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assTrAC This study applies multivariate panelimtegration technique to evaluate |
hypothesis by using consumer price suthces of new EU member transit
economies and Turkey. We aim not only to compamarpater estimates across
sectors of an economy but also across the econ@nifferert EU transition stage
We find that failure to get evidence for cointegratto support PPP can be attribt
to the inclusion of notradable goods in the aggregated data, as well e textent «

trade relationship.
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1. Introduction

Purchasing power parity (PPP) is built on the lawowe price, which
implies equalization of price of a commodity acrassintries when it is
expressed in a common currency. However, the daesature does not
provide an overwhelming empirical support for thgdthesis. Failure to
verify the validity of the hypothesis is not onligrdbuted to the inclusion of
both tradable and non-tradable goods togetherticanalysis, but also to
the use of low power econometric techniques.

The recent globalization trends have retaken ttent@on of researchers
and governments on the empirical performance of RR® hypothesis.
Recent studies, by using disaggregated and crasgfgodata, aim to
improve power of their analysis. In line of thiend, we want to analyze the
validity of the hypothesis by using sub-indicegha# consumer prices of the
European economies with special emphasis on tramsgéconomies and
Turkey by employing recently developed panel cgrdagon techniques. By
doing this, we not only can compare how the paramegtimates may vary
across the sectors of an economy with differerdetrapenness rates, but
also across the economies at different EU tramsgttages.

Empirical research on this field has been deveppmtwo directions.
While some of these studies improve the power giolhyesis testing by
using pooled data from many countries, others wdeirgdices of CPI in
order to control for the effect of inclusion of dable and non-tradable
sectors on the test results. Among those studiésshwuse multivariate
panel cointegration techniques, Chakrabarti (20@&)ed to find a
cointegrating relationship between exchange ratesralative price index
thus rejected even the weak form PPP hypothesithéoverall price index
by using pooled data from 7 developed economiethi®d977-1994 period.
This result contradicted with Narayan (2006), wiowed that when the
structural breaks in data are taken into accoum, weak form of the
hypothesis might not be rejected even for the dvgmace index of 16
OECD countries. In addition, Cerrato and Sarar307) found empirical
support for the long-run PPP when they relaxecadsimption of symmetry
and proportionality of the impact of domestic amdefgn prices on the
exchange rates for 20 OECD countries. Similarlyedipk et al. (2004) and
Lopezet al. (2007) found evidence for the weak form PPP hygsithfor
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the euro area countries and argued that the prae¢essonomic integration
in Europe accelerated convergence toward PPP witleirarea. Meanwhile,
Offermanns (2005) showed that the deviation froenltmg run relationship
is also due to the inclusion of non-traded seciie the analysis and the
strength of this relationship depends on the degred¢rade integration
instead of EU membership. In line with Offerman2605), Jenkins and
Snaith (2005) also concluded that failure to supfiee validity of the PPP
hypothesis is due to the existence of non-tradgoleds’ prices in the
overall index.

There is also an increase in research on EuropehAsian economies in
transition to test the PPP hypothesis. These transieconomies are
providing natural experiment for economists to gtedfects of transition
from a highly regulated and planned economy to aketaeconomy. In
general, results of these studies support the vieak PPP hypothesis.
Sideris (2006) found that weak form of the hypoihiémlds for 17 Eastern
European transition economies for the 1990-2004ogewhen symmetry
and proportionality assumptions are relaxed. SmyilaSolakg@lu (2006)
provided evidences for the weak form PPP for 2hsiteon economies in
Europe and Asia by using unbalanced panel data fremsecond half of
1990s till 2003. She argued that real exchanges ratenore open economies
converge to its theoretical value faster than ¢éiss bpen economies.

In this paper, we use both the overall consumeeprand its sub-indices
in order to analyze whether the rejection of th@dilesis is due to the
inclusion of non-tradable goods in the overall md@&/e use monthly panel
data from 17 European countries from January 1@9®d¢cember 2006
(Table 1). Data includes both developed Europeantces outside the euro
area, new member states that joined the EU in 2R0ania and Turkey.
Our sample is quite heterogeneous as we are itadr@s testing whether
our empirical results differ among the subgroupsthese economies as
parallel to their degree of integration to the earea economies. New EU
member countries are in the process of integrdatidhe euro area countries.
In fact, Slovenia entered the euro area at thenbegy of 2007, while
S.Cyprus and Malta have started using Euro as ianatcurrency at the
beginning of 2008. Yet, Turkey has long historyegbnomic relation with
the euro area countries.

Accordingly, contributions of this study to theeliature are twofold.
Firstly, this is the first paper, which uses pootmintegration analysis on
sub-indices of the consumer prices for the cousitnetransition. Secondly,

! Romania joined the EU in January 2007. Since ata geriod ends in 2006, the study treats Romanéa a
non-EU member country.
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this study estimates coefficients of the cointégratvectors and tests the
validity of the strong form PPP for the pooled datethis respect, this paper
strengthened the test of PPP hypothesis by bottratlomy for tradable and
non-tradable sectors, and increasing the poweheftést by pooling data
from many countries.

As a first step, we conduct multivariate panel tegnation analyses to
examine the validity of PPP by using pooled datélfe whole sample of 17
countries. Even though, PPP hypothesis is rejefiedhe overall price
index, the weak form of the hypothesis is suppoftednostly the tradable
sub-indices of the CPI. Secondly, it is interesttogfind that prices and
exchange rates in the new members of EU, especialigtries in transition,
do not converge to their fundamental values suggdeby the law of one
price, with the exception of food and nonalcohbl&verages. This could be
either due to the transition of these economies fhighly regulated prices
to market prices or due to still weak trade andhritial links between
eastern and western parts of the Europe or bathudion of Turkey among
the new member of EU countries straightens theltsgsincreases the
number of cointegrated vectors. On the other haxtusion of either
Slovenia, S. Cyprus, or Malta, countries which thiee member of the euro
area as of 2007 and 2008, from the sample of transtountries does not
affect the estimation results, which may indichia there is still a room for
improving trade links between these economies anal &ea countries.

Rest of the paper is organized as follows: The rs@s@ction summarizes
the test procedure, the third section presentsthpirical results, and the
final section concludes.

2. Panel Cointegration Tests

Multivariate panel cointegration technique devetbjy Pedroni (1999)
and Pedroni (2004) is employed to test the PPP thgss. Panel
cointegration technique is a powerful method toestigate inferences on
existence of cointegration, since it combines bihe series and cross
sectional information. Panel cointegration techegjin Pedroni (2004), also,
allow for heterogeneity in the long-run co-integrgt vectors among
individual members of the panel and make time segeintegration
technique applicable for multiple regressions.

