A Sutvey of Recent Empirical Tests of the
Purchasing Power Parity Hypothesis *

3 Introduction

The Putchasing Power Parity (PPP) hypothesis postulates that
he equilibrium exchange rate between any pair of currencies is equal
o the ratio between domestic and foreign prices (absolute version) or
hat the equilibrium changes in exchange rates match inflation
differentials (relative version). Many tests of these different versions
of PPP have been reported in the literature, especially since the
iroduction of flexible exchange rates in 1973 and the renewal of
terest in the validity of PPP.

~ The aim of this paper is to review the empirical literature on PPP
in the period of floating exchange rates, 1973-1990,' with special
ntion to the studies addressing the issue of the long run validity of
hypothesis. The plan of the paper is as follows: Section 1 describes
different versions of PPP. Section 2 outlines several theoretical
sons put forward to explain (temporaty and/or petmanent) deviations
m PPP, Section 3 analyses some empirical problems common to the
erent studies. Section 4 surveys the results of a number of recent
mpirical studies of PPP in terms of both methodology and most
portant findings. The emphasis of this section is on the econometric
que used by different authors, and this leads us to separate short
alyses from long run analyses (with some arbitrariness). Finally,
ction 5 provides some concluding rematks.

financial suppott of MURST 60% is gratefully acknowledged. Thanks ate due
nonymous referee for comments and suggestions.

We concentrate on the empirical evidence for the recent period of floating, 1973-90.
for the 1920s scems to support the view that PPP then held (¢f. FrenkeL,
. 1983; TavLor and McManon, 1988 and ExpEgs, 1989), A comprehensive
e empirical validity of PPP in the 1920s is to be found in OFFICER (1982).
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1. Statemesnt of the Alternative Versions of the Purchasing Power

Parity Hypothesis

The strong of absolute version of PPP states that the equilibrium

exchange rate between any two currencies (€) eqquals the ratio betweent
domestic and foreign prices (denoted by p and p* respectively)
e==p/p* (1)
This version relies on the law of one price (LOP), according to
which, abstracting from trapsportation cOStS, obstacles to trade and
information COSts, the price of a given good (i), quoted in the same
currency, will be the same in different locations:
p=¢P: (2)
Tquation (2) expresses the arbitrage condition. Departares from
the arbitrage condition imply that there are profit oppottunities. Ina
world of many commodities, however, the arbitrage condition alone
does not ensure that PPP holds. A sufficient condition for the
absolute version of PPP to prevail when the LOP holds for individual
goods, is that the weight of each good in the aggregate price index is

the same. According to absolute PPP, the real exchange rate,

q=(ep*/p), st always equal 1.
The weak vetsion of PPP restates the theory allowing for

obstacles to trade (such as tariffs and pon-tariff harriers), transport

costs, information cOsts,
sumption that they are constant Ovel time:

e=k(p/ p*).
whete k is a constant factor. This relation holds
change, so that if the factots which cause abso

constant over time, relative
does not.* According to relative PPP, the real exchange rate is @ con:

stant.
I

2 Let us considet 2 domestic price index p=f (py; By p,) and a foreign price inde
pr=g (0, PO I Let p=5%,, and p*=Xw* P’y It pep™s then p*=(Z¥" p)
The PPP hypothess reqquires that PR Wb, ot Tiw* -
is to hold for all possible sets of pgs, then, given that ps arc &
that w,*=w, for alt i, If w, is different from w,", unless {ndividual prices happen to:
certaln values such that X fw} —~ w)p— O the domestic and foreign aggregate P

indices will diverge.

» 1y must be noted, however, that relative
the time period over which price levels and the exchange &

PPP can be defined only with tespécé
ate change, and that the cho

and market impetfections, ander the s

3).
exactly in the rates of
late PPP to fail are

PPP might hold even when absolute PPE.
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To state PPP i
cocallod ex e I]’? 1;111) teTrlf'lS of e.Xpected prices gives tise to the
. This version postulates that the expected

change in the exchan
: - ge rate fu .
dlfferentla]_s:4 Hy matCheS the eXPECted Inﬂation

Et‘l (ét) = Et—l (f’t_ f)*t) (
4)

E . (.} stand
e s for the mathematical i
s al expectat f : .
arenth . pectation of the
% » e; ::Zj:, Cor}dltlo?aijl on the information available at th}fiblte 11n
- version of PPP relies on . =1L
G . the effici _
according to whi : ent market hypothes
i t—lgis ref‘IVhICE,.smce all the relevant information av};lijlablzsmé
om PPP shosfctieb . th-e current exchange rate at time t deviatioz
. e serially uncorrelated (cf. Roll, 1979) s

:$ources of Departures from PPP; an Analytical Perspective

Depar .
b wory o et i, hse deparaes v
ot i o , these departures if-
=nt ;&mgggiornsffg; tII}qc%:ls based on the assumption tllii:ePtgg
ify deviations fron? rIS’PliveLbee'n Suggested by different authors
ers and different defin.itisi:mogf a}il;iizeprioﬂ?ms such as trade
i ndices i i
--mzzi{ se(};sz;uzs f;‘:OI;l PPP have been explained bylilefi;ﬁfl;eilot
o dttiorent 51; ec; ductlfvl‘g shocks, 'natural resource discovery
ares from frec Coms of adjustment in goods and asset markets
L ot have beelr)lemi?in, a.nd _product differentiation. ’
won coutlibriam val used to justify persistent departures from
. values, since they systematically influence the

year is critical. If 2 b i

A . ase period for which P

aterpretation s whic PP does not hold i

e fractiso liln?; ?ﬁse. Bf[m:e specifically, to find that a chc:tri;ec?t? Sfllll,

_ ! e relative price c¢h i g

constitute Tti i ange In two ¢ .

