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I. Introduction

Purchasing Power Parity(PPP) is the simple empirical doctrine that national price lev-
els, expressed in a common currency unit, should be equal. The underlying mechanism
of this proposition is the international goods market arbitrage. This goods market arbi-
trage enforces broad parity in prices across a sufficient range of individual goods. If we
interpret PPP relationship as a real exchange rate{expressed in log terms), the move-
ment of the real exchange rate should be stationary for PPP to hold.
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The standard money neutrality proposition is that any variety of monetary shocks
should not affect the relative price(real exchange rate) in the long run. Given short—
run sticky prices, monetary or financial shocks should affect the movement of the real
exchange rate in the short run if exchange rate behaves like the asset prices( Dornbush,
1976). Only real shocks such as product'ivity shocks, government spending and etc. could
affect the movement of the real exchange rate both in the short and the long run.

Most of the empirical studies have shown that real exchange rate(nominal exchange
rates adjusted for differences in national price levels) tends toward PPP in the very
long run: the speed of convergence to PPP is very slow; the short—term deviations
from PPP are very large and volatile. How can we reconcile the enormous short—term
volatile deviations from PPP with the extremely slow convergence to PPP. This is the
Purchasing Power Panty puzzle termed by Rogoff(1996).

In this paper, we have examined the multi—country version of relative PPP in the pa-
cific rim nations. These nations include United States. Japan, Korea, Indonesia, India,
and Philippines. Note that Japan and Korea represent rapidly growing nations with
strong trading ties to the United States. In our time span(1974~1997) of data set, pro-
ductivity shocks might be dominant in the two countries. OQur conjecture from Balassa—
Samuelson Hypothesis' is that there is a structural deviations from PPP when investi-
gating the behavior of the real exchange rate( United States vs. Korea, United States vs.
Japan).

In section 1, we have fitted the multi—country version of PPP into the Generalized
Method of Moment(GMM) Estimation framework. We also discussed the basic notions of

1) The underlying mechanism of Balassa—Samuelson hypothesis is that the productivity in-
crease in the traded sector may increase the wage level in that sector provided the price of
tradable goods was equalized across countries. Given free mobility of labours between trada-
ble and nontradable sectors, the price of nontradable goods should increase. This implies
that if some country shows very rapid growth in the tradable sectors, that county’s overall
price level(including tradable and nontradable goods) should increase rapidly relative to his
trading partners.
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standard GMM estimation technique. One aim of the panel projection of relative PPP is
to increase the power of the test for PPP. The empirical results was reported in section
2. As we conjecture from Balassa—Samuelson hypothesis, The relative PPP has failed in
the Pacific Rim nations.

. GMM Estimation of Relative PPP

The notion of absolute PPP can be written as follows:
e(t) = p(t) — p*(t); (1)

where e(t) is the log exchange rate (domestic currency price of the foreign currency),
p(t) is the log of the domestic currency price level, and p*(t) is the log foreign curren-
cy price level

A traditional econometric model of PPP takes the following form:

e(t) = a + B(p(t) — p*(t)) + &(t) (2)

where &(t) is the stochastic disturbance term.

Absolute PPP imposes the joint restrictions ¢ and S=1; the relative PPP does not
restrict the parameters a and 8. However, if &(t) is not stationary, the standard infer-
ence procedures may not be valid. Note that e(t), p(t) and p*(t) are jointly determined
endogenous variables. There is no obvious candidate for the left hand side variable. Fur-
thermore, these variables are not stationary. This implies that classical OLS estimation is
not appropriate. One way to circumvent these problems is use Unit root Co—integration
tests( e.g. Corbae and Ouliaris(1988), and Enders(1988)).

Instead of using Unit root and Co—integration tests for PPP, we propose here GMM
estimation technique to test relative PPP. The relative version of PPP may be written

as follows:



258 FAFM AT M2A 2000-8

aet) = ap(t) — Ap*(t) (3)

where only changes in relative price levels are linked to the change in the exchange
rate. The econometric model of above relative PPP may be written as follows:

ne(t) = a + Blap(t) — ap*(t)) + &(t) (4)

where here again &(t) is the indeterministic error term.

If relative PPP holds, 8 should be equal to 1. Our aim is not to estimate the above
single equation. Instead, we attempted to form a multi—country version of relative PPP.
The panel projection of PPP might increase the power of the test for PPP.2 In our em-
pinical study, we have collected the data set for United States’s major trading partners
in the pacific rim ( Japan, Korea, India, Indonesia, Philippines). Of course, United States
is the bench mark country.

Consider the following econometric model of relative PPP:

Aei(t) — a —B8(Aap(t) —Api(t)) = ei(t) (5)

where subscript i represents each of 5 countries of Japan, Korea, India, Indonesia, and
Philippine; €i(t) is the disturbance term which represents the deviations from relative
PPP.