Pedroni uses the following standard panel regrassio develop test
statistics for panel cointegration:

Ve =a,+at+Bx +y  i=1. Nit=1..T. 1)
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wherey; andx; are panels of observations over the members opdnel
and assumed to be integrated of order one (I(I)e&h panel member
Under the null of no cointegration, residual is assumed to be I(1).
Parameters; ando; capture any fixed effects and deterministic tretidd
are specific to each member of the panel, respdgtandp; is a vector of
parameters that are allowed to vary across menob¢ing panel.

Based on equation (1), Pedroni suggests two setsiétics that use fully
modified OLS (FMOLS) for testing the null hypothedH,: “All of the
individuals of the panel are not cointegrateg, ~ 1(1)” against the
alternative H: “A significant portion of the individuals are cuegratedy
~ 1(0)". Thus, under the alternative hypothesis rBadpermits individual
members of the panel to differ whether they arategirated or not. Use of
FMOLS principles not only accommodates considerafégerogeneity
across individual members of the panel, but alswpees asymptotically
unbiased estimators.

The first set of statistics consists of three patalistics; ‘panel variance
ratio statistics’, ‘panel rho statistics’ and ‘panstatistics’ that are based on
pooling the residual of the regression along théhimidimension of the
panel. The second set consists of two group statisgroup rho statistics’
and ‘groupt-statistics’, which are based on pooling the ddtma the
between-dimensions of the panel. The main ide&edd two statistics is to
compute the group mean of the individual convertidime series statistics.
As noted in Pedroni (2004), the first set of staissis constructed by
summing the numerator and denominator terms seharfat the analogous
time series statistics. The second set of statistis opposed to the first set,
is constructed by first calculating the ratio cepending to the time series
statistics and then computing the standardizedditire ratio over the cross
section of the panel. In fact, the second setaifssics is the group mean of
the individual time series statistiésAs Pedroni (1999, 2001) notes, the
FMOLS between-dimension estimator overcomes th@gamkity problem
and accounts for dynamic heterogeneity among tlgeessors. In other

words, while the within-dimension estimators allawtestH, : B = 3, for
all i versusH, : B = B # [, for alli, the test statistics constructed from the

2 pPedroni (2004) points out that the asymptoticrittistion of residual-based tests for the null of no
cointegration in heterogeneous panels is affecyetthd averaging measure in calculating the testeréfore,
some adjustments must be made to allow statistidsetN(0,1) as (T, N}» o under the null. Under the
alternative hypothesis the variance ratio statistonverges to positive infinity while the otheatsitics
converges to negative infinity. Therefore, the titgil of the normal distribution is used to rejeée null
hypothesis for the variance ratio test; where a&sleft tail of the normal distribution is used fibve other
statistics.
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between-dimension estimators are designed to Hests = S, for all i,

against the alternativel,: 8 # B, , so that value of varies across
individuals under the alternative hypothesis.

3. The PPP Hypothesis, Data and the Empirical Redsl

Formally, the following cointegrating system is f@ta panel of= 1...N
members to test the PPP hypothesis:

e =0 +B8F+& i=1,..,N;t=1,...,T. )

Here, g; is the logarithm of bilateral nominal exchangesgaat timet for
countryi and p; is the logarithm of relative consumer price indéxauntry

i over the consumer price index of euro area at tierel sectos. Existence
of a cointegration relationship implies a weak fdPiP relationship. In this
case, the strong form PPP holds if the null hypsithefs; = 1 is not rejected.

Data includes monthly observations for 17 developm#sleloping and
transition economies of Europe for the January 1998ecember 2006
period. We use both the overall harmonized consymiee index (HICP)
and its sub-indices in our analysis to test the R{g#thesis (Table 1). All
data have been taken from the Eurostat website.ddfeulty of using this
data set, however, is its deficiency in clearltidguishing tradable goods
from non-tradable ones. Sub-indices for food and-alcoholic beverages,
alcoholic beverages, clothing and footwear inclinghly tradable goods
while education, and restaurant and hotels, owtier hand, include mostly
non-tradable goods. Yet, the rest of the categon@ge both types of
commodities. For example, furnishing and housingiiggent category
includes both tradable goods e.g. household ap@samnd non-tradable
goods e.g. household maintenance. Similarly, heattbludes both
pharmaceutical products (tradable) and hospitavises (non-tradable).
However, we will proceed with the current officialassification of the
commodities by keeping in mind that this classtima does not clearly
distinguish tradable nature of the commaodities.
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Table 1. Commodity Groups

PO  All-items HICP 61  Medical products, appliances and equipment
P1 Food and non-alcoholic beverages 62  Out-patient services
11 Food 63  Hospital services
12  Non-alcoholic beverages P7  Transport
P2  Alcoholic beverages, tobacco and narcotics 71  Purchase of vehicles
21  Alcoholic beverages 72  Operation of personal transport equipment
22  Tobacco 73  Transport services
P3  Clothing and footwear P8  Communications
31 Clothing 81  Postal services
32  Footwear including repair 82  Telephone and telefax equipment
P4 Housing, water, electricity, gas and othe 83  Telephone and telefax services
fuels
41  Actual rentals for housing P9  Recreation and culture
43  Maintenance and repair of the dwelling 91 Audiovisual, photographic and ir
processing equip.
44 Water supply and misc. services relating to 92  Other major durables for recreation
dwelling culture
45  Electricity, gas and other fuels 93  Other recreational items and equip., garc
and pets
P5 Furnishings, household equip. and routint 94  Recreational and cultural services
maint. of the house
51 Furniture and furnishings, carpets and o 95 Newspapers, books and stationery
floor coverings
52  Household textiles 96  Package holidays
53  Household appliances P10 Education
54  Glassware, tableware and household utensils P11 Restaurants and hotels
55 Tools and equipment for house and garden 111 Catering services
56 Goods and services for routine housel 112 Accommodation services
maintenance
P6 Health

Source: Eurostat

We also categorize 17 countries into several sulpgo The first

subgroup includes 5 developed EU member econorbiesmark, Iceland,
Norway, Sweden and U.K. The second subgroup canefstL2 countries
that are new members and candidate economies &Uh&. Cyprus, Malta,

Romania, Czech Rep., Estonia, Latvia, Sloveniayaéfiia, Hungary, Poland,
Lithuania and Turkey.The third subgroup consists of 11 countries, wigch
formed by taking out Turkey, S. Cyprus, Malta arldvEnia one by one
from the group of 12 countries. The primary purpo$dorming such an
additional group is to investigate how the exclosod these countries from
our original 12-country list would affect validitgf PPP hypothesis among
the transition countries. Finally, the fourth grazgmsists of 8 new members

3 We exclude Bulgaria from our dataset since Buighes been implementing currency board since 1997.
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of EU, which are also considered as transition ties Czech Rep.,
Estonia, Latvia, Slovenia, Slovakia, Hungary, Pdlaand Lithuania.