Y th};o:;t:};e evidence of a dynamic movement tovcr’:rrétsnf’ngoulj

vid rongh be lntoros :tne%e rate 'Igovements offset completely changes in pilin
i ; ted as evidence in suppo {mi o

t}ﬁ t?rmmal D alko important pport of PPP. For similar reasons
sely, two versi '

oy ezluationer(si()mi; c‘)cfl exlante PPP I'{ave been proposed in the literatw

i et rea] . ¢ less restrictive version. In its strong fi Erx‘ia'

o exchange rate changes are strictly zero g formy B




84 BNL Quarterly Review
and non traded goods within a countty, and

relative price of traded
¢ price levels across countries and over time

hence international relativ

(¢f. Begs, 1989).

Price stickiness, explained in turn by the presence of long term
labour contracts combined with oligopolistic pricing in goods markets
(Dunn, 1970; Dotnbusch, 1987b), has instead been used to justify
departures from PPP which are lkely to be tempotary {even though
they can be permanent}. Exchange rates are determined in asset
markets, which clear {aster than commodity markets and react quickly
to “news”; prices, on the other hand, are determined in goods
markets, and tend to adjust more slowly to the same “news” (cf.
Dornbusch, 19874, 1987b; Daniel, 1986Db). Hence, “news” which

causes an instantaneous adjustment of the exchange rates but not of

prices could lead to temporary deviations from PPP. Over time, if or
when commodity prices adjust, the deviations should diminish.

However, to the extent that the supply and demand shocks are real,

the discrepancy between adjustment of prices and exchange rates

need not vanish (i.e. departures from PPP could be permanent).
partures from PPP recently

Another possible explanation of de
put forward in the literature is based on the presence of uncertainty

and sunk costs. These induce firms not to react p

rate changes, but cather to assume a “wait ap

Riasco, 1986; Krugman, 1989; Giovannetti,
of arbitrage is likely to induce hysteresis (i.e. sit
temporaty shocks have effects that do not go away

no longer exist). 1t can a

debt may induce hysteresis,

interest cost of the debt; hence, a transitory phase 0
require a permanent real exchange rate
the eventual long-run €

external balance (cf. Begs
hysteresis, the long run equilibrium values of exch

prices depend on the initial conditions and on the
follow in the short run (see Baldwin, 1988; Begg, 1989). Hence

likely that PPP does not hold.

romptly to exchange.
d see” attitude (cf..
1989). The resuldng lack
aations in which:
when the shocks

lso be noted that accurnulation of net foreign

since a debtor country has to service the
£ trade deficit may

depreciation to ensure that
quilibtium has an adequate trade surplus fo

1989). In a situation where there: I
ange rates an

path that _th__e_
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3. Empirical Problems

The empiri :
a few comﬁlz)lx?cal S’i?fdles of the PPP hypothesis are likely to present
hon-stationaity Pfr;) ems. These range from spurious regression to
L. , from autoregression in th i
arisin fl' . . € reSlduals to fobl m
i tghe OCI}IllO(ihfferefncmg the data. In addition to these issuef thefe iz
nalysis, the C}T o %16 approptiate price index to be usec,:l in the
e th:a ¢ ‘1:3 1cm:e etween a multilateral and a bilateral approach
- exchange I;aSes e\7n(/1’ Oi Slllrr(liultaneous determination of prices and
. We shall discuss be L .
volved. low some of the major issues in-

