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Abstract.

Among the 14 Pacific island countries (PICs), whaale members of the inter-
governmental organization known as Pacific Islaf@sum, six countries have
independent currencies five of them, namely Figm®a, Solomon Islands, Tonga
and Vanuatu have fixed exchange rate regimes andixth country namely Papua
New Guinea has a flexible exchange rate regime. dther eight are dollarized
economies, having adopted one of the currencidsusfralia, New Zealand and the
United States. This paper investigates whethemptirehasing parity power theory
holds in regard to five countries under fixed exde rate regimes. Our findings
show that long-run PPP hypothesis hold for all fAI€s.
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I. Introduction

The purchasing power parity (PPP) theory, whichased on law of one price that prices in

two countries of goods of similar quality under thesumptions of absence of or low

transportation costs and absence of trade barstieild be identical when expressed in
terms of the same currency, is an elegant propaositi economics. The PPP theory states
that exchange rates between any two countriesadjillst over time to reflect changes in their

respective price levels (Mishkin 2012). Undoubtediye PPP theory has enchanted empirical
economists over a long time.

However, empirical studies done in respect of higkeloped and developing countries at
different times and for different periods have shawat the PPP theory has little predictive
power in the short run, despite the fact that thgoovides some guidance to movement in
the exchange rates over a period. That is, poliakers are aware that in the long-run if a
given country’s price level has been rising reklivhigher level to that of another country’s
price level, its currency depreciates.

Amongst the 14 Pacific island countries, six ofnthieave independent currencies. While Fiji,
Samoa, Solomon Islands, Tonga and Vanuatu havd &xehange rate regimes, Papua New
Guinea has a floating system since 1994. Accorttiribe IMF official classification reported
in the Annual Report on Exchange Arrangements atwh&hge Restrictions, the currencies
of Fiji, Samoa, Tonga and Vanuatu are pegged tas&di of currencies for past two decades
of more, whereas the exchange rate of Solomondslarhich was pegged to United States
(US) dollar currency is now pegged to a basketwfencies since September 2012 to a
basket of trading partner currencies with US ddiaving the largest proportion.

This paper examines the validity of PPP theory @gard to the exchange rates of five

countries, namely Fiji, Samoa, Solomon Islands, geoand Vanuatu by undertaking an

empirical study over a period of three decadese pédwper is organised along the following

lines. The second section presents a theoretieal of the PPP hypothesis, whereas the third
section outlines the methodology adopted and déssuthe data employed for the analysis.
The fourth section reports the results and thd Beation presents a summary with a set of
conclusions with policy implications.

II.A Brief Review of Theoretical and Empirical Studies

Observing that PPP theory is the cornerstone ofntiemetary models of exchange rate
determination, (Dornbusch 1976, Musa 1982), Ancaetoal (2005) note that deviations from

PPP do occur in the short-run. These are evideimcstiidies notably by Dornbusch (1980)
and Frenkel (1978). However, not all studies faogsin the long run validity of PPP theory
had come out with unanimous results. While for epi@nAbuaf and Jorian (1990) and Meef
and Rogoff (1988), found evidence of PPP theotyoisling in the long run, Cooper (1994)

and Ahking (1997) obtained evidence to the contrary



Anorou et al (2005) note that the turning point in the invediga came about with the
finding that nominal exchange rate has unit roatdjcating that nominal exchange rate
follows a random walk and its impact is not meareréng. Considering changes in nominal
exchange rate are likely to be permanent, the tang®PP theory could be confirmed only if
the existence unit roots are rejected (Adler arfthtan 1983; Manzur and Ariff 1995).

Various authors used different tests. While Maresud Ariff (1995) and Whitt (1992) used
Sims tests, Ahking (1997) used Bayesian unit rgmpr@ach. Huang and Yang (1996)
employed Engle and Granger (1987) two-step appr@atch Johansen (1988) maximum
likelihood procedure as well as Monte-Carlo simolat and obtained different results. Lee
(1999) used a generalised error correction model30Asia pacific countries.