Note that in some cases, such as exchange rateepdhat are targeted
relative to each other and aggregate price ratiaisare driven by a common
external disturbance, series may become correlatedss the countries.
Pedroni (2001) and Levin, Lin, and Chu (2002) ssgygleat demeaning
procedure, subtracting out individual time meam, ba used to mitigate the
impact any form of cross-sectional dependency. ofdiagly, before we
proceed with the empirical analysis we demeanetl gadable used in the
analysis.

Table 2. Test Results for Panel Unit Root

IPS Fisher-ADF IPS Fisher-ADF
Level First Difference
Exchange Rates 3.03* 13.49* -10.67 244 .34
Overall HICP 3.32* 26.61* -3.44 92.19
Food & Non-alco. Beverages 0.96* 26.63* -10.25 262.66
Alcoholic Beverages 0.18* 36.75* -13.09 308.91
Clothing and Footwear 1.43* 32.03* -26.58 729.57
Housing, Water & Electricity 3.47* 16.41* -9.27 259.39
Furnishings & Household Equip. 2.36* 35.02* -2.31 52.05
Health 3.58* 15.84* -4.47 115.18
Transportation 2.67* 16.00* -7.00 162.06
Communications 0.53* 50.84* -24.03 671.94
Recreation and Culture 1.71* 34.72* -5.51 166.18
Education 1.49* 25.29* -8.32 235.17
Restaurants and Hotels -0.50* 69.58* -5.71 201.31

Notes: All estimations include a constant and adré* and “** indicate the non-rejection of theull of nonstationarity at
5% and 10% significance levels, respectively. MiedifAkaike Information criteria is used for appriape lag selection for
each panel member.

a: If Schwarz Information Criteria is used for laglection clothing and footwear prices are also aiestrates unit root
process.

Then, the first step in applying cointegration t@ge is to test whether
variables are stationary to avoid spurious regoessiin the panel.
Specifically, we check for the presence of unittioadata by using both IPS
test developed by Im, Peseran and Shin (2003) abdér-Risher test
developed by Wu and Maddala (1999)able 2 presents panel unit root test

“1PS proposes a unit root tests for a dynamic bgereous panel, based on the mean of the individual
Dickey-Fuller t-statistics of each unit in the panel. The testved| for individual effects, time trend, and
common time effect in testing panel unit root. Waynalso add lags of the dependent variable to atcou
serial correlation in the errors. Thebar statistic of IPS is distributed standard ndrmader the null
hypothesis of non-stationarity, after it is tramsfed by the factors provided in let al (2003). On the other
hand, Fisher test combinpsralues from N independent unit root tests. BotB #d Fisher tests assume that
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results, where Modified Akaike Information Crite(lAIC) is used for lag

selection, for both level and first difference bétseries. According to IPS
and ADF-Fisher tests all series are 1(1) at 5%iBagnce level, except the
food and non-alcoholic beverages, which is I(1L@% significance level
according to the ADF-Fisher test. Also, there @oar evidence for the non-
rejection of unit root for clothing and footweaiqas?

Since the variables contain unit root, cointegratpyoperties must be
analyzed in the next step. The results of all sewddferent panel
cointegration tests for different country groupse presented in Tables 3-7.
The first four columns of these tables report thagb statistics and the next
three columns display the group statistics. Theupatric ADF version of
these types of statistics is added next to eacbfstistics for comparison
purpose. The last two columns report the numberepction of the null
hypothesis at the 5% and 10% significance levelpectively.

Table 3 reports the cointegration test resultgiergroup of 17 countries.
Majority of the cointegration tests fail to rejead cointegration hypothesis
for the panel constructed with overall price indgHCP). This result is
consistent with the previous empirical literatuvehich also fails to find
overwhelming support for the PPP hypothesis. Nine,cointegration tests
are run for the sub-indices of the HICP index. NMigjoof these tests suggest
strong evidence in favor of weak form PPP for 4 oufLl sub-indices of
consumer prices, panels constructed with food amdatcoholic beverages,
clothing and footwear, furnishing, etc., and tramggtion sub-indices of
consumer prices at 10% or better significance leNete that, these sectors
are generally considered as the tradable sectoitheofeconomy. Those
indices that fail to verify the existence of longnrrelationship are usually
considered as the non-tradable sectors.

Results of the panel cointegration tests statetbigatveak form PPP holds
for the significant number of those 17 countrieawdver, this does not
imply that such a long run relationship existsdach individual member. In
order to analyze the validity of PPP hypothesistifier new members of the
EU, we need to run the same tests for the subgobtipese countries. We
want to find out whether results are driven by tlee&v members of the EU,
which are mostly considered as the transition ecoes, or the other
developed economies in Europe, or both.

all series are non-stationary under the null hypsith against the alternative that at least oneséni the
panel is stationary.

*However, if Schwarz Information Criteria (SIC) isadl for the lag selection both IPS and ADF-Fishstst
suggest unit root process for clothing and footvpeares as well.
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Table 3. Full Sample Panel Cointegration Tests (HONo co-integration)

Pane Grour #. of Rej
Commaodity grou v-sta__rha-sta pp-sta_adfsta|rhc-sta pp-sta_adfsta 5% 10%
Overall HICP 1.70C -0.665 -0.851 -1.314 -1.21¢ -1.44: -2.38: 1 2
Food & Non-alco. Beverages 3.258 -2.77% -2.12¢ -2.704 -1.68% -1.69: -3.04¢ 5 7
Alcoholic Beverages -0.191 0.76¢ 0.66z 0.304 0.687 0.59¢ -0.14c 0 O
Clothing and Footwear -0.311 -7.214 -5.75z -0.08] -8.11€ -5.35¢ -0.84z 4 4
Housing, Water & Electricity 0.58t -0.841 -1.434 -2.40] 0.06z -0.711 -2.33C 2 2
Furnishings & Household Equip  4.794 -2.93t -2.614 -3.314 -1.94¢ -2.32: -3.231 6 7
Health 0.455 0.47t 0.30: -0.004 -0.60C -0.67¢ -1.84z 0 1
Transportation 2.86€ -2.514 -2.45¢ -3.03¢ -1.037 -1.70% -2.69¢ 5 6
Communications -1.18¢ -0.741 -1.564 -1.919 -0.28% -1.08z -2.23C 1 2
Recreation and Culture 1.741 -0.70t -0.497 -1.321 -0.374 -0.444 -1.767 0 2
Education 0.76¢ -0.64: -0.96t -1.19] -1.30C -1.42¢ -1.80¢ 0 1
Restaurants and Hotels 1.317 -2.44% -1.89€ -0.744 -0.387 -0.385 -0.75C 1 2

Note: The last two columns list the total numbérstatistics that rejects the null hypothesis at &6 10% levels of
significance respectively.