1 Choice of the Price Index

The controvers i
_ y over the choice of the price i is li
. 1 \ _ : ptice index is link i
hzcl)jztlcal considerations and with the debate about thse }.:Erf;is‘flllth
uld i:::iq (Soerc;lcg;eq pu;chasilng power disparities. On one hanfit
asise the role of commodit i in
: : y arbitrage t
-'ﬂolrjfpl 9%eéat10nsh1p (cf. 'Isard, 1977; Kravis and I%ipseoy exlp‘i‘l?;
flo t(; o _ziargue that an mf.lex of traded goods has to be us’ed anci
<In 0 ¢O ;1;15 tz;ttha% }fhﬂ ielatlve price of tradables and non trad;bles
T2 . e choice here is between ex 6 i
. I3 [3 a2 rt r
_1@::123p§;;e§rznd1'ces. In practice, wholesale pricis arep ;Eeefserﬁ(cil
prices are generally measured i indi
e T e ed as unit value indices
position of exports ch s (id
npletely leave out the pri i . changes; (i) they
_ prices of import-competi
On the other hand, a ot el g Booce
, authors who explain the PPP i i
ring to different pricin isms i ; letonship o
i g mechanisms in goods and
ate: that the proper index Boods and st mares
ate tk should cover the broad
ities (cf. Frenkel, 1981a; Daniel pigreabiy
d , ; 1986a; Isard, 197
¢ ‘of traded goods in a deri ion ’ e
. rivation of PPP amount i
an a tautology (i.e. the pri e o
tology (i.e. price of a bundle of domestic i
= zs;ri rlfc:ltclentlcaI}I bundle o.f foreign goods when conver%gg ci{ritls
on careet C):i). : owever, if a price index which includes both
o PrI?Pe goods_ is used, this can impart a bias into the
- Ot ,1s9temm1ng from cross-country differences in
O , 7(? ar‘ld 1982). The choice is, in this case
e o umet price index (CPI) and the GDP deflator Thé
a partial rather than a comprehensive measu're of
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price level change” (Kravis and Lipsey, 1978, p- 200), while the GDP
deflator “has the strongest claim to represent a general measure of a
country’s ptice level, It is based on 2 conceptual framewotk that
agsigns an appropriate weight to each good, whatever the classifi-
cation chosen” (Kravis and Lipsey, 1978, pp- 199-200). Hence, when
they are available, “the preference is tmost often given to

deflators that have a clear methodological definition” (Dotnbusch,

1987b, p. 1079)7

3 2 Bilateral Versus Mulsilateral Approach

The choice between bilateral and multilateral models of
exchange rates and prices in cconomettic tests of PPP can affect the
cesults. The bilateral model ignores the large cotrelation that may
exist between exchange rate movements and may therefore imply
imprecise egtimates. According to Hakkio (1984), a contemporaneous
correlation of error terms in regressions of several cutrencies against

some “base” country (e.g. UUSA) may exist bec

cycle effects arising
country element. Halkio’s insight is that more precise estimates of
slope coefficients can be obtained by exploiting the information about
the cross-equations

anrelated regression

squares (OLS) equation by equation.

The problem of bilateral bias has also been dealt with by using

an “effective exchange rate” — a weighted average of bilatera

exchange rates,
trade of the country considered with respect to each region — an

¢affective” foreign price levels for each country, %€ weighted pric

indices (cf. Officer, 1980). The rationale underltying the use of a

effective exchange rate is that PPP is more likely to hold betwee

major trading partners than between isolated countries.®

5 RusH and HUSTED (1985) object to the wse O
“GDP deflators cover only prices of currently produced goods and services, W
consumer price indices contain prices of second hand goods as well ds currently prodirc

gument in favour of the use of GDP deflators is not entirely one-side

items. Thus the a5,

since CPI contains 2 class of goods omitted from the deflators” (p. 139). OFFICER (L
also argues in favour of CP1, given that the GDP deflator is a current weighted: in¢
rather than a base weighted index and will therefore not reflect average pric

changes.
% A new approach, based on Divisia index numbets has been recently developed
Mawzur (1990). This ulti-country approach allows one to account for the effects

ause of world business -
from world shocks and because of the hase-

residuals correlation, Z.e. by using the seemingly.

(SURE) method rather than ordinary least

where the weights are represented by the share of

£ GDP deflators; they arguﬁ.t.h.a:
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In practice, the arbitrariness i

: X ess in the choice of trade weigh

theﬁ:;;e tzxcilan%i ra;ei and 1difﬁ(:ulties of estimation haveelegdt;lf)c;i
se the bilateral approach. i

oy At Jorion (19901;)3'13 oach, Exceptions are Schotman

3.3 Nown-stationarity of the Series

An i
bouid b:s;;ntl'lptlon of t}}e standar.d regression analysis is that series
o e eL ionary. Statlc?nary series show mean reverting behaviour
ﬁ.ni.te Vari&; I;cc ee aex&aecif:d- time between two crosses is finite), have a
nd a finite memoty, in the ,
fini ' , sense that the effect of
Grarllcg ;:dfg8gnf 1:hellrf futulie evolution will eventually die out (c)?
X ot a formal and complete definiti '
: . X tion). If f
series used in empirical analyses i < and. oy ol e
yses is stochastic and i
e : . non-stationaty, test
987d) ullj)roi?ethe zlassmal assumptions are inappropriate (cf. Pi,ﬂlipss
Sub'ep:ted t s an exc‘hange rates seem to be non-stationary Wher;
st c]ﬁes h’cil zppropmate stationarity tests. Hence, the en;pirical
which do not study the time seri st
. . ries characteristics of
ates and prices may i i PR
present inconsistent estimat: i
. : es of the relati