As regards different exchange rate regimes, stunid3erodangt al (1999) found that in the
long run PPP is valid under a floating exchange ragime. In their study of exchange rates
of 11 developing countries, Anorogt al (2005) conducted unit root tests using both
Augmented Dickey Fuller tests and Phillipe-Perreacpdures to determine the order for
integration. Further, the authors adopted a dynaenior correction model (DECM) to
examine the existence of long run PPP becausedafptécial property that DECM relaxes the
restrictions implicit in the traditional unit roopgocedures and treats both nominal exchange
rate and price ratio as endogenous variables.

Ill. Methodology and Data
Modelling: PPP Relationship

The PPP theory proposes that the exchange rats milirelative price levels, as follows:

=By + Bip + Boby (1)

wherer, is the log of the nominal exchange rate (unitslahestic currency per unit of the
US dollar), p. and p; are the logs of domestic and foreign prices, rethpely. Equation (1)
suggests that weak PPP relationship exists if tiseegidence of cointegration among, p,
and p; . If we impose the symmetry conditigh) = -/, on prices, then this restriction shows
a new PPP relationship.

r=58,+8(p - p) )

Since we impose the symmetry condition in Equatinthis equation can only have a single
cointegrating vector. In our further testing, if wepose the proportionality condition on the
relative price coefficient in Equation (2), then wan examine the existence of strong PPP
relationship in PICs. In this study, we investigttte validity of both symmetry and joint
symmetry and proportionality assumptions in PICs.



Panel cointegration tests for testing PPP Hypothesis

Assuming tha{y,, x} are integrated of order one, 1(1) and we condigerfollowing time
series model:
Y, =a+ X+ (3)

Where xis a vector of I(1) variables and the cointegmtiector is(,-3).

Equation (3) can be estimated by applying singleaggn and or system techniques. In this
study, we shall first estimate it by using singtpuation technique developed by Pedroni
(1997, 1999, 2000, 2001). Pedroni’'s panel data éwmonk is derived under the null
hypothesis that there is no cointegration. Basethenframework, Pedrordevelops seven
panel cointegration statistics, namely four staisare based on within-dimension technique
and three are based on between-dimension technAgemording to Pedroni (1997), the
distribution of these statistics is a normal disition given by

— kN,T —U\/N

where K, ; is the panel cointegration statistic amdndv are the moments of the Brownian
function (i.e. expected mean and variance) thatangputed in Pedroni (1999).

Panel fully modified OLS (FMOLYS) estimates

For the purpose of examining the validity of PPPpdthesis, we adopt the panel group mean
Fully Modified OLS following the work by Pedroni (20). The FMOLS procedure is able to
accommodate the heterogeneity problem that is ngrrpeesent in the transitional serial
correlation dynamics and in the long run cointeggatelationships.

We consider the following panel data models:
Y =@+ 5%, +U, (5)

X = Xt 6 (6)



Where

i =12,...,N countries over the period 6f=12,...,M . In addition, z, =(y,,x%,) ~1 1 and
@, =(u,,e,) ~1(0) with covariance matrix of Q, =Q+T, +I, where Q’ is the
contemporaneous covariandgjs the weighted sum of autocovariances wilg=L,L; in
which L, is the lower triangular decomposition @&, . It is assumed thaty=r while

x=[p,p*] of Equation (1). The panel fully modified OLS (FM®O) estimator for
coefficientf is given as

Bon = N‘li[i(&t jj[z[ Xy —T}ij

i=1\ t=1 t=1

where
. T Sl AR PV . . -
Vi = (Y —Y) ———0x%, and y; =T 25+ Qo1 ——| [N221+ Q22 |. The associatedstatistics for
L 22 Loa

the estimator can be estimated as

N AY Al T
t. =N*?>'t. wheret. = (,BFMJ —,BOJ(QMJ D (% - Xi)zj:l/z
t=1

Bem izl Bem,i Bem

After obtaining the estimates, we shall normallze ¢quation with respect yp as we intend
to focus only on a single cointegrating vectort e is unique.

Data

The data employed for the study are quarterly dateering a period of three decades:
1980Q1-2011Q4. The nominal exchange rates are ohdsmestic currency per unit of the
US dollar. The price level data of the five PICe aonsumer price indices, while the foreign
price level is the consumer price index of the W8.data are drawn froninternational
Financial Satistics, an International Monetary Fund publication (IME12).

