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Exchange Rate Behaviour after Recent Float:
The Experience of Pakistan

M. ALl KEMAL and RaNA MURAD HAIDER

[. INTRODUCTION

Exchange rate is a price of traded goods in thédwoarket. To maintain the
commodities competitive in the market, exchange shibuld be adjusted according
to the change in prices. If it is adjusted accayllinthen we say that purchasing
power parity (PPP) holds in that country. Howevphenomenon of PPP is
completely kicked out under floating exchange ragme in the short run [see for
example, Rogoff (1999); Mark and Choi (1997); MacBll (1999); Obstfeld and
Taylor (1997); Coleman (1995); O’Connel (1998) aMiithael, et al. (1997)].
Recent statement by the President of the NatioreikBof Pakistan, that the
exchange rate and the interest rate are two fdcte same coin [Bokhari (2004)],
shows that the changes in the exchange rate isgtyrassociated with the changes
in the interest rate differentidllt is also argued that under free float the vadtie
currency is determined by demand and supply ofdarexchange and to control the
value of currency using open market operationsrésterate is used as the key
monetary policy tool. Moreover, deterioration cdde balance leads to deprecation
in exchange to make the exports competitive imtlaeket and vice versa.

The primary objective of the paper is to check shert-run linkages of the
exchange rate with the money differential betwe®an tivo countries, the relative
prices of the two countries, the interest rateedéftial between the two countries,
foreign exchange reserves in the country and tlegds in exports and imports
which determine the trade balance. Second Objedtivi®e check the adjustment
behaviour of the exchange rate due to an exogeslosk or a shock caused the
other variables.

Organisation of the study is as follows; Sectiordidcusses the theoretical
aspects and reviews the past studies briefly, @edti explains the data issues,
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Section IV describes the methodology used for th@mation, Section V gives
insights on the past behaviour of the variablesti®e VI explains the empirical
findings and Section VII draws some important casns.

Il. THEORETICAL ASPECTS

Issue of forecasting/modeling exchange rate in shert run is highly
debatable topic in international economics for ldet four decades and severity of
the problem has started after adopting the flexéxdehange rate in 1973. In 1962
Mundell and Fleming gave idea about how fiscal amghetary policy affects in
different regimes of exchange rate. Mundell-Flem{hgF) model is a sticky price
model which assumed given prices, static expectatiand imperfect capital
mobility.

There are several criticisms on the assumptionsvatidity of M-F model
[see, Pilbeam (1998)], therefore, economists foateulmonetary model of the
exchange rate determination. Frenkel (1976); Mud€w6) and Bilson (1978)
developed a flexible price monetary model (FPMM)ickhis based on the
assumption that prices are flexible and changé#samominal interest rate reflect the
changes in expected inflation rate. Moreover, dehfanthe domestic currency falls
relative to the foreign currency leading to instdepreciation and the relationship
between the exchange rate movements and diffekémtiae nominal interest rates is
positive. Moreover, due to flexible nature of pacPP holds continuously.

The main criticism on the FPMM is the assumptiorPBP that does not hold
continuously under flexible exchange rate espgcialbornbusch (1976) proposed a
model of Sticky-Price Monetarist Model (SPMM) thextplains large and prolonged
departures from PPP. The basis of the model ispificés and wages are determined
in the sticky-price markets and change only sloexgr time in response to various
shocks [Frankel (1979)]. According to Dornbusch 78P an increase in money
supply in the short run decreases the interestatatgven prices and exchange rate.
The reduction in interest rate results in capitaflow and depreciation in the spot
rate, while prices remain constant. The extentegredciation is more than what it
should be, i.e., exchange rate overshoots fronetjudlibrium level. In the long run
prices starts moving upward and exchange rate appes and equilibrium is
restored. Moreover, PPP is also achieved in thg tan?

Afridi (1995) examined the real exchange rate daeieants and found that
real exchange rate is explained by capital flowsess domestic credit, openness
and government consumption of non-tradable GDFsbnbt explained by terms of
trade, investment, technological change. He alassndothat lagged dependent
variable and nominal devaluation are highly sigaifit in explaining the movements

Frankel (1979) modified the Dornbusch (1976) molgl taking inflation expectation into
account but overall the model and the resultstegesame.
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in real exchange rate. Bhatti (2001) test the eiggdivalidity of the traditional flow
model (M-F model) of exchange rate and concludas Btak Rupees is determined
against the six industrial nations by differencerices, income and interest rate
differential. Bhatti (1997) focused ax antePPP and concluded that real exchange
rate is a random walk and nominal exchange ratietermined by relative prices as
well as expected real exchange rate. Choudhrikdrah (2002) found no evidence
of a significant pass through of rupee depreciatittnconsumer prices in the short-
run. This finding is consistent with recent théma analysis that suggests a weak
short-run association between exchange rate chamgdsinflation. Moreover,
Rogoff (1999); Mark and Choi (1997); Macdonald (2R90bstfeld and Taylor
(1997); Coleman (1995); O'Connel (1998) and Michatlal. (1997) did not find
strong evidence for PPP.

Other aspect of monetary model is the linkages eetwexchange rate and
interest differential. Using annual data from 192080 Alam, Butt and Igbal
(2001) concluded for 10 Asian countries includingkiBtan that UIP holds
continuously> Meese and Rogoff (1988) did not find strong cquoeslence
between exchange rates and interest differentidl supported the random walk
model of exchange rate forecasting. Baxter (199 cluded that real interest
differential is related only to temporary comporseaf real exchange rate and the
link between real exchange rate and real interéerdntials is very weak.
However, MacDonald (1999) concluded that fundamsntave clear role in the
determining in-sample and out-of-sample performaotexchange rate models
and Kemal (2004) concluded for UK exchange ratd #fter the adoption of
inflation targeting regime (interest rate is the/ keonetary tool to control inflation
in inflation targeting regime which both directlynd indirectly affects the
exchange rate) real exchange rate is not completeBndom walk, it is affected
by the short run changes in the real interest fféal?

Exchange rate is also adjusted due to improvenamisieterioration of trade
balance. Depreciation in exchange rate due to ided¢ion in trade balance makes
domestic goods cheaper in foreign market, whictpsheh boosting exports and
decline in imports and vice versa in case of imprognt in trade balance. This result
has also been shown by Kemal (2004a) that exchamgesignificantly explained by
the changes in trade balance. Furthermore he alsdurled that exchange rate is
also adjusted due to temporary shocks in exchaatge Bokhari (2004) also stated
that the pressure on the Rupee can be explaindtelsoaring trade deficits.

%In most of the Asian countries the assumption afgoe capital mobility did not hold in the
period which was taken for the analysis. Moreogsénost in all the developing countries which aketg
the free float exchange rate regime was adoptethénlate nineties or even in 2000. Evidence of
cointegration based on 30 annual observations coeldhisleading because the sample size should be
large enough so that one can use generous numbagoto avoid specification error and making the
model more reliable.

“For further reading on monetary model see SarndTagtbr (2002).



832 Kemal and Haider

Exchange rate is determined due to demand andysopgbreign exchange
(forex) reserves under flexible exchange rate regiitrhas been observed that due to
inflow of foreign exchange the rupee highly appaésil against the Dollar. Kemal
(1999) observed a significant negative relationshgiween exchange rate and
foreign exchange reserves in case of Pakistaid)(also concluded that whenever
reserves fall below the psychological barrier aee billion dollar, there is a sort of
panic in the foreign exