluctuations in CEE economiésThe persistence in government consumption is
moderate.

Net exportsWith the exceptions of Hungary and Romania showicyglical trade
balance, all signs of the cyclicality statistice aegative, though sometimes only marginally so,
as predicted by standard open economy models agtinblogy shocks, and in line with the
experience in other emerging and developed ecorsdmizussia, major exporter of raw
materials shows a number of sizeable and posiiaé toefficients as well. While they tend to
be the least volatile component of GDP in absdiemes, net export volatilities in CEE
economies are substantially higher than in develapees. Finally, countries with the highest
persistence in net exports, Russia and Slovakia glaoticularly high volatility as well.

Imports.The volatility of imports relative to GDP tendske larger than the one for
developed economies. In relative terms, importdlaanost volatile in Slovakia, perhaps due to
heavy re-exporting activities. Croatia, Lithuanra&russia show particularly high, while the
Czech Republic and Slovenia particularly low absololatilities. Just like in G7 countries,
imports are always markedly procyclical and clasbding coincidental in all countries.

Exports.Again, relative export volatilities in CEE coumtsitend to exceed those in
developed countries. Exports are least volatilRussia and Slovenia, both in absolute and
relative terms. Exports are much less procyclicahtimports; indeed, they are sometimes
acyclical, or even mildly countercyclical as in Batia. Exports are especially procyclical and
persistent in countries with the most open goodscapital markets, such as the Baltic
countries and Hungary. Nonetheless, exports acepatscyclical and moderately persistent in

major commodity exporter countries, such as RomandRussia.

 For similar international evidence in annual freney data, see Kaminskey al (2004).
!> See Aguiar and Gopinath (2007), Backtisl (1995) and Neumeyer and Perri (2005).
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Labor market variables

EmploymentWe examine both total employment and employmeirtdastry. In
general, employment in CEE countries tends toilgatsf more variable than in developed
ones, both in absolute and relative terms. Bulgar@ws particularly high absolute volatility,
while the Czech Republic and Slovenia a particylinv relative one. Cyclical patterns in
employment in CEE countries are similar to G7 caeedocumented in Fiorito and Kollintzas
(1994); with the exception of Estonia (only indistemployment), the Czech Republic (only
industrial employment, with a short time seriedpvBnia and Croatia, employment is highly
procyclical. Conforming again to the evidence iné&dnomies, one can detect phase shifts,
especially in total employment. In particular enyphent is often lagging the cycle in CEE
economies, pointing to theories of the busineseayith labor hoarding consideratiotfsThe
cyclical component of employment is also highlygietent.

Real wageThe relative volatility of real wages is notabiglher here than in G7
economies, particularly so in Hungary and Russi@ohtrast to the acyclical or mildly
procyclical pattern observed in developed econorsigsificant positive cyclical patterns
dominate negative and zero ones, though phass sleiftict a mixed picture. Volatile and
procyclical real wages, a key component of margioals, are consistent both with workers on
their labor supply curve responding to technoldgycks in RBC models, and with
countercyclical markups when firms do not adjustgs to demand disturbances in monetary
models. At the same time, in the presence of peafr or government expenditure shocks,
equilibrium models of the business cycle are moresistent with countercyclical real wages.
The differential patterns observed in real wagdicaiity points to cross-country variation in
the relative importance of supply and demand shdckstly, we note that real wages tend to be
persistent, with the exception of Estonia.

Productivity.We study both economy-wide (total) and industagbr productivity.
Absolute and relative volatilities in total prodidty are in general fairly high in most countries,
often exceeding similar statistics in developedecaies. The absolute volatility of total
productivity appears to be low in the ‘Visegrad @sbof the Czech Republic, Hungary, Poland
and Slovakia. At the same time, industrial produtstiis exceptionally volatile in Bulgaria,
Estonia and Romania. Productivity is strongly padical and typically coincidental. Exceptions
include only marginally procyclical total produdtivin Slovakia, countercyclical industrial
productivity in Bulgaria and Slovakia, and acydicalustrial productivity in Poland. With the
exception of Slovenia, the data also show mediuhigb persistence in cyclical productivity.