Table 4 shows that weak form PPP exists for 7 éutOosub-indices of
consumer prices, including the general index at 1gfificance level,
when the panel includes 5 developed countries.cbnemodity groups that
are semi tradable in nature also favor weak fornPBP for the group of
developing countries, but the results should berpmeted cautiously.
Although fewer numbers of cross sections reduceodisns, it may
diminish the power of the test as well.

Table 4. Panel Cointegration Tests (5 developed cotnies, HO: No co-integration)

Pane Groug #. of Rej
Commodity grou v-sta rho-sta pp-sta adf-sta|rhc-sta pp-sta adfsta 5% 10%
Overall HICP 2337 -1.71z -1.73¢ -2.154 -0.74€ -1.394 -2.06C 3 5
Food & Non-alco. Beverages 3.46z -3.15€ -2.33C -2.75¢ -2.311 -2.21z -3.15¢ 7 7
Alcoholic Beverages 1.644 -1.374 -1.59¢ -2.034 -0.41¢ -1.21t -1.784 0 2
Clothing and Footwear 1.90z -1.63C -1.761 -2.029 -0.777 -1.52C -1.94¢ 0 4
Housing, Water & Electricity 2.181 -2.034 -1.94t -2.674 -1.221 -1.79¢ -2.761 3 6
Furnishings & Household Equip. 1.547 -1.19z -1.537 -2.111 -0.32C -1.19t -2.04¢ 2 2
Health 1.90€ -2.04% -1.90€ -2.36 -0.88t -1.484 -2.23¢ 3 5
Transportation 1.661 -1.71% -1.91f -2.193 -0.974 -1.76z -2.221 2 5
Communications 1.445 -1.33€ -1.74z -2.289 -0.32C -1.361 -2.091 2 3
Recreation and Culture 2.03C -1.557 -1.76€ -2.00] -0.67¢ -1.44z -1.87z 0 4
Education 2.04C -1.68€ -1.77% -2.38]1 -0.834 -1.53: -244¢ 3 5
Restaurants and Hotels 2.264 -1.63z -1.45¢ -1.553 -0.821 -1.17t -1.57¢ 1 1

Note: The last two columns list the total numbérstatistics that rejects the null hypothesis at &6 10% levels of
significance respectively.
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The number of sub-indices of the consumer pricesravtthere is an
evidence for the existence of weak form PPP indhse of 12 transition
economies is less than that of the panel composgdleveloped economies
(Table 5). In this new group, only 4 tradable sestmamely food & non-
alcoholic beverages, clothing and footwear, funmgh& household
equipments and transportation, support the weakn f&?PP at 10%
significance level.

Table 5. Panel Cointegration Tests (12 transition auntries, HO: No co-
integration)

Panel Group #. of Rej.
Commodity group v-stat rho-stat pp-sta adf-stajrho-stal pp-sta adf-stai 5% 10%
Overall HICP 1.89% -0.194 -0.00¢ -0.424 -0.797 -0.59¢ -1.344 0 1
Food & Non-alco. Beverages 4.01z -3.31€ -2.46S€ -2.939 -2.10t -1.924 -2997 6 7
Alcoholic Beverages 0.41z 0.40C 0,50t 0564 1.084 1.02¢ 085 O O
Clothing and Footwear 163z -7.52z -5.074 0.424 -8.02¢ -4.77t -0.27C 4 4
Housing, Water & Electricity 0.91C -1.28% -1.961 -3.091 -0.41z -1.15C -2.89¢ 2 3
Furnishings & Household Equ 3.73z -2.22F -1.90C -2.233 -2.07z -1.984 -2.427 5 7
Health 222t 0.192 0.13¢ -1.393 0.094 -0.094 -1.65¢ 1 1
Transportation 3.737 -1.947 -1.67¢ -1.999 -0.93z -1.321 -184z 1 5
Communications -1.467 0.33¢ -0.57€ -0.944 -0.554 -1.094 -1.94¢€ 0 1
Recreation and Culture 1.95Z2 -0.231 0.04t -0.571 0.134 0.24¢ -0.79¢ O 1
Education 1.20€ -0.14C -0.07€ -0.05§ -1.187 -0.92¢ -0994 0 O
Restaurants and Hotels 0.801 -0.91€ -0.63C 0.295 0.05¢ 0.42: 054¢ 0 O

Note: The last two columns list the total numbérstatistics that rejects the null hypothesis at &6 10% levels of
significance respectively.

The panel cointegration techniques test whethenifgignt portion of the
individual cross sections are cointegrated or mbese tests do not tell us
whether weak form PPP holds for any particular tquor not. One simple
but indirect way to assess relative contributiorrath member countries to
these test results is to delete a country fromgtioeip and repeat the same
tests for the rest of the group members. If exclgdi country weakens the
test results, then we may argue that, that paaiccbuntry contributes in
favor of the acceptance of the null hypothesis fweam PPP). If not, then
its inclusion to the group does not strengthen test results in favor of
weak form PPP. The problem with this exercise iiszesthe power of the
test changes as the number of cross sections yanese questions may
arise regarding the test results. In other words, cannot tell for sure
whether different test results are due to excludirgpuntry from the group
or because of having different number of crossicest One way to deal
with this problem is deleting countries from th@gp one by one and then
comparing the results across the tests of the sammer of cross sections.
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This section summarizes the findings regardingiridévidual contributions
of each country to the group results.