_Et;vlvoe;n;tﬂ;_ese two varlal?les. Studies which have solved the problf-?;
o ia ionarity by using first differences may also present draw-
edur, S r(lce 'gansformatlon such as differencing may bias test pro
es (¢f. Fuller, 1976; Phillips, 1987) and regressions in 1f)itst

differen i i
ifferences have little power against the alternative of a stable near

om w i

i aflécrrggiile (Du;key and Fuller, 1979). The non-stationarity

oy COimegmtionTgraiilzlon as an appropiiate framewortk to test for
i allows one to exploit the non-stationarity of

e e prices in order to make inferences about the lon

5 pfovi:izss ;}upiz\;iaftu;r; ﬁ;)m ]?]:]PP. Stationatity of these deVE

/ or the hypothesis in the lo i
me time for short run departures, The conselaizigé:l i?t;?gtzt

shocks whi i i i

e ezrc hlcgbrsn;i}r:t isgftﬂ;catr{leously lilt a number of currencies and provide a test

; of the sample period {n i

Jor \ ot only for th
L ¢ ha {315) Manzur’s study shows that PPP does not Ifold i }t: e e e
o ho i Apewgiolebiy n the short run, while
is methodology (¢f. ENGLE a

_ y (cf. nd GRANGER
\Sa_n}a;bles are said to be cointegrated if: » 1987) states that two sequences of
) l;hey are nfon stationary in levels;

ey are of the same order of integtation, i
_ ¢ tati .e. i
_bf};l: y e o jame ol stationary;g on, i.e. they need to be differenced the
.. ere exisis a linear combination of the level which is stationary
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gration of exchange rates and ptices go beyond the issue of mean
ur of real exchange rates. When the variables in

reverting behavio
levels are cointegrated, in fact, simple first differencing in order to
duces econometric problems, since it is

deal with non-stationarity in
(AR) representation from

not possible to construct an autoregressive
the moving average (MA) model (e the MA representation of the

first differences is not invertible).

3.4 Problems of Simultaneity

Tt is possible that, in the context of the PPP hypothesis, both
exchange rates and prices may be endogenous. This may lead to a
simultaneous equations bias in the estimates. Krugman (197 8), specifi-
cally addressing the issue of simultaneity, argues that PPP can be
falsely rejected in models in which it is true, because the estimates of
the price coefficient are biased towards zero. The problem can be
dealt with empirically, in short run analyses, by using the instru-
mental variables (Iv) method of estimation {cf. Trenkel, 1981b).
Trenkel performs tests of causality in the sens¢ of Granger. He
suggests that the sraditional formulation of empirical tests of PPP
which views prices as causing exchange rates i
by his data, and that a solution to the
as the dependent variable and regress
McNown and Wallace, 1990).

Tt is worth noting that the proble
arise in the framewotk of cointegration. 1f price
are integrated of the
components of the series will dominate
components in the cointegration regression a
abstract from the explicit consideration of «direction of causality
The costelation between the regressor and the error W

a lower order than the variance of the reg

Granger, 1987).

4. Recent Tests of the Empitical Validity of the PPP Hypothéé:

vidence on PPP is mixed. It 1s

The existing empirical €
widely recognised that substantial departures from PPP are poss

s not strictly supported
problem could be to use prices
them on exchange rates (cf. also-

i of simultaneity bias does not’
s and exchange rates

same otder and cointegrated, the low frequency
the high frequency

ill, in fact, be 0
ressor itself (cf. Engle an
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in the s
are, hoilrzi‘rgu :c')rrg:ls resl}pis on the long run validity of the hypothesis
e e of o countrver§1a . MOJ.Z‘COVCIZ, the evidence is sensitive to the
indices. There are n};’ tlmfl'lgfermd’ econometric technique and price
PPP: sconometric tea;[z C; S:r:gd\izzyso fand E?Chlniquecsi for testing
ot patticular industri
it:::u:ltlflaldcil:fgz;i: of sectoral data. The econometric tests,sf)ie;ﬁéﬁ
Hme serics pro er:\ite:, rfange from regression analysis to the study of
N ioro of m};CfO e; 0 I1‘6:21‘1 exchange rates, and can be catried out at
Fencous tradable go E(:ive (z.ﬁ?. the aﬂ‘)xtrage relationship for homo-
B ee-versa) i n0 $ ?r the regressions of exchange rates on prices
- thitrariness e o y C_aISSI.flcatlon (?ntails a certain degree of
2 PPP 1 - ui‘i:i 1;)n_am y 1nter_e§ted in tests of the long run validity
building block c?f o rium condition, since long run PPP is still a
Dernbesch. 1976, 1 ;g_t] molfllels of exchange rate determination (cf.
cally addressed the issuea)t;f tl(::r s:&git?zfsglgifs' Wl;fChl have specifi-
5 . .. 1n the lo
b::ﬁlnizlz:icﬁz ma}gr_ cr11§1c1sms, grimarily because ofnt%l;uzcihz\;
O e wall ;iie lfﬂ these studies. Regression analysis implicitly
sequencies (and tyho ﬁ given model for cycles of high and low
Therefore, regrossi e Slor't run variability tends to dominate).
t'b'fiitered’ data. Tl(l): glt:l;\x?ljilf{o;sl?ﬁlagt ftI;{I P‘JI'PESGC? has to be applied
ards t , t this method com letely disre-
g a0 ‘c}ll;psrlz)c;rti ari:nénovemerf:s in varl.ables. Spectral anall;rsis szems teo
juires stationarlt aﬂ}[‘eW};)r fo}' testing PPP in the long run, but it
ategration can rg r0 the series. If .the series are non-stationary,
. long run equilil];:i?lslinz:;diaggflo%?tehﬁamegork to test for PPP
; i . € has to be aware
W‘e:zrr,ldﬂtlﬁ;tti}ﬁhumt r oots tests which are used have :fx:;; ffl(;‘i:
' coumed incorree Enlth roots tests lead to incorrect conclusions (i.e.
Sinteorat] ctly that the series are integrated of order 1), then
ointegration tests of p, p* and e as a test of PPP holding in the