IV Empirical Results

In general, a necessary condition for PPP hypathtsihold is that the relative price is

stationary; otherwise, deviations or disequilibritnem PPP would be permanent. Hence, we
first employ four types of panel unit root testsnmely proposed by Levin, Lin and Chu

(2002), Im et al. (1997) and Maddala and Wu (199%ese panel unit root tests are more
superior than univariate time series tests (ADF RRdests). The test proposed by Levin, Lin
and Chu (2002), with the assumption of homogerestyss individuals. On the other hand,
the tests proposed by Iet al. (1997) and Maddala and Wu (1999) are well-knowth \&
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good small sample properties and they also allawnfdividual specific effects and dynamic
heterogeneity across groups to examine price difies between countries (Esaka, 2003, p.
234).

As shown in Table 2, we could reject the unit rooli of exchange rate, domestic prigg (
and foreign price g*) at first difference. This non-stationarity of é&emge rates is not
surprising because a time trend would not be ctergiwith long-term PPP (Papell, 1997).
Hence, it is suggested that the exchange rate, starand foreign prices are (1) stochastic
processes for the whole panel of PICs. As the exgihaate is stationary at I(1), this indicates
that exchange rate exhibits a high degree of pgergis and does not support the mean
reversion hypothesis. This finding is in line widw studies such as Papell (1997), O'Connell
(1998), Cerrato and Sarantis (2002) and Coaklegl, ¢2005).

On the basis of the panel unit root results, wecged to examine the validity of PPP
hypothesis in these five PICs by using Pedroni@{) cointegration tests. The results are
shown in Table 3. The null hypothesis of no coiragign is rejected by four within-
dimension panel cointegration statistics and bgdhvetween-dimension panel cointegration
statistics provided by Pedroni (1999). Hence, wectale that both exchange rate, domestic
and foreign prices are cointegrated. The validity’BP hypothesis is further confirmed by
the Johansen Fisher panel cointegration test,asrsim Table 4.

The long run estimates for each of the five PIG$fan the panel of PICs, based on Pedroni’'s
FMOLS estimator, are shown in Table 5. For all fRECs, it is found that the intercept
appears to be positive and significant at 5% sicmifce level. Looking at the domestic
prices, the coefficients are significant in all obies with an expected positive sign. In
contrast, the coefficients on the foreign price aegative as expected and they also
significant in all countries at least at 5% sigrafice level. Therefore, the findings from both
the Pedroni and Johansen Fisher panel cointegregste supports the presence of a long-run
relationship among the exchange rate, domesticfaredgn prices for five Pacific Island
Countries (PICs).

Since the results of both Pedroni and JohansereiFishinel cointegration tests favour the
weak PPP hypothesis, which are in contrast withfithdings for the PPP reported by few
panel unit root tests of the exchange rate. Thezefwe suspect these contrasting findings
might be due to joint symmetry and proportionahiggtrictions imposed on panel unit root
tests of the exchange rate (Frankel and Rose 198&)xamine the robustness and validity of
results, we use the Johansen multivariate cointiegrgest to individual PICs.

The trace and maximum eigenvalue test statistieseahibited in Table 6. The intercept is
included in the estimation to avoid the measurenegrars as in Equation (1). The test
statistics significantly reject the null hypothesfsno cointegration among the exchange rate,
domestic and foreign prices in all PICs. Theseltesupport the long-run PPP hypothesis for
the individual PICs. We apply the likelihood ratiest (Johansen, 1995) to examine the
validity of the joint symmetry and proportionalitgstriction, namelys, =1n B, =-1. This
indicates that one of the cointegrating vectord js-1, 1). The results are reported in Table 7
(first two colums).



We reject the joint symmetry and proportionalitgtrections for all PICs. The finding on the
rejection of these conditions suggests that tha ymmetry and proportionality restriction
may be too restrictive. Our finding is consisterithwsome studies applying time series
cointegration tests such as Cheung and Lai (1993).

We also examined the validity of the symmetry ctiodi B, =—/,. The results are reported
in Table 7 (last two columns). We are able to rejlee null hypothesis which is the existence
of joint symmetry and proportionality restrictiofsr PPP Fiji, Samoa, Solomon Islands
Tonga and Vanuatu. Although our results suggestdbaestic and foreign prices are crucial
determinants of the exchange rate in the longmualliPICs, the estimates do not necessarily
comply with the restrictive conditions (joint symine and proportionality restrictions)
imposed by the strong PPP theory in regard to $gimoa, Solomon Islands and Tonga and
Vanuatu. In conclusion, our evidence tends to suppaly the weak form of the long-run
PPP relationship in PICs.