Table 1a in Appendix together with 5 implies thatlasion of Turkey
from the sample of 12 transition economies deceedbe number of
cointegrated sub-indices of consumer prices fromo42. Particularly,
exclusion of Turkey from this group of countriesakens the evidence for
the weak form PPP for food and non-alcoholic beyesaand transportation
(Table 1a). On the other hand, excluding SlovefiaCyprus, or Malta (new
euro area countries), though weakens few testtsgsides not decrease the
number of cointegrated vectors (Tables 1b, ¢ arespectively in appendix).
These test results cast doubt on validity of the &f one price for our
sample of countries when Turkey is dropped fromgttaeip.

Table 6. Summary Statistics of the Panel Cointegrain Tests

PO P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11
17 countries X X X X
5 developed countries X X X X X X X X
8 transition countries X
12 countries X X X X
11 countries excluding:
S. Cyprus
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Malta
Poland
Romania
Slovakia X
Slovenia
Turkey X X

Notes: x stands for the existence of the paneltegmtion for the respectivelCP subindices. Significance at 1C
level.

pO: Overall HICP; P1: Food & Noalcoholic. Beverages; p2: Alcoholic Beverages; @&ithing and Footwear;
Housing, Water & Electricity; p5: Furnishings & Hsehold Equip.; p6: Health; p7: Transportation;
Communications; p9: Recreation and Culture; plQidation; p11: Restaurants and Hotels.

X X X X X X X X X X X
X X X X X X X X X X X
X X X X X X X X X X X

We performed the same exercise on the rest of dbhatges as well. In
order to save space, we provide only a summarysttat of the panel
cointegration tests in Table 6. In this table, iwarks the commodity prices
that we found an evidence for the weak form PP tik@full sample of 12
countries, 4 commodity groups satisfy weak PPP thgwis. Excluding
S. Cyprus, Czech Rep., Hungary, Malta and Sloveni&s not change the
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results at all. In case of Estonia, Romania and&kia their deletion seems
to change the number of commodity groups thatlfulie hypothesis, but
still 4 or more sectors’ commodity prices satidhg thypothesis. In case of
Latvia, Lithuania and Poland the number of commpodibups that support
the weak form PPP hypothesis drops from 4 to 3. Agrall group members
only exclusion of Turkey from the group decreasbe nhumber of

cointegration relationships to 2.

Table 7.Panel Cointegration Tests (8 transition countries)

Pane Groug #. of Rej
Commodiy groug v-sta rho-sta pp-sta adfsta|rhc-sta pp-sta adfsta 5% 10%
Overall HICP 0.23¢ 0.10¢ -0.28C -0.579 0.707 0.127 -0.364 0 O
Food & Non-alco. Beverages 0.814 -0.28z -0.14¢ -0.34¢ 0.03C -0.37¢ -0907 O O
Alcoholic Beverages -0.667 0.24¢ -0.384 -0.749 0.86t 0.00z -0.62: 0 O
Clothing and Footwear -0.627 -2.46€ -2.83€ -1.189 -0.24¢ -1.10:z -1.36€ 2 2
Housing, Water & Electricity -1.67z 1.254 0.58€ 0.301 2.047 142z 090C 1 2
Furnishings & Household Equip  0.59¢ -1.164 -2.427 -2.820 0.101 -1.844 -2.42C 3 4
Health -1.11¢ 1.154 0.73¢€ 0.419 0.841 0.29z -0.60¢ 0 O
Transportation -0.01€ -1.341 -2.151 -2.554 -0.134 -1.29¢ -1.614 2 2
Communications -1.59¢ 0.461 0.02¢ -0.564 0.52C 0.351 -0.63¢ 0 O
Recreation and Culture -0.00¢ -0.55€ -0.49: -1.024 0.69t 0.624 -0.33t 0 O
Education -1.05¢ -1.001 -1.13: -0.954 0.327 -0.587 -0.71& 0 O
Restaurants and Hotels -0.89¢ 0.321 -0.66¢ -1.089 1.28: 0.37C -0.07z 0 O

Note: The last two columns list the total numbérstatistics that rejects the null hypothesis at &6 10% levels of
significance respectively.

We also set another group of countries that ontyustes eight Eastern
European transition economies in order to analygkevance of PPP
hypothesis for this particular group of countridarrowing the data set
allows us to draw clearer picture on how the ecdnodevelopment and
economic integration level may affect the resuftshe PPP tests. Table 7
reports the panel cointegration tests results H@ group of countries. We
do not find any significant long run relationshgr fany sectors, except for
furnishing & household equipment, even at 10% S$icgmce level. Use of
different time periods in the analysis did not arour results as wéll.
These results are probably due to the fact thateprof those particular
sectors are highly regulated in these transitioonemies. The share of
administered prices in the CPI index was 26.9%, ,1898%, 10.9%, 17.9%,
1%, 19.9% and 16.1% for Estonia, Latvia, Lithuan@Zzech Republic,
Hungary, Poland, Slovakia, and Slovenia in 200dpeetively (Egreet al,

® Results are robust to the choice of different tpreods. These results are available upon request.
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2006)! These shares were even higher in the earlier yktassalso possible

that price indices for the EU countries and thadii#on economies enter the
PPP relationship asymmetrically (Sideris, 2006jle8s (2006) argues that
domestic and foreign price coefficients may entép ithe PPP equation
differently. Inclusion of either Turkey or S. Cyprto this group of countries
slightly strengthens the evidence for the weak f&RP for food and non-
alcoholic beverages, and transportation. Howeves, is not the case for
Malta or Romania.

Comparison of our cointegration test results actbgscountry groups
reveals several implications. First of all, in mosétthe cases, we find that
panels that are constructed with food and non-aleolveverages, clothing
and footwear, furnishing, etc and transportatioargjly reject the null of no
cointegration possibly due to their relatively sigo tradable nature.
Secondly, we compare the number of sectors thgiostgpthe existence of
PPP across different country groups and find thablrer of sectors that
have cointegrating relationship decreases sigmifigafor the transition
economies. Thirdly, inclusion of Turkey in thesdfatient country groups
improves the test results in favor of weak form PPP

Table 8. Individual and Panel FMOLS Results (H:p=1)