16 See for example McKay and Reis (2006).

Editorial Office, Dept of Economics, Wa?wick University, Coventry CV4 7AL, UK



Submitted Manuscript Page 10 of 21

Taken together, these findings are consistent shiticks to productivity playing an important

role in driving economic fluctuations.

Monetary and financial variables

Private sector creditUnlike Agénoret al (2000), we find some pronounced pattern in
the current sample. The relative volatilities innp@ountries appear to be fairly high, especially
in Latvia. Absolute volatilities in Bulgaria, Latviand Romania are truly astronomic, likely to
be explained by the financial crises in the midlate-1990s. Private sector credit is dominantly
procyclical and strongly persistent. As pointed loptAgénoret al (2000), a strong positive
coefficient could have important consequenceshercost of monetary tightening if credit leads
the cycle. In the current sample however privagglitis dominantly lagging the cycle. In
Bulgaria, Latvia, Lithuania and Russia, significargative lead correlation coefficients are
followed by positive lag ones, again, potentiabpkained by the financial crisis episodes.

Money.Relative volatilities in the sample are only somatwlarger than the ones in the
US or in the G7 economies. Absolute volatility irl i particularly high in Bulgaria, and to a
lesser extent in Croatia, Russia and Slovakia. iike high or moderate inflation history in
most CEE countries, large volatility in money creatshould come as no surprise. In absolute
terms, M1 is least volatile in countries maintagirersions of managed float exchange rate
policies, Hungary and Slovenia. Apart from Hungang Slovakia, absolute volatilities in M2
are large, larger than for the G7 and the EU grother than France, but never as high as say in
Argentina. M2 is highly volatile in Bulgaria, Creat Latvia and Russia. M1 is in general
persistent, procyclical, and rather leading or cigiental. At the same time, in Estonia and
Latvia one can observe large cyclical coefficients11 of both signs at various leads and lags.
The same applies to M2 in Latvia and Romania. MAumgary shows a unique pattern with
correlations being insignificant at all leads aagd. By exhibiting large negative but no sizeable
positive correlation between money and output, Butgalso stands out. Kydland and Zarazaga
(1997) also find M1 to be countercyclical usingittirew version” of GDP in Argentina, a
country plagued by a history of particularly degyahcial crises. Money moving the opposite
direction to output is however undocumented in oHaenples. Overall, M1 and M2 behave
similarly; both variables tend to be procyclicalamyclical, in accordance with the evidence in
G7 economies. Without imposing further structur¢hef data, these findings are consistent with
alternative interpretations of the business cyolduding ones that posit monetary disturbances
as the fundamental source of aggregate fluctugtanmg ones supporting the endogenous
determination of the money supply.

CPI. Since a large and changing fraction of prices ithe regulated category in CEE

economies, one would not expect a very clear cgichattern of the CPIl. Somewhat
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surprisingly, most of the countries still exhibitauntercyclical behavior of the price level. This
behavior is similar to that of the G7, and is oftieterpreted as supporting the classical approach
to economic fluctuations with shifting aggregatp@y along a stable aggregate demand curve.
Countercyclical prices are weakly leading or cailecital. The CPI is strongly procyclical in
Poland and Russia, and marginally procyclical imli&nia. Prices in Croatia, the Czech
Republic, Hungary, Poland, Slovakia and Slovenrg waly moderately. Reflecting the large
nominal shock associated with the financial crgesods in the second half of the 1990s, prices
are particularly volatile in Bulgaria, Romania drdssia. The Baltic countries, holding close
trading ties with Russia, appear to constitute lagrogroup with moderately high absolute
volatility figures. Overall, the CPI in CEE econasiexhibits much larger absolute volatility
than in developed ones. The CPl is also in gerggaly persistent in most countries. Croatia
and Slovenia have the least persistardleast volatile CPI.