If relative PPP holds, 8 should be equal to 1. Here, a could be any constant number
because the relative PPP does not restrict it. Given the true parameters ¢ and 8, the
mathematical expectation of the deviations of relative PPP should be zero. With United
States being the bench mark country, there are 5—country relative PPP relations which
hold simultaneously. With this empirical proposition, we fit this econometric problem into
the standard GMM estimation framework. Along this line of GMM framework, we de-

2) Several recent papers have employed panel data to investigate PPP: for example, Frankel
and Rose(1996), Engel, Henderickson, and Rogers(1997). In PPP literature, there are two
ways in enhancing the power of the test for PPP. One way is to use the longer time series
data for the real exchange rate if it shows slow convergence to PPP, the other way is to
use the panel data of multi—country PPP.
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fine the moment function ¥{Ae, Ap, Ap*, a, B) as in (6).

'—Ae(t)mun - a — B(Ap(t) - p‘)apan(t)) T
Aekon‘a( t) - a — B( Ap( t) - p. korva( t) )
WZ 0) =| Demomsdt) — @ — B(APE) = P*nionesel 1)) (6)

Dewalt) — @ — BlADP(t) — phuwslt))
_Aeph-hwnos(t) - a — B(Ap(t) - p‘phihwm‘s(t)) -

where Z indicates the vector of Ae, Ap, and Ap*; @ indicates a and .

With the true parameter 8, the mathematical expectation of ¥ should be equal to 0.
To estimate 8, we follow the standard GMM estimation technique( Hansen(1984),
Chamberain( 1987 ), Newey and Mcfadden(1994). They estimate # as the solution to:

mine Qu.(8) (7)
where Qu(8) = (ZW(z,6))*W"*(Z¥(,.,0)), for some positive semidefinite matrix W.

Under standard regularity conditions, the minimand of Q. is consistent for #,. To ob-
tain efficient estimator, we require that W, the inverse of the weight matrix, in the
limit, equals 4= BE(¥(Z,0,)¥( Z,0,) ). We follow Hansen(1984) s two step procedure in
implementing this estimator. First, we minimize Q.(#) for some arbitrary positive defi-
nite matrix. One option is the identity matrix. Let 6. be the estimate from this proce-
dure. The inverse of the optimal weight matrix is then estimated as 4.=(1/N)2¥(z,6.)
P zife) . Finally, an efficient estimator €. is obtained by minimizing Q4.

Given the standard assumptions in GMM estimation, the asymptotic normality of
GMM estimator holds as follows:

N8 mm — 6o) converges in distribution to N(0, (" 47'T")) (8)

where 4 = E[¥(Z,6,)0(Z0,) ], and '=E[d¥(Z,8,)/30" ].
To test the overidentifying restrictions, we use the additional results in GMM estima-
tion:
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N*Q.(f,mn) converges in distribution to x*( M—K) (9)

1. Empirical Results

Using monthly data from the International Monetary Fund data tapes, we obtained
whole sale prices and exchange rates data for 5 of United States’s major trading part-
ners in the pacific rim( Japan, India, Indonesia, Philippines, and Korea) over the 1974 to
1997 period.

In our empirical implementation, we have modified the moment function as follows:

- Deua(t) — @ — B(AP(L) — AP*uult) =
Ateelt) — @ — BlAP(L) — AP welt)
Al ) — @ — BADPL) = AP*woncsal t)
Newlt) — @ — B(ADL) — AP*aalt)

WZO) = | Dlmipdt) — @ — BAPL) — AD* smippinesl 1) (10)
Zindoresal t) — mean( Zngonesial 1))
Zisolt) — mean( Zault))
Zowwpned 1) — mean( Zonipmnes t))
— Zioea t) — mean(Ziol t)) -

where Z(t) = Ae, — (Ap — Ap°)) . € = japanese currency price of foreign curren-
cy i, p = the japanese price level, and p*, = foreign country i's price level. ; mean(Z
(t)) is the sample mean of Z(t)

The rationale for including (Z(t) — mean(Z(t)) in the moment function is that the
expected deviations from relative Purchasing Power Parity(Japan vs. Country i) should
be zero. Thus, we considered the intra— planetary relative PPP(Japan vs. Asian coun-

tries) in our moment functions.
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Using OLS estimates as initial consistent estimates to estimate the optimal weight ma-

trix, the optimal GMM estimates are shown in table 1:

Table 1: GMM estimates

e(a,p) SE. t— stastistic
—0.1297 0.0713 —1.8182
1.0485 0.0109 96.3575

Above t—statistics for (a,8) states that @ is zero, and 8 is not zero. Our primary
concern is to test the null hypothesis of 8 being equal 1. The test t—statistic for this is
4.4495, which implies that the null hypothesis of that is rejected. The relative version of
PPP does not hold in the Pacific Rim.

To test the overidentifying restricions( the dimension of moment functions greater than
the dimension of parameter space), we calculated N* Q.(8emn) which converges to x*(1
—k). Here 1 is the dimension of the moment function ¥(Z,0). The estimated statistic
for this is 152.5134 which is greater than x¥(7)=14.57 at 5% significance level. Thus,
we rejected the null hypothesis of overidentifying restrictions.

. Condusion

We have explored the multi—country PPP in the Pacific Rim of United States by
using the Generalized Method of Moment estimation technique. The empirical result was
that the relative PPP has failed in the Pacific Rim. This is corresponding to previous
empirical studies on multi country PPP. To enhance the power of the test for PPP, we
hope in the future to expand the panel to a large number of countries.
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