un will have zero po i i
n power against the alternative that PPP does

The Short Run
PPP as an Arbitrage Relationship

m a i cti i
. E;chuflzicn'eltlcal petspective, the view of PPP as an atbitrage
quivalent to what is commonly known as the law of one
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rice is rejected, in general, the validity of

d before, howevet, the inverse
relationship, is not true since, even if the law of one price holds,
differences in ptice indices and weighting schemes can cause failure of
PPP (cf. Katseli, 1979; Webster, 1987 and the previous discussion on
weights in footnote 2).?

The empirical tests of th

two decades have largely produced ne
not seem to hold in the short tun even for homogeneous tradable

good:‘-;.10 Kravis and Lipsey (1978) and Isard (1977) have shown that
for the same good (or highly substitutable good) there were quite
definitely petsistent price discrepancies between domestic and foreign
prices over the period 1971-1977. Mote recent studies by Webster
(1987) and Milone (1986) also suppott the view that there is little
evidence that complete arbitrage occurred in the period of floating
exchange rates. Webster emphasises the fact that this could be due to
the different speeds of adjustment of different industties to the
stimulus of changing exchange rates and foreign prices.'t FIis results
(for UK versus US manufacturing industries) are not suppottive of the
PPP hypothesis; howevet, “this should not be interpreted as an -
argument to suggest that domestic prices are insensitive

to both
foreign prices and to exchange rates. Ind

eed the evidence of this
study suggests & high degree of sensitivity, Prices, therefore, do.

of one p

price. If the law
8 Ag mentione

PPP is questioned.

out in the last

e law of one price carried
arbitrage does

gative results:

I
8 With respect to the fact that validity of
Brce (1989) considers the case of the UK in the eatly 1
sterling was above its “long-run equilibrium value”. He argues: «if British exporters had:
applied conventional profit matgins o domestic costs, they would not have been able to
cell in foreign markets; they wete wncompetitive. One strategy would have been to
withdraw from such imarkets and wait for the exchange tate to come down. But there at
big costs of breaking into markets. Many expolters Hecided to match foreign prices in
order to keep selling (obeying the law of one price), even though in order to do so t
had to sell at stecling prices which were below stetling costs of production. In shott
Jooking at output ptices W& conclude that the law of one price held (approximatively) but
it gives the wrong signal about competitiveness when profit margins are vatylng” (D 28)
See also GIOVANNETTI {1989) for a detailed treatment. B
9 A vety peculiar dtuation may arise where PPP holds an
not, when 2 imuitilageral approach is adopted.
10 Notice that as PPP is an arbitrage condition,
way the regression should be run. Usually the regresst
prices has been used, but the reverse regression of prices on

compatible with PPP, e (1978}
11 This fact also justifies the tests of the PPP relastonship as an arbitrage condit

Tn fact, if the different industries have different speeds of adjustment o shocl
aggregate price indices cannot captufe any jong-yun adjustment process, and there 15
point in testing aggregate relationships. .

the law of one price does not imply PPP,

980s, when the real value of the

d the law of one price do

it does not isself postulate whic
on of exchange rates on refativ
exchange tates 154

nl
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appear to respond to external stimuli but #ot i
i:;l;ig; PePrP suggests” (Webster, 1987, p. tlt‘rnfig].ehr’_l[liallggzrtte};i;
e andpmizrﬁzage chémges in the ratio of Ttalian to British prices of
e e o e e e s s 1 the
‘ : exchange rate. He inds that i
(1::1'{595 :511151 ;ftiﬁ of Italian to British prices tended to fall syi,ttarllnzlsif—:
Supp,o mathet ¢ Lag 120' fluctuate around a stable value. Evidence in
O o ncar thls,Lhoweve‘:r, pm\{ided by Goodwin et al. (1990)
placon be e LOP using rational price expectations on the
B oed 1 , ecause‘of delivery lags, expected prices are to b
o current prices as explanatory variable, The expectatione-