Inflation. Chadha and Prasad (1994) argue that it is the b@hafvinflation and output
that reflects the relative importance of demandswe supply-driven versus supply-driven
disturbances. Though the relevant negative coroel@befficients outhumber the positive ones,
the small size of the largest coefficients andhigdly mixed pattern in leads and lags make
inflation show no unambiguous cyclical propertieslation is not particularly volatile in most
countries, the exceptions again being Bulgaria, &@amand Russia. Russia and Estonia also
stand out by having inflation series that are qpéssistent and highly negatively correlated
with GDP. It is also notable that inflation is pyatical in countries with relatively more flexible
exchange rate regimes, such as the Czech Repdhbhgary, Poland and Romania.

Net capital flowsNet capital flows in CEE economies are in gengudte volatile, much
more volatile than in developed ones, with Hungargt Slovakia exhibiting the highest
volatilities*” The relatively large and closed economies of Rhl&pmania and Russia exhibit
the lowest volatilities. Also, net capital flowseanniversally more volatile than net exports.
Although no particularly strong patterns appeagrterge, capital flows tend to be somewhat
procyclical. They are marginally countercyclicalyom Bulgaria and Slovenia. Possibly
explained by the impact of the financial crisisLlB98, Russia shows significant positive
coincident and lagged coefficients. Consistentlghwie presence of significant barriers to
international capital flows in CEE countries, wikie exception of Russia, net capital flows
show very low persistence. Indeed, other than ithuania, they are much less persistent than
net exports.

Nominal interest ratenterest rates proxied by the nominal lending eaiteextremely
variable in Bulgaria, Russia, and somewhat in Raadn other countries they exhibit very

" See Broner and Rigobon (2006).
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small volatilities. Though the figures are not aj@aignificant, nominal interest rates tend to
show positive lagging, and negative leading coti@tacoefficients. With Croatia and Russia as
notable exceptions, one may interpret this patisravidence for the interest channel in
monetary transmission, at least in the sense afig&racausality. Nominal interest rates are also
markedly persistent, with the exceptions of Croatid Slovenia.

Nominal effective exchange rakxchange rates in Bulgaria and Russia show
exceptionally high absoluendrelative volatilities. Absolute volatilities arésa quite high in
Estonia, Latvia, Lithuania and Romania. These ofagems are partly explained by the few
large discrete jumps in the nominal exchange rsge@ated with policy regime changes, partly
by high the high inflation episodes, especiallBuigaria, Romania and Russia. On the other
hand, Croatia, the Czech Republic and Slovenia gaticularly low relative volatilities.
Volatilities do not seem to be strongly relateddointry size, openness or monetary regime;
they are rather associated with the impact of siegichange rate episodes in particular
countries. Nonetheless, economies with more velatiminal exchange rates seem to have
more volatile price levels as well. While all serage highly persistent, the cyclical correlations
and phase shifts show entirely mixed patterns.

Real effective exchange raRelative volatilities in real exchange rates argeneral
lower than the ones for nominal rates. The onlyntiguin which absolute volatility in real
effective exchange rates exceeds the correspondimgnal figure is the Czech Republic. While
real exchange rate volatility figures show moreamiity than nominal ones, again, in absolute
terms they are particularly volatile in BulgariagrRania and Russia. Relative volatility is quite
high in Poland and Russia, indicating that the arge rate could be rather a source than an
absorber of shocks in these countries. Comparittgrpa in cyclicality in real with that in
nominal exchange rates, we find sign switches im&aa and to some degree, Russia;
otherwise signs, and often phase shifts remainamgdd. This is the sense in which purchasing
power parity is at work in cyclical exchange ratgéad The small number of positive lead
coefficients in this and the previous table howeseasm to indicate that the exchange rate
channel is not particularly strong in CEE economiekative to the interest rate channel.
Corsettiet al (2007) argue that in response to technologicatlshdhe real exchange rate is
more likely to appreciate in larger and more closednomies. The results give some support to
this prediction. In countries where the real waggprbcyclical suggesting a dominant role for
technological shocks, it is only the small and vepgn Lithuania exhibiting a negative
correlation between output and the real exchange wile larger and more closed Bulgaria,
Croatia, Russia, and partly Romania all show sajregppreciation (depreciation) associated
with an output boom (bust). Finally, real rates peesistent, though the degree of persistence

tends to be slightly lower than the one in nomaihange rates.
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4 TAKING STOCK