Food and Non- Clothing & Furnishings &

Alcoholic Beverg Footwear Household Equip Transportation

Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat
S. Cyprus 1.34* (2.52) 0.68" (-10.49; 0.84" (-5.10 0.53* (-24.48)
Czech Republic 1.03 (0.58) 1.00 (-0.01) 1.24* (4.85 1.15* (2.85)
Denmark 0.73 (-8.06) 0.54* (-11.70; 0.84* (-2.90 0.5¢8* (-13.18)
Estonia 0.91* (-2.15) -1.7¢* (-5.52) 0.88* (-4.04 1.33* (2.97)
Hungary -0.51* (-4.50) -0.4C* (-9.72) 181 (1.91 1.89* (3.73)
Iceland 0.84 (-1.58) 0.56* (-7.23) 1.01 0.14 0.7€* (-4.16)
Latvia 1.22¢ (3.63) 3.3% (5.01) 1.61* (4.47 1.25* (2.55)
Lithuania 1.31* (9.88) 1.59* (10.40 1.24* (4.97 1.84* (9.48)
Malta 0.91* (-2.09) 0.73 (-6.33) 0.97 (-1.44 0.74* (-7.24)
Norway 0.79* (-5.23) 0.45* (-15.82; 0.75*  (-5.70 0.68* (-7.72)
Poland 0.68 (-1.86) 0.52* (-2.88) 1.60 (1.38 1.1¢ (0.52)
Romania 0.98 (-0.94) 0.93 (-2.48) 0.97 (-1.12 0.82* (-10.24)
Slovakia 1.33* (2.24) 0.82 (-0.32) 1.10 (1.61 1.21 (1.25)
Slovenia -0.43* (-9.45) 0.37* (-5.55) 0.33 (-6.40 0.11* (-5.24)
Sweden 0.51* (-12.09; 0.64* (-7.51) 0.5 (-12.32 0.4* (-23.35)
Turkey 1.00 (0.09) 0.97 (-1.31) 0.97  (-2.45 0.94* (-3.79)
UK 0.96 (-0.61) 0.47* (-12.08; 0.89 (-1.70 0.84* (-2.60)
Panel Group FMOLS Results
Demeaned 0.8* (-7.18) 0.67* (-20.26, 1.03* (-5.78 0.9€* (-19.08)
Unadjusted 0.16* (-72.87) 0.32* (-84.10 0.49* (-41.80 0.08* (-124.34)

*: Different from one at 5% level. t-stats are parentheses.

" Egertet al (2006) and Egert al (2003) explain why in the case of administeredgsr exchange rates in
transition economies may not behave in a mannérciiaforms to the Balassa-Samuelson effect. Balassa
Samuelson effect assumes that prices are deterrjnget market forces.
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Rejection of the null of no cointegration implidsat weak form PPP
hypothesis holds for significant portion of indivas in the panel. In the
next step we test the existence of strong form BRP S = 1) for both
individuals and groups of countries. Individual FM®estimates and its
statistics forp = 1 are presented in Table 8-11 for the group of 4
developed, 11 new member plus Turkey and 11 new beeroountries.
While individual FMOLS results are reported for yrdemeaned series,
panel group FMOLS estimates are reported for urséelfiand demeaned
series for those sectors that we found evidencthéoweak form PPP.

Among the 17 countries strong form PPP hypothesisot rejected for
food and non-alcoholic beverages in Czech Replarde Poland, Romania,
Turkey and UK, for clothing and footwear in CzeckpR Slovakia and
Turkey; for furnishing and housing equipment in Kgary, Iceland, Malta,
Poland, Romania, Slovakia, and UK; and for transgian in Poland and
Slovakia (Table 8). However, it should be notedt thar panel data has
relatively short time span that requires caution imerpreting these
individual results. Instead, we would rather empteasnore on the panel
group FMOLS results. Panel group FMOLS results tfee group of 17
countries are presented at the bottom panel ofeT&bGroup panel FMOLS
results reject the strong form PPP for all of the-mdices, no matter the
series are demeaned or not. Yet, using demeanees,seéhough still
insignificant, increases the panel group slope famefnt closer to its
theoretical value.

Individual FMOLS results for 5 developed countnieseal that there is a
wide variation in the value of the estimajgdcross the countries (Table 9).
Interestingly, estimated coefficients verify theheoretical values (PPP
hypothesis) even for sectors that have low tradglglg. transportation and
recreation & culture. Albeit, panel group FMOLS uks suggest that PPP
hypothesis is not rejected for food & non-alcohbl&verages only.

Among 12 countries, strong form PPP hypothesisshfaddfood and non-
alcoholic beverages in Czech Rep., Slovakia, anttel for clothing and
footwear in Hungary, Romania, Slovakia and Turkfy; furnishing and
housing equipment in Hungary, Romania, and Sloyd&iaransportation in
Czech Rep., Estonia, Hungary, Latvia, Poland araVekia (Table 10).
Panel group FMOLS results suggest that for theadul2 countries strong
form PPP holds for food and non-alcoholic beveragdsen the data is
demeaned. All coefficient values are closer to ion€able 11 compared to
that of in Table 8, may be suggesting that groud2fcountries are more
integrated within itself rather than with the deo#d countries.
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Table 9. Individual and Panel FMOLS Results (H :# = 1) (5 developed countries)

Individual Panel Groug
Denmarl  Icelanc  Norway Swedel UK Demeane Unadjuste
Overall HICP Coeff, 3.8¢* 0.6% 2.3%* -1.5¢* 1.2¢ 1.2* 0.0%*
t-sta (2.84  (-1.92 (2.15 (-8.85 (0.55 | (-2.34 (-43.11
Food & Non-alco. Coeff. -0.27* 0.84 1.1¢€ -1.3¢* 2.2¢* 0.52 0.17*
Beverages t-sta (-2.17  (-0.90 (1.06° (-5.94 (411 | (-1.72 (-33.14
Clothing and Coeff, -0.2¢* 0.4&* 0.1¢* 0.2€¢* 0.2%* 0.1¢* 0.07*
Footwear t-sta (-14.69 (-3.28 (-9.19 (-13.67 (-8.63 |(-22.12 (-53.86
Housing, Water & Coeff. 0.67* 0.3¢* -0.7* -0.91* 0.6t 0.02* 0.02*
Electricity t-sta  (-2.25° (-2.83° (-10.60 (-10.78  (-1.33 |[(-12.42  (-78.40
Health Coeff, 0.1€* 0.3t* 0.1¢* 1.72 -2.6¢* | -0.0€* 0.0¢*
t-sta (-8.88 (-3.57 (-2.23 (1.60° (-6.62" | (-8.81 (-47.24
Transportation Coeff, -0.4&* 0.8 0.9¢ -1.11* 0.€ 0.1¢* 0.0¢*
t-sta (-1.99 (-1.08 (-0.08 (-10.83 (-0.84" | (-6.63 (-61.80
Recreation and  Coeff. 0.64 0.41* 1.t -0.81* 0.5¢ 0.52* -0.41*
Culture t-sta (-0.65  (-3.76 (1.62 (-11.72 (-1.01 | (-6.94 (-26.84
Education Coeff, -0.2¢* 0.2¢* -0.74* -0.0€* -0.52% |  -0.2€* -0.02*
t-sta (-17.50  (-6.10 (-10.09 (-35.63 (-7.87 |(-34.53  (-122.27

*: Different from one at 5% level. t-stats are arentheses.