g

4.1,2 Tests of Variability of Real Exchange Rates

Th ' |
e recent literature on PPP has paid a great deal of attention

to th

._ imese :::11 :;{il;;lge rate (q) on the _ground that if PPP holds at all
_nomi;’lal ! exchs ge rates should be independent of the variations in
B e a%e frates (or other nominal variables).’? If, on the
cont th,e here Fmed actors other than relative prices dtiving exchange
dun,g the real realnoml}r:al exch‘ange.: rates are not independent. A
change [n the fea e)lclc ange rate, in f‘act, reflects a discrepancy
between the change of' the nominal exchange rate and th
i ce between the domestic and foreign rate of inflation )

ain?fazjeblﬂ}ty é)f t_he real exchange raté in the shott run has been
ni] Zal e}p;;ﬁ:e with refzrence to different pricing mechanisms for
o1 nge rates and prices and to the “
: ) role of “news” i
15 ws”, New.
_V;g?;cetxot ti]s takeﬁl to mean any new information which iss :)r;f
e e g e(}cc;: gge I1;:1’:6 gnd which was not anticipated in the
. Dorn iri
e esis ot usch, 197.6). Empirical support for the
e ypotues S prov:ﬁed .by Daniel (1986b) who, using the USA
! e}mhm_lgemr atcounftri; , fmdé that, contrary to PPP prediction
: es of France, Germany and Ja ’
: pan vetsus the U
Y ge::r;tto follow a random walk, while the pound/US dolla?-
. e seems to follow a first order moving average process

ATSELT (1984) discusses probl i

- problems connected with th i indi
nggcti] g?;:sé,fc{'}] pp. 28‘(3E ﬁd, cf. also DE GRAUWE ef zlc??;%r;)ct;%n gff;‘ndlces .
Lne ch e “standard country” has been i ' tvely by

It is likely to affect the results of the tests; cf. ;fg;;idaZX;e;T;EI%Flg}éSFFICER
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and the Canadian dollar/US dollar exchar:ge rate @ se'cc})!ndhoriel:
moving average process. The results are consistent wit t 161: nye
pothesis that “news” is instantaneously' incorporated into exc atgd
rates and slowly incorporated into prices for all couri;cﬂ;s "ce’::i sn;
except Canada” (Daniel, 1986b, p. 322).. In fact, PP A ev1arates
increase with current exchange rate surprises bc'acause' exc arllge rates
immediately incorporate new information Wh1_le Prlcesfo; gﬂ z; ; ¥
with lags. These results are suppo.rted by ti.le findings © hls e and
Park (1991): “the adjustment to disequilibrium occuf; ];n the mCrete
for foreign exchange, not in the market 'for‘ goods. This is conc! (
evidence that goods prices are indeed s§1ck1er than asset prices . f
1477). However, over time, as prices adjust, PPP devlat;lon? tenhicﬁ
diminish, To the extent that the news reﬂects. e}.teal shoc 5, whi
induces a relative price change, patt of the initial PPP df:Vlat:i(?n
persists. PPP deviations, in othet wotds, could be expeclteT 1;co t 13(;
appeat in the long run only if all shocks were nominal e tw
explanations — st

cky prices and rea] factors — are non-con.lpeting, as
they can explain deviations from PPP in the shott run and in the long
run respectively. The findings of Daniel (1986b)

are in line with those
of Frenkel (1981a), Dornbusch (1987b) and Saidi and Swoboda
(1983). In addition,

changes in nominal exchange rates see}tln to
i 1y to what 18
“Jominate” movements 10 real exchange rates, contrary

implied by PPP, according to which the ceal exchange rate should be..

driven by movement in prices (cf. Baillie and McMahon, 1989).

4.2 The Long Run

4.2.1 Time Series Properties of Real Exchange Rates

Serictly linked with the - _
the analyses of the time series properties of real exchange rates. 1

fact, if movements . f
exchange rates and the latter approximately fo

is not surprising that real exchange rates can also be approxlmatec_i_-:b_

the same model (cf. Roll, 1979; Adler and Lehmann, 1983; H;l%clo
1984; Mark, 1990). The inability to reject the random walk model 1ol

the teal exchange rate provides evidence that PPP is violated i
long run, since real exchange tate innovations represent

changes.

studies of exchange rate variability are

in real exchange rates mirror those of noml_'nal;:;
llow a random walk; it
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The analysis of the time series properties of real exchange rates
has often been used to test the ex-ante version of PPP (or efficient
market version of PPP). This version, as we have seen above, states
that all available information is used by market participants so that
the expected rate of return (in real terms) is zero (otherwise a
speculator could systematically make profits). It is worthwhile noting,
from the literature on stock markets, that expected returns of dif-
ferent assets may differ as a result of differences in their riskiness
rathet than market inefficiency. Hence, as with other financial
matkets, any test of market efficiency for the foreign exchange market
is a joint test of several composite hypotheses. It is impossible to
develop a direct test of the hypothesis that the foreign exchange
market is efficient. All that can be done is to present various statistical
hypotheses regarding what one means by market efficiency and test
these specifications by placing additional assumptions on the stat-
. istical properties of the data. Rejection of the null hypothesis is
consequently not necessarily identified with market inefficiency. An
immediate testable implication of the zero expected returns is that the
‘veal exchange rates are uncorrelated with their previous values. Thus,
all the information about the future development of the exchange
ate is included in the last period exchange rate. Adler and Lehmann
1983) find, using both monthly and annual data,'* that the real
xchange rates follow a martingale; their results are in line with
Cumby and Obstfeld (1984), who argue that “the efficient market
ersion of relative PPP has not characterised the recent experience
with floating rates” (p. 146).