The goal of the present work is to document fattsuginess cycle fluctuations in a major
segment of emerging market economies, the courdfi€entral and Eastern Europe. The
evidence in general suggests that real business madels with shocks to productivity can
account for a number of fundamental features ofitita. Indeed, many countries in the sample,
including Croatia and the accession group (the RRapublic, Estonia, Hungary, Latvia,
Lithuania, Poland, Slovakia and Slovenia) show tipaimilar cyclical behavior to developed
economies. The most frequent country outliers laeentgh inflation countries of Bulgaria,
Romania and Russia, especially in labor marketepaind exchange rate variables.
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Figure 1: Estonia
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Figure2: Poland
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TABLE |, SUMMARY STATISTICS FOR OUTPUT

Country Sample Period GDP IP Autocorrelation
Volatility Volatility lagl lag2 lag3 lag4

Argentina 1970:1/1980:13.06/4.59 557

1990:4
Chile 1986:1 — 1998:4 2.00 4.53 0.68 0.51 0.27 0.00
Colombia 1978:1 — 1995:4 2.33 0.51 0.27 0.17 0.02
India 1978:1 — 1995:4 2.45 0.48 0.35 0.10 0.02
Korea 1978:1 — 1995:4 3.47 0.71 0.44 0.20 -0.14
Malaysia 1978:1 — 1995:4 4.06 0.69 0.30 0.07 -0.16
Mexico 1987:1 — 2000:2 2.34 3.31 0.72 0.40 0.14 -0.13
Morocco 1978:1 — 1995:4 2.77 0.06 0.25 0.08 -0.18
Nigeria 1978:1 — 1995:4 6.69 0.45 0.09 -0.06 -0.12
Philippines 1978:1 - 1995:4 7.45 0.63 0.42 0.10 -0.15
Tunisia 1978:1 — 1995:4 2.72 0.63 0.42 0.13 0.06
Turkey 1987:1 — 2000:2 3.48 3.62 0.38 0.14 0.06 -0.12
Uruguay 1978:1 — 19954 4.94 0.63 0.50 0.27 -0.01
Developing average 2.77/3.10 4.15 0.55 0.34 0.13 -0.08
Bulgaria 1994:1 — 2004:4 3.99 5.87 0.65 0.31 0.01 -0.18
Croatia 1994:1 — 2004:4 2.15 2.31 0.58 0.33 0.18 0.12
Czech Republic 1994:1 - 2004:4 1.63 2.67 0.89 0.74 0.48 0.24
Estonia 1993:1 — 2004:4 2.37 3.95 0.72 0.45 0.18 -0.08
Hungary 1995:1 — 2004:4 0.99 3.62 0.69 0.35 0.08 0.18
Latvia 1993:1 - 2004:4 1.81 4.27 0.63 0.33 0.09 0.06
Lithuania 1995:1 — 2004:4 2.42 5.60 0.59 0.42 0.42 0.25
Poland 1995:1 — 2004:4 1.57 3.30 0.44 0.22 0.29 0.15
Romania 1994:1 — 2004:4 3.45 7.09 0.67 0.43 0.35 0.29
Russia 1995:1 — 2004:4 2.87 3.92 0.81 0.53 0.24 0.01
Slovakia 1993:1 — 2004:4 1.22 3.85 0.63 0.55 0.50 0.51
Slovenia 1995:1 — 2004:4 2.19 2.04 0.20 0.36 0.16 -0.03
CEE average 2.22 4.04 0.62 0.42 0.25 0.13
us 1960:1 —1989:3 1.74 3.70 0.85 0.65 0.41 0.21
Canada 1960:1 — 1989:3 1.39 3.79 0.78 0.51 0.27 0.04
Japan 1960:1 — 1989:3 1.53 4.07 0.78 0.59 0.38 0.19
Germany 1960:1 — 1989:2 1.69 3.06 0.67 0.46 0.35 0.23
France 1960:1 — 1989:3 0.90 2.70 0.77 0.54 0.30 0.10
UK 1960:1 —1989:1 1.54 2.85 0.55 0.37 0.20 0.07
ltaly 1960:1 —1989:3 1.70 3.58 0.80 0.52 0.22 -0.04
G7 average 1.50 3.39 0.74 0.52 0.30 0.11
Belgium 1960:1 — 1989:4 2.68 2.75 0.72 0.49 0.22 -0.04
Denmark 1960:1 — 1989:4 2.30 2.24 0.26 0.05 0.00 0.13
Greece 1962:1 — 1990:4 2.85 3.04 0.64 0.36 0.17 -0.01
Ireland 1976:1 — 1989:4 2.31 3.11 0.35 0.03 0.10 0.05
Luxembourg 1960:1 — 1989:4 3.20 5.07 0.54 0.30 0.11 0.00
Netherlands 1960:1 — 1989:4 1.79 2.27 0.32 0.09 0.11 0.06
Portugal 1968:1 — 1989:4 3.05 3.52 0.52 0.37 0.19 0.16
Spain 1975:1 - 1989:4 1.47 1.80 0.13 0.17 0.18 0.03
EU average 2.12 3.07 0.52 0.31 0.18 0.06