Table 10. Individual and Panel FMOLS Results (H :# = 1) (12 countries,
Demeaned)

Food and Non- Clothing & Furnishings &

Alcoholic Beverg Footwear Household Equip. Transportation

Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat.
S. Cyprus 1.18* (3.06) 0.63* (-17.59 0.82* (-7.81) 0.55* (-25.92)
Czech Republi0.96 (-1.05)  0.85¢* (-5.56) 1.10* (2.57) 0.98 (-0.60)
Estonia 0.87* (-5.54) 1.86* (6.85) 0.85* (-6.59) 1.06 (1.51)
Hungary 2.14* (3.88) 0.94 (-0.08) 1.00 (-0.01) 0.92 (-0.81)
Latvia 1.14* (2.89) 1.61* (4.96) 1.36* (4.17) 1.06 (0.98)
Lithuania 1.20% (7.81) 1.24* (6.58) 1.16* (4.16)  1.46* (10.5)
Malta 0.86* (-3.40) 0.67* (-10.62 0.92* (-4.78) 0.71* (-9.88)
Poland 0.79* (-2.29) 0.64* (-4.16) 1.34* (2.53) 1.11 (0.96)
Romania 0.99 (-0.25) 0.98  (-0.69) 0.99 (-0.40)  0.84* (-8.88)
Slovakia 1.09 (1.32) 1.22 (1.57) 0.97 (-0.79) 0.96 (-0.42)
Slovenia 0.23* (-10.49 0.34* (-14.27, 0.42* (-13.45 0.32* (-11.28)
Turkey 1.02 (0.86) 1.02  (0.76) 0.98 (-1.48)  0.97* (-1.98)
Panel Group FMOLS Results
Demeaned 1.04 (-0.92) 1.00* (-9.31) 0.99* (-6.32) 0.91* (-13.23)

Unadjusted  0.16* (-65.35 0.43* (-65.33) 0.57* (-23.68 0.10* (-108.10)
*: Different from one at 5% level. t-stats are parentheses.
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Table 11. Individual and Panel FMOLS Results

Clothing & Furnishings &
Footweat Household Equip

Coeff. t-stat Coeff. t-stat
S. Cyprus 0.45* (-18.85; 0.71* (-7.57)
Czech Republic 0.78* (-5.71) 1.22* (3.58)
Estonia -0.48* (-4.14) 0.76* (-6.02)
Hungary -0.02* (-7.79) 0.17% (-1.65)
Latvia 2.99* (7.21) 1.84* (4.98)
Lithuania 1.34* (6.96) 1.22% (3.88)
Malta 0.52* (-12.19; 0.88* (-3.90)
Poland 0.2* (-6.04) -2.24* (-3.72)
Romania 0.98 (-0.61) 0.9¢ (-0.52)
Slovakia 0.2* (-2.22) 1.0% (0.34)
Slovenia 0.41* (-2.83) 0.61* (-2.62)
Panel Group FMOLS Results
Demeaned 0.67* (-13.93 0.65* (-3.99)
Unadjusted 0.38* (-67.26 0.54* (-22.83)

*: Different from one at 5% level. t-stats are arentheses.

Individual and panel FMOLS results for 11 countreesluding Turkey
are presented in Table 11. Comparison of TablentiOTable 11 also allows
us to analyze Turkey’'s contribution on the stroogrf PPP test results.
Exclusion of Turkey from the sample results in ggearance of not only
the weak but also strong form PPP for food and alooholic beverages.
Moreover, demeaned panel group FMOLS coefficietitneges drops from
1 to 0.67 for clothing and footwear and from 0.89165 for furnishing and
household equipment when Turkey is excluded froengitoup.

4. Conclusion

In this study a multivariate panel cointegrationtimoel is employed to
evaluate the PPP hypothesis by using panels caotetruwith overall
consumer price indices and its sub-indices. Theimeap findings of this
study can be summarized under two broad headiragaltle nature of the
sectors and country groups. Our results indicadefthlure to find evidence
for cointegration results to support weak form R&Pconsumer prices can
be attributed to the inclusion of non-tradable goodthe aggregated data.
We find that results for the panel that are comséd with highly tradable
goods strongly reject the null of no cointegratiofavor of weak form PPP.
Robustness of these results for these sub-indioeslifferent country
groupings strengthen our belief that tradabilityhie key to the validity of
weak form PPP, yet majority of panel group FMOLSI amdividual tests
still significantly reject the null hypothesis afr@eng form PPP. Secondly,
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we compare the number of sectors that verify thakwierm PPP across the
different country groupings and find that number s#fctors that have
cointegrating relationship increases when we inelushly developed
countries, while it decreases significantly for ttransition economies.
Moreover, inclusion of Turkey into the group ofrisition economies seems
to strengthen our test results in favor of weaknfdPPP. By using this
evidence we may conclude that even if Turkey it ot a member of EU,
its consumer prices follow the rule of one pricé&eglosely relative to new
members of the EU, implying its strong trade amtficial links with the
euro area countries.
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Appendix

Table 1.a. Panel Cointegration Tests (11 transitiomountries, excl. Turkey, H:
No co-integration)

Pane Groug #. of Rej
Commodity group v-stat rho-stal pp-stat adf-sta] rho-sta pp-sta adf-sta 5% 10%
Overall HICP 0.514 0.82z 1.08¢ 0.928 | -0.16C 0.20C -0.074 0 O
Food & Non-alco. Beverages 2174 -2.08C -1.67C -1.643 | -0.94C -1.00¢ -1.45C 2 3
Alcoholic Beverages -0.58€ 0.477 0.63C 1.074| 0.73¢ 0.92C 1.24¢€ 0 O
Clothing and Footwear 0.967 -6.28¢ -4.53¢ -0.619 | -4.55% -2.55¢ -0.397 4 4
Housing, Water & Electricity -0.05¢ -0.78C -1.30z -1.739 | 0.36¢ -0.37C -1.22z 0 1
Furnishings & Household Equip. 4.19z -2.75¢ -2.28C -3.226 | -1.33C -1.87¢ -3.204 5 7
Health 0.43z 0544 0.80: 0435| 1.017 103C 0311 0 O
Transportation 0.83¢ -1.51C -1.51: -1.729 | -0.77¢ -1.12¢ -154€ 0 1
Communications -1.61¢ 0.02: -0.764 -1.102 | 0.50¢ -0.514 -1.27¢ 0 O
Recreation and Culture 1.08 0.41C 0.657 -0.104 | 1.33t 157t 0266 0 O
Education 0.065 -0.84¢ -1.034 -0.976 | -0.967 -0.81z -054¢ 0 O
Restaurants and Hotels 0.17C -1.76€ -1.29¢ 0.742| -0.51¢ -0.077 058z 0 1

Note: The last two columns list the total numberstdtistics that rejects the null hypothesis at &l 10% levels of
significance respectively.