- A different way to analyse the time series properties of real
change rates is to study the spectra of bilateral real exchange rates
De Grauwe ef al., 1985; Mussa, 1986). Spectral analysis allows the
omposition of the series of real exchange rates into cycles of
fferent frequencies. The low frequency components are associated
ith long run variations and the high frequency components are
ciated with short term cyclical fluctuations. “The analysis in
uéncy domain ... centers the interest on the contributions made by

The tests are replicated on the annual data because “if the real exchange rate
ed a stable autoregressive process in monthly data, our test should reject the
sale model in annual data. Since our results in annual data provide the strongest
in favour of the martingale model, we have substantial evidence against the
is of a stable but highly cotrelated autoregression in monthly data” (ApLEX and
N, 1983, p. 1483).
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+iodic components in the explanations of the total
variation of a given time seties, i.e. it describes a stochastic process in
terms of the relative importance of different kinds of oscillations that
shape it” (Mecagni, 1986, p. 16). To apply spectral analysis, however,
it is first necessary to test if the time series is stationary. De Grauwe ef
o1, (1985) find that during the 1970s the level of real exchange rates
of the major cutrencies (i.e. US dollat, German mark, French franc,
UK pound, Japanese yem, Ttalian lita) were non-stationary in the
mean and, hence, the series had to be adjusted before proceeding to
spectral analysis. Mecagni (1986), using spectral analysis, argues that
the frequency domain analysis does not support the PPP hypothesis
in the long run (as the time domain analysis did not support it in the
short run): “the hypothesis of an evolution of the slope coefficient
toward the value required by PPP the more we restrict the estimation
band toward low frequencies is largely not supported by the data ... A
tendency, in some Cases, for the point estimates t0 copform, in the
long term periodicities, to the PPP value is in fact accompanied by
increasing imprecision of the estimates, impeaching reliable hy-

pothesis testing” (pp- 34-35).

the various pe

42,2 Regression Analysis and the Long Run

n analysis tends to

to apply it to long
conditions have to

We said above that regressio
to cyclical fluctuations. In order
possible to filter the data; otherwise some special
be satisfied. Tn order to extract the long tun compone
cates and prices, Rush and Husted {1985) decompose
(logarithm of domestic price level) into a systematic part
{ollows an ARIMA process, and a white noise Np’t,

all the transient features. They then design a t
“optimally” to extract an estimate of S_, after having
series (the estimate is optimal in the sense that

P

give motre weight
yun apalysis it is -

nt of exchange -
the series P
S, ) which::
which embodies.
wo-sided filter
smoothed each’
it minimises the

/-
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f;ﬁg?iftp(;lpthe pariil of thle1 proponents of PPP and those who base
. , as well as theoretical economists wh
assuml\i)tlon of their work” (p. 143). o make FEP an
ore recently, in the context i
' . ’ of regression analysis, th
f;);r;tiia:;n]?gchmqui has been applied to the study of gPP’ ats 2
vilibtium relationship. This technique all
whether non-stationar e o e e
y exchange tates and price ted i
e o oioesiat prices are tied together in
. gration allows one to account for th iabili
e o ok e . unt for the variability
y components, while concentrati 1
characteristics. Schotman (1987), Gi i 3¥ Corbac. and
act . iovannetti (1987), Corb
Quliaris (1988), Edi | Lo88) Toki
, Edison and Klovland (1987), End i
and Rush (1989), Tayl e ok (1991
ylor (1988), Mark (1990), Fish
| ‘ : , Fisher and Park (1991
i;n:;is;;)stllljelg apglly the clglmtegratlon technique to tests for the PPI3)’
.5 Broadly speaking, testing if nominal exch
‘relative prices are cointe i e e
orated is the counterpart of stationari
“on real exchange rates. If non-stati oot S hange raics are
on . -stationary prices and exchan
| _ ge tates are
te;?dtsglrsaﬁg;nﬂ;hfagi);eal exchange rates have to be stationary (the
r e equation: z, = - inci
with the real exch . i % log(et‘) B log(p/p™), coincide
yih o ange rates if the restriction P=1 is imposed)
{he'realegxif:; maytex}st where two data series ate cointegrated and
ge rate is stationary, but purchasi ity fa
to hold because the estim int i B D s
to ated cointegration is signifi
o D e : parameter is significantly
. se cases motivate the use of coint i
¢ strategy of simply examinin i i e of the real
: the tim i '
T g e series behaviour of the real
T \ ) .
estlii :Vidle‘:g’ce provided so far, using the cointegration technique
st 1 Oxfrall ity of the PPP .hypothesis, does not seem to support
e 1ong run propo.rtlonahty between exchange rates and
:otil ' aIy or (1.988) obtains results “unfavourable to the PPP
iy e:1s.bn pax'tucular, the exchange rate and relative prices did not
a G(i)o e colr}tegrated f'or any of the countries examined” (p
% eXvr;tlnnettl (1987) rejects the absolute version of PPP for the
\ change rate of the dollar versus the currencies of the seven