Note: GDP and Industrial Production (IP) are all HodsRiescott filtered. Autocorrelations are
computed in IP in the developing group, and in @@P otherwise. ‘EU average’ includes G7

members of EU as well.
SourcesKydland and Zarazaga (1997) for GDP and IP in Atiga (old / new estimates); Agenor

et al (2000) for IP in all other developing countriedpér (2003) for GDP in Mexico and Turkey;
Burgoeing and Soto (2000) for GDP in Chile; Fioatod Kollintzas (1994) for GDP and IP in G7

countries; Christodoulakest al (1995) for GDP and IP in EU countries; author&wation for
GDP and IP in CEE countries.
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TABLE |l, PRODUCTION AND EXPENDITURE VARIABLES®
Bulgaria  Croatia Czech RepEstonia  Hungary  Latvia Lithuania Poland Romania  Russia  Slovakia Slovenia

Industrial Output

Absolute Volatility 5.87 2.31 2.67 3.95 3.62 4.27 5.60 3.30 7.09 392 853 2.04
Relative Volatility — 1.47 1.08 1.64 1.74 3.66 2.52 2.31 2.10 2.06 137 .163 0.93
Cyclicality/Phase Shift-0.35/-4 0.71/0 058/+4 0.77/0 084/0 106 0.70/0 0.72/0 0.78/0 0.87/+2 0.38/-0.38/+4
Persistence 0.75 0.52 0.64 0.69 0.80 0.70 0.37 0.79 0.86 0.77 .380 0.25
Private Consumption
Absolute Volatility 5.22 5.03 2.05 3.30 1.97 2.28 2.54 1.64 4.78 295 .382 1.56
Relative Volatility 1.31 2.34 1.26 1.39 2.00 1.39 1.05 1.05 1.38 1.03 951 0.71
Cyclicality/Phase Shift 0.78/0 0.59/0 0.73/0 0.71/0 0.39/+3 -06% 030/+1 044/+1 0.74/0 0.61/+3 0.44/+2 790.0
Persistence 0.56 0.81 0.65 0.71 0.72 0.20 0.40 0.43 0.56 0.75 470 0.36
Investment
Absolute Volatility 13.74 8.16 4.55 7.16 3.29 12.43 9.65 6.36 8.08 8.55 9.78 6.05
Relative Volatility 3.44 3.80 2.80 3.02 3.32 7.60 3.98 4.05 2.34 298 .018 2.77
Cyclicality/Phase Shift0.48/-3 0.71/0 086/0 061/+1 051/-1 2032 067/0 0.67/0 038/0 0.71/+1 0.48/ 0.90/0
Persistence 0.45 0.83 0.86 0.66 0.19 0.21 0.63 0.63 -0.09 0.38 0.71 0.18
Government Consumption
Absolute Volatility 7.65 2.94 2.37 3.62 2.68 4.02 5.45 2.54 4.63 1.27 685 0.76
Relative Volatility 1.92 1.37 1.46 1.52 2.71 2.46 2.25 1.62 1.34 0.44 664 0.35
Cyclicality/Phase Shift0.61/-1 0.23/+% -0.30/0 -0.39/+2-0.19/-3 0.77/+3 051/0 0.36/+2 0.44/-1 0.43/-4 0.30/+2370.-3
Persistence 0.47 0.42 0.39 0.43 0.33 0.66 0.04 -0.08 0.25 0.44 0.34 0.44
Net Exports
Absolute Volatility 4.61 3.79 1.66 2.48 2.16 2.58 2.11 1.17 2.30 386 .524 1.67
Cyclicality/Phase Shift-0.51/0 -059/0 -0.45/-1 -0.32/-1 -0.24/-0.36/+2 -0.35/+3 -0.57/+2 0.17/+2 -0.68/+180.36/+3 -0.90/0
Persistence 0.45 0.42 0.36 0.19 0.44 0.41 0.12 0.55 0.23 0.73 610 0.26
Real Imports
Absolute Volatility 6.25 8.63 4.06 7.20 4.57 6.25 9.12 6.79 6.21 12.64 6.53 3.23
Relative Volatility 1.57 4.02 2.50 3.03 4.62 3.82 3.77 4.32 1.80 440 .355 1.48
Cyclicality/Phase Shift 0.47/0 066/0 065/+1 0.60/+1 066/-1 7041 0.68/-3 0.65/0 0.38/-2 0.75/+1 043 0.78/0
Persistence 0.15 0.70 0.51 0.75 0.72 0.56 0.72 0.32 0.46 0.75 .480 0.05
Real Exports
Absolute Volatility 7.23 7.05 4.23 7.24 4.40 5.09 9.32 6.45 6.63 325 .704 3.03
Relative Volatility 1.81 3.29 2.61 3.05 4.45 3.11 3.85 4.10 1.92 113 853 1.39
Cyclicality/Phase Shift-0.34/+3 0.24/-1 0.34/0 053/0 040/-1 065/0 06® 060/0 042/-3 055/-2 -0.14/0 -0/28
Persistence 0.39 0.30 0.63 0.73 0.67 0.81 0.75 0.03 0.41 041 620 0.43