Table 1.b. Panel Cointegration Tests (11 transitiortountries, excl. Slovenia, bl
No co-integration)

Pane Grour #. of Rej
Commodity group v-stat rho-stal pp-stat adf-stal rho-sta pp-stat adf-stat 5% 10%
Overall HICP 1.72¢ -0.071 0.07C -0.4064 -0.62¢ -0.44z -1.324 0 1
Food & Non-alco. Beverages 4.35¢ -3.531 -2.661 -3.144 -2.321 -2.14C -3.23t 7 7
Alcoholic Beverages 0.404 0.51¢ 0.61¢ 0.523 1.141 1.12Z 0.94: 0 o0
Clothing and Footwear 1.647 -6.567 -4.487 0.469 -7.58¢ -4.39t -0.191 4 4
Housing, Water & Electricity 0.524 -1.181 -1.931 -3.034 -0.661 -1.39Z -3.162 2 3
Furnishings & Household Equip. 3.32¢ -1.79¢ -1.561 -2.079 -1.554 -1.55¢ -2.284 3 4
Health 1.28¢ 0.52z 0.911 -0.00]1 0.377 0.65¢ -0.54f 0 o0
Transportation 3.79: -1.811 -1.627 -1.974 -1.051 -1.37€ -1.981 1 4
Communications -1.467 0.49t -0.12¢ -0.534 -0.304 -0.674 -1.662 0 o0
Recreation and Culture 1.48¢ 0.021 0.26¢ -0.313 0.27¢ 0.441 -0.64: 0 o0
Education 1.21¢ -0.10¢ -0.06z -0.123 -1.08€ -0.85€ -1.10¢ 0 o0
Restaurants and Hotels 0.65¢ -0.82¢ -0.504 0.274 -0.06€ 0.40z 0.54C 0 0

Note: The last two columns list the total numberstdtistics that rejects the null hypothesis at &l 10% levels of
significance respectively.
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Table 1.c. Panel Cointegration Tests (11 transitionountries, excl. S. Cyprus, kt
No co-integration)

Pane Grourt #. of Rei
Commodity group v-stal rho-sta pp-sta adf-stal rho-sta pp-sta adf-stat 5% 10%
Overall HICP 1.64¢ -0.121 0.004 -0.214 -0.31C -0.23€ -0.611 0 O
Food & Non-alco. Beverages 4,29z -2.45€¢ -1.864 -2.59§ -1.62¢ -1.61t -2.85C 4 5
Alcoholic Beverages 0.62¢ 0.604 0.74Z 0.685 0.95€ 1.00t 0.72¢ 0 O
Clothing and Footwear 2.23t -3.211 -2.26€ -0.309 -3.467 -2.27¢ -0.15¢ 5 5
Housing, Water & Electricity 0.53t -0.997 -1.88¢ -2.829 -0.43t -1.184 -2.67z 2 3
Furnishings & Household Equip. 2.97¢ -1.76t -1.52¢ -2.279 -1.22% -1.35t -252z 3 4
Health 1.107 0.667 1.03z 0.101 0.40€ 0.77C -0.27¢ 0 O
Transportation 3.867 -1.75¢ -1.59¢ -1.98§ -0.96¢ -1.344 -1.96C 1 4
Communications -0.94z 0.31f 0.17¢ -0.195 -0.737 -0.58¢ -1.30¢ 0 O
Recreation and Culture 1.86€ -0.14¢ 0.101 -0.354 0.32C 0.41l€ -0374 0 1
Education 1.08: 0.09z 0.17¢ 0.164 -0.82¢ -0.57t -0.68€ 0 O
Restaurants and Hotels 0.574 -0.68¢ -0.42C 0.30¢ -0.061 0.35C 048t 0 O

Note: The last two columns list the total numbérstatistics that rejects the null hypothesis at &6 10% levels of
significance respectively.

Table 1.d. Panel Cointegration Tests (11 transitioountries, excl. Malta, H: No
co-integration)

Pane Grour #. of Rej
Commodity group v-stal rho-sta pp-sta adf-stal rho-sta pp-sta adf-stat 5% 10%
Overall HICP 1.76¢ -0.14z 0.04: -0.571 -0.61C -0.35¢ -1.63C 0 1
Food & Non-alco. Beverages 4315 -3.57C -2.57% -3.331 -2.62: -2.31t -347: 7 7
Alcoholic Beverages 0.44z 0.38z 0.49€¢ 0.499 1.14t 1.14¢ 095¢ 0 O
Clothing and Footwear 2.84¢ -6.587 -4.62C -0.674 -6.58z -4.167 -1.09C 5 5
Housing, Water & Electricity 0.31¢ -0.75C -1.63¢ -2.781 -0.42¢ -1.061 -2.95z 2 3
Furnishings & Household Equip. 3.587 -2.22z -1.837 -2.281 -2.16¢ -1.99¢ -2.55¢ 5 7
Health 0.96: 0.71% 1.15z 0.047 0.897 1.29t -0.067 0 O
Transportation 3.934 -1.80% -1.52¢ -1.897 -0.93¢ -1.287 -1.86t 1 4
Communications -1.29¢ 0.15¢ -0.264 -0.539 -1.027 -1.27t -1.967 0 1
Recreation and Culture 2.021 -0.314 -0.034 -0.69¢ -0.10¢ 0.04z -1.11: 0 1
Education 1.05¢ -0.15€¢ -0.04¢ -0.033 -1.15z -0.80¢ -0.84z 0 O
Restaurants and Hotels 0.37¢ 0.89z 1.20z 0.41¢ 1557 179z 061¢ 0 1

Note: The last two columns list the total numberstdtistics that rejects the null hypothesis at & 10% levels of
significance respectively.