variance of the estimated N, ). After having filtered the data on pric
and exchange rates, they estimate OLS regressions to test the validity industrialized ;
X . . ) T : countries. C fari
of the PPP hypothesis. Their results are mixed and highly dependent : orbae and Ouliaris (1988) are
d as numéraire; the A stady by T
y TAYLOR and McMagon (1988), using coint : .
ve of PPP in the long run for the 1920s. Some plg'obleriseii?stéolgr 1tsheg i,f;ifﬁlclls/f

the base country. If the US is use
hold in the long run,
generally rejected.
fact that we

on the choice of
PPP hypothesis seems to
countries are used, PPP is
lead them to argue that: “the mere
unambiguously the presence of long

while if 'ch'

are unable to a¢

These mixed resultt

_run PPP should lead to a lietl

hange 1 i
viﬁencite;" Tl}jle ‘au'thors: claim that they are able to reconcile apparent
I8 , i.e. deviations in the short run and tendency t ilibri 1
C{;g. vide v to an equilibrinm level
“eatly the v i

{heye ;fesuj}ls delljalend on the dlfff.erent currencies tested, the different periods
_ subject to the critique of low power of unit roots tests
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anable to reject the null hypothesis of a unit root for the real
exchange tate and therefore reject the long run absolute version of
PPP, and so do Hakkio and Rush (1989), who use cointegration to
examine matket efficiency. Mark (1990) examines bilateral telations
using the US, the UK and Germany as “home countries” and provides
evidence unfavourable to the hypothesis that PPP holds in the
floating period 1973-88. Finally, an interesting study by Fisher and .
Park (1991) finds that a weals form of PPP desctibes the behaviout of
almost all the major currencies except Canadian and American dollars.
This leads the authots t0 conclude that “perhaps the fact that the US

dollar is the key currency in the international monetary system has cut

the link between its value and measures of inflation” (p. 1483).

5. Conclusion

This sutvey has focused on two major issues.
od the empirical tests of

At the microeconomic level it has review

the PPP relationship as an arbitrage (short run) condition, which are

usually carried out through tregression analysis. '
At the macroeconomic level, the survey has examined studies of

the developments of nominal exchange rates, ptices and real

exchange rates OVer time. The economettic methods used are di

ferent and depend on whether the emphasis is on the short or Jong

run validity of the PPP relationship. Regtession analysis and simple
statistical techniques

for testing the variability of real exchange rates
are used in the short ron. Tn the long run,

after having filtered the data of the short run variability (cyctical) oti
it is found that non-stationary series are coin

run, the time series charactetistics of real exchange rates- at

long
d, either by simple stationarity tests OF by using spectt

examine
analysis.

The evidence over the last tw
one price does Dot hold, i.e. that perfect arbitrage does not occt

far as the variability of exchange rates i concerned, the
agreement on the claim that it has been “excessive” (higher than t

variability of nominal exchange rates);

regression analysis is nsed

tegrated. Again in the:
o decades suggests that the law _of

furthermore, real exchange
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mpk g

_di . .
S ﬁ%iﬁ:ngni?vﬁzgles may have different speeds of adjustment to
Captur,e r which case an aggregate price index may not be able to
capiure the lo g run adjustment process (¢f. Webster, 1987)
g a test for an aggregate relationship inappropriate’ ’

- A peri
mej{;nrliie(;finﬁg()hye.ars may not be long enough to detect the
mear reven N% ehaviour of exchange rates implied by PPP {(cf
i lc;ese, 1988; Adler and Lehmann, 1983). The “true’;
unfavourableyto ei) ;)nlg)re thap 20 years. If this is the case, results
Extension of the dataT:tyljallrc?{%irzz tl?e result of data trancetion.
priate, as it is very dif ficult to deai W(i)gle::;’irlofhir?gee;%ppmu

These i 7
and the other problems reviewed in this survey show the

pit i i i
% iiills tllilzofl;rs:td iln catrying out a proper and reliable test for PPP
that at the theoretical level the two main areas 0%

. :

tlel ;alr\zlgezl:vi ;ggl)ce_:mgd 1ghe rz.itlonality of assets markets {¢f. Frankel

nd changés " K;m the microeconomic effects of real exchange

e b ugman, %989),7".1 suggestion for future empirical
e to study in detail the behaviour of markets and

forget
get altogether about aggregate tests of purchasing power parity

G1orGIA GIOVANNETTI

t has been d
- h:s c?i?{i?e?tqd b;fy; Mussa (1986) that the behaviour of real and inal
otes b differ isign cantly actoss periods of fixed and nominal nO}rlnlna
particular that the variance is much larger under ﬂoatil?g :ichﬂﬂge
change
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