2 All data are at the quarterly frequency, de-sealsred and de-trended by the Hodrick-Prescottrfilisbsolute Volatility’ is the standard deviatiarf the variable.
‘Relative Volatility' is measured as the ratio betstandard deviation of the variable and thaeaf GDP. ‘Cyclicality’ is the highest correlationefficient in absolute
value between the variable and real GDP. Negatilees for ‘Phase shift’ indicate lead, while pasitones lag to real GDP. ‘Persistence’ is the AR¢Efficient.

8 Unclear cyclical pattern.
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TABLE Ill, LABOR MARKET VARIABLES?®

Bulgaria  Croatia Czech RepEstonia  Hungary  Latvia Lithuania Poland Romania  Russia  Slovakia Slovenia
Total Employment
Absolute Volatility 4.29 1.79 0.82 1.26 0.87 2.28 1.58 1.98 0.76 1.36 0.81
Relative Volatility 1.08 0.84 0.51 0.53 0.88 0.94 1.01 0.57 0.26 1.14 0.37
Cyclicality/Phase Shift0.70/+4 -0.61/-4 0.34/+1 055/+2 0.47/-2 0.46/+3 059/+2 056/0 052/0 0.71/-1.3e0 -4
Persistence 0.87 0.72 0.74 0.72 0.81 0.75 0.82 0.82 0.68 0.91 0.84
Industrial Employment
Absolute Volatility 6.72 2.62 1.46 4.84 1.66 3.59 3.21 2.74 2.58 2.38 1.23
Relative Volatility 1.69 1.22 1.30 2.04 1.68 1.98 2.04 0.80 0.90 2.00 0.56
Cyclicality/Phase Shift0.77 / +4 -0.60/-4 -0.57/%4-0.48/+4 0.41/+1 055/0 0.62/+1 051/+2 0.66/+1.7300 0.05/+4
Persistence 0.83 0.77 0.71 0.53 0.76 0.84 0.87 0.82 0.94 0.89 0.85
Real Wage
Absolute Volatility 10.28 3.83 2.28 2.34 3.46 3.35 5.93 441 7.34 10.57 2.80 0.99
Relative Volatility —2.58 1.78 1.40 0.98 3.50 1.85 2.45 2.81 2.13 3.68 .302 0.45
Cyclicality/Phase Shift 0.80/0 0.37/0 0.73/0 -0.28/-4 -0.32/+®.46/-4 0.70/+3 0.25/-2 0.75/-1 0.69/+R.68/+1 -0.22/+3
Persistence 0.54 0.81 0.69 0.01 0.81 0.70 0.78 0.78 0.77 0.87 .850 0.53
Productivity
Absolute Volatility 6.43 3.12 1.59 2.09 1.02 3.03 1.82 2.86 2.56 1.01 2.24