V Summary and Conclusions

This study examines the validity of PPP theoryeigard to the exchange rates of five Pacific
Island countries, namely Fiji, Samoa, Solomon ld$armTonga and Vanuatu for the period of
1980Q1-2011Q4. We find support for PPP hypothesialli these PICs by using different
econometric techniques such as panel unit roos,td3ndroni’s and Johansen’s panel
cointegration tests. Using Johansen’s likelihodbrists, it is found that the joint symmetry
and proportionality restrictions are significantljected in all the countries. Although our
findings provide only weak evidence concerning PBR, governments will do well to
stabilize domestic prices by monitoring high infiat rates and enhancing export
competitiveness.
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Table 1: Pacific Island Countries: Nominal ExchangeRates and Inflation

Year Nominal Exchange Rates Annual change in price level in percent
F$/USD | Tala/uUS$| Sol $/USD Ton$/USD | Vat/US$ Fiji Samoa Sol Is Tonga Vanutau
1981-
1990(Ave)| 1.25306 1.89 1.64 1.23 104.21 7.3 14.7 16.9 12.7 26 7
1991-2000
(Ave) 1.6328 2.67 3.76 1.4 119.7 3.2 4.1 13.76 3.5 2.62
2001-2005
(Ave) 1.96 3.06 6.91 2.08 125.55 2.1 5.6 7.6 9.62 1.56
2006 1.73 2.78 7.61 2.03 110.64 2.5 3.7 11.22 6.44 2.04
2007 1.61 2.62 7.65 1.97 102.44 4.8 5.6 7.7 5.89 3.96
2008 1.59 2.64 7.75 1.94 101.33 7.7 11.5 17.3 10.4 4.83
2009 1.96 2.73 8.06 2.03 106.74 3.7 6.2 7.1 1.4 4.25
2010 1.92 2.4¢ 8.0¢ 1.91 96.91 5.5 1.1 1 3.54 2.8
2011 1.7¢ 2.32 7.64 1.7¢ 92.61 - - - - -

Source: IMF (2012).
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Table 2A: Panel unit root tests

Panel Unit Nominal Exchange Domestic Price,p Foreign Price,p’
root tests Rates
Level 1 Level 1 Level 1
Difference Difference Difference
Null: Unit root (assumes common unit root process)
Levin, Lin -0.03¢ -20.113*** -0.71: -7.625%** 2.58¢ -6.936**
& Chu t* [0.4845] [0.0000] [0.2377] | [0.0000] [0.9951] [0.0000]
Null: Unit root (assumes individual unit root process)
Im, 1.432 -18.542*** 0.736 -4.327*** 1.545 -9.736***
Pesaran [0.9241] [0.0000] [0.7693] | [0.0000] [0.9389] [0.0000]
and Shin
W-stat
ADF - 6.00z 260.159** | 12.847 | 45.206*** 2.17¢ 113.062**
Fisher Chi-| [0.815] [0.0000] [0.2323] | [0.0000] [0.9948] [0.0000]
square
PP- Fisher 3.20: 259.932*** 7.62¢ 33.826*** 2.10: 133.754**
Chi-square| [0.9762] [0.0000] [0.8169] | [0.0002] [0.9964] [0.0000]
Notes:

Under the null hypothesis, the IPS test statistiadymptotically distributed as a standard nornstlibution.
The (common) lag length is chosen on the basibefC. The numbers in parentheses denote lagHesnyd
those in brackets are P-values. The P-values diraatsd from the one-tail test of the standardinedmal

distribution.

Under the null hypothesis, the probabilities foshér tests are computed using an asymptotic Clairsqu
distribution. The lag length is chosen on the bafishe AIC and is set equal to the value choserthay
individual ADF regressions. Hence, we cannot preslee common lag length, because the lag lengtlesvar
country by country (regression by regression).