Relative Volatility 1.61 1.45 0.98 0.88 1.04 1.25 1.16 0.83 0.89 0.85 1.02
Cyclicality/Phase Shift 0.76 /0  0.83/0 0.87/0 0.85/0 0.63/0 g.67 057/0 0.82/0 097/0 030/0 0.93/0
Persistence 0.76 0.57 0.81 0.57 0.48 0.63 0.43 0.50 0.77 0.36 0.20
Industrial Productivity
Absolute Volatility  7.46 3.62 2.61 6.33 3.77 3.45 2.80 6.56 2.74 324 211
Relative Volatility 1.87 1.69 2.33 2.79 3.81 2.03 1.78 1.90 0.95 2.72 0.97
Cyclicality/Phase Shift-0.74/+4 0.70/0 056/+4 0.49/0 065/0 0.37/0 028 069/0 0.67/+2 -0.53/+40.33/+4
Persistence 0.60 0.65 0.71 0.58 0.72 0.52 0.62 0.78 0.61 0.72 0.23

% See notes to Table .
$ Unclear cyclical pattern.
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Bulgaria

Croatia Czech RepEstonia Hungary  Latvia Lithuania Poland Romania Russia  Slovakia Slovenia

Private Sector Credit
Absolute Volatility 26.28
Relative Volatility  6.59
Cyclicality/Phase Shift0.77 / +3

7.66 8.21 10.76 5.95 20.21 12.22 3.06
3.62 5.05 4.53 6.02 11.34 5.05 1.95

21.39 042 4.65 4.08
6.20 3.63 3.63 1.86

0.63/+1 0.41/0 064/+2 0.73/0 00.#3 0.69/+4 0.44/-2 082/+2 -0.457-463/+1 0.37/0

Persistence 0.78 0.83 0.87 0.88 0.81 0.87 0.90 0.77 0.88 073 910 0.66

M1
Absolute Volatility 35.37 9.25 6.59 6.43 4.30 6.17 7.69 6.28 6.12 9.39 8.44 3.04
Relative Volatility —8.87 4.37 4.05 2.71 4.35 3.46 3.18 4.00 1.78 3.27 926 1.39
Correlation -0.52 0.61 0.49 0.20 0.13 0.30 0.73 0.33 0.21 0.50 0.50 0.52

Cyclicality/Phase Shift-0.81 / +2

0.61/0 057/-2 -045/%40.29/-2 050/+2 0.76/+2 0.57/-3 0.60/+3 0.67/+1 0.68/-3.5200

Persistence 0.88 0.86 0.84 0.77 0.63 0.70 0.87 0.85 0.71 072 .730 0.79

M2
Absolute Volatility 26.89 8.90 4.76 5.83 1.82 8.62 3.96 3.77 6.27 7.87 2.45 4.61
Relative Volatility 6.74 4.21 2.93 2.45 1.84 4.84 1.64 2.40 1.82 274 012 2.11

Cyclicality/Phase Shift-0.83 / +2

0.62/-1 0.76/0 -0.26/+40.45/-4 -058/-% 0.49/+2 0.64/+4 -053/%4061/-1 0.48/-3 0.62/-4