*** Significant at the 1 percent level.

Table 3: Pedroni residual cointegration test result

Test Statistics |

Panel cointegration statistics (within-dimensior)

Panelp-statistic 2.0020** [0.0226]
Panel PP typg-statistic -3.2718*** [0.0005]
Panel PP typt-statistic -3.943%** [ 0.000(]

Panel ADF typd-statistic

-4.1937*** [0.0000]

Group mean panel cointegration statistics (betweedimension)’

Group PP type-statistic -1.5659* [0.0587]

Group PP typé-statistic -2.9992*** [0.0014]

Group ADF typé-statistic -3.3239*** [0.0004]
Notes:

The number of lag truncations used in the calooatf the seven Pedroni statistics is 3. The
numbers in brackets are P-values.

& The within-dimension tests take into account comntone factors and allow for
heterogeneity across countries.

® The between-dimension tests are the group meamtegpation tests, which allow for
heterogeneity of parameters across countries.

* ** and *** Significant at the 10, 5 and 1 perdeevels, respectively.
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Table 4: Johansen Fisher panel cointegration tesesults (Lag 2)

Hypothesized Unrestricted Cointegration Rank Test
No. of CE(s) Fisher Statistics
Trace Test Probability? Maximum Probability @
Eigenvalue
Test
r=0 23.57*** 0.0088 21.35** 0.0188
r=1 13.1¢ 0.130: 11.2¢ 0.335!
r=2 5.2¢ 0.789¢ 5.2¢ 0.789¢
Notes:

@Probabilities are computed using asymptotic Chiasgulistribution.
** and *** Significant at the 5 and 1 percent lesetespectively.

Table 5: Pendroni’s fully modified OLS estimates

Intercept (,80) Domestic Price,| Foreign Price,p’
p (:31) (:32)
Fiji 2.0104** 1.2253*** -1.0949%**
(2.2511) (2.8919) (-14.855)
Samoa 3.0057*** 1.3710%** -2.1804***
(2.8428) (3.4724) (-5.0629)
Solomon Islands | 2.4291*** 0.8390*** -2.1051**
(5.3163) (5.3561) (-1.9768)
Tonga 4.1544*** 1.1574*** -0.9456***
(3.9434) (3.6051) (-3.7447)
Vanuatu 6.0711*** 1.3711* -0.9162***
(3.5947) (1.9744) (-6.0812)

Notes: The number of lag truncations used in tHeutation of the seven Pedroni statistics is 4. Mars in
parentheses below regression coefficients areuegal** and *** Significant at the 5 and 1 percdavels,
respectively.
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Table 6: Johansen multivariate cointegration test

Country Trace Statistic Maximum Rank,
Eigenvalue Statistic | r;
Fiji
r=0 53.762%** 32.198*** 1
r=1 21.56: 14.13(
r=2 7.433 7.433
Samoa
r=0 39.0618*** 26.9289*** 1
r=1 12.1328 11.5666
r=2 0.566: 0.566:
Solomon Islands
r=0 34.7379** 21.4444%* 1
r=1 13.2935 10.4526
r=2 2.8409 2.8409
Tonga
r=0 46.5335*** 36.4347*** 1
r=1 10.098t 7.443:
r=2 2.655¢ 2.655¢
Vanuatu
r=0 32.8028** 22.7941** 1
r=1 10.0087 7.2056
r=2 2.8030 2.8030
Note:

The critical values for the trace test at the 9%§aificance level are 29.68 (r=0); 15.41 (r=1);8.7

(r=2). 35.65 (r=0); 20.04 (r=1); 6.65 (r=2) at 99%.

The critical values for the maximum eigenvalue ggghe 95% significance level are 20.97 (r=0);
14.07 (r=1); 3.76 (r=2). 25.52 (r=0); 18.63 (r=8)65 (r=2) at 99%.
** and *** Significant at the 5 and 1 percent lesetespectively.

Table 7: Johansen multivariate cointegration testL R-test

Country Joint Symmetry and | Joint Symmetry
Proportionality Restriction (p1=-
Restriction B2)
(B1=1Nnp2=-1)
Fiji 8.341*** [0.0005 9.112*** [0.0035]
Samoa 24.0094*** [0.0001]| 4.0242** [0.0448
Solomon Islands 13.0511***[0.0014] 6.4405** [0.0m]1
Tonga 10.378*** [0.0055] 3.8557** [0.0495]
Vanuatu 5.9823 *[0.0502] 0.0562 [0.8125]

Notes: Numbers in brackets are p-values. *, ** &fdSignificant at the 10, 5 and 1 percent levels,

respectively.
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