Persistence 0.88 0.90 0.85 0.77 0.58 0.81 0.73 0.88 0.79 081 .640 0.90

CPI
Absolute Volatility 43.31 0.92 1.46 5.03 2.37 4.38 3.95 2.35 12.61 31.2 212 1.29
Relative Volatility 10.86 0.43 0.90 2.12 2.40 2.42 1.63 1.49 3.65 391 1.74 0.59

Cyclicality/Phase Shift-0.85 / +2

-035/-4 -066/-4 -037/0 -043/+2047/0 032/-2 057/+4 -0.79/-1 0.63/-9.63/+3 -0.48/-1

Persistence 0.86 0.73 0.86 0.95 0.93 0.94 0.93 0.94 0.88 0.84 840 0.76

Inflation
Absolute Volatility 22.86 0.71 0.80 1.33 0.61 1.30 1.02 0.70 6.03 6.04 1.11 0.73
Relative Volatility 5.73 0.34 0.50 0.58 0.72 0.71 0.42 0.46 1.75 211 900 0.33

Cyclicality/Phase Shift-0.74 /0
Persistence 0.33

-0.17/+4033/+4 -041/-2 036/-1 -036/-1 -0.24/-0.47/-1 054/+2 -050/+10.29/+4 -0.38/-2

-0.19 0.20 0.51 0.29 0.22 0.52 0.31

0.44 0.66 0.04 0.00

% See notes to Table II.
$ Unclear cyclical pattern.
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TABLE |V, CONTINUED, FINANCIAL AND MONETARY VARIABLES®
Bulgaria  Croatia Czech RepEstonia  Hungary  Latvia Lithuania Poland Romania  Russia  Slovakia Slovenia

Net Capital Flows

Absolute Volatility 6.59 6.25 5.13 4.93 7.49 5.64 4.74 2.68 3.89 467 778 4.08
Cyclicality/Phase Shift0.33/+2 0.34/0 0.24/-4 0.47/-2 026/+2 0.41/+3 32000 0.32/0 0.22/+4 0.47/%10.18/-1 -0.35/-2
Persistence -0.03 -0.10 0.22 0.14 0.07 -0.03 -0.32 0.09 0.03  420. -0.07 -0.17
Nominal Interest Rate
Absolute Volatility 9.49 1.00 0.24 0.54 0.35 1.13 0.42 0.62 3.15 999 550 0.62
Relative Volatility 2.38 0.46 0.15 0.23 0.36 0.64 0.18 0.40 0.91 348 450 0.28
Cyclicality/Phase Shift-0.71/0 0.38/+4 0.72/+4 0.66/+3 -0.44/-4 0.43/+8.72/-2 -049/% -052/-2 0.49/-4 062/+4 -050/-2
Persistence 0.75 0.25 0.86 0.72 0.77 0.83 0.85 0.83 0.62 0.87 .830 0.38

Nominal Effective
Exchange Rate

Absolute Volatility 42.03 2.41 2.88 5.93 3.50 7.56 7.63 4.77 9.96 21.47 3.31 2.29
Relative Volatility 10.54 1.12 1.77 2.50 3.54 4.46 3.15 3.04 2.89 7.48 2.71 1.05
Cyclicality/Phase Shift0.82/+1 0.63/+1 0.24/+1 -0.71/0 -0.45/-®.51/-2 -0.72/-3 -063/-2 0.63/-1 -0.7@Y 0.39/0 0.57/-3
Persistence 0.87 0.82 0.71 0.86 0.78 0.80 0.84 0.77 0.74 084 670 0.81
Real Effective Exchange
Rate
Absolute Volatility 7.83 1.90 3.04 4.10 2.39 4.02 4.14 5.00 8.20 14.25 3.07 1.90
Relative Volatility 1.96 0.89 1.87 1.73 2.42 2.35 1.71 3.18 2.38 496 .52 2 0.87
Cyclicality/Phase Shift0.73/-1 0.43/-3 -0.25/-2 -0.38/+10.47/+1 -0.31/-4 -0.61/-4 -055/-2 -0.59/%D.70/+2 -0.30/+3 0.59/-3
Persistence 0.64 0.64 0.71 0.76 0.70 0.80 0.74 0.76 0.80 0.83 .590 0.71

% See notes to Table II.
8 Unclear cyclical pattern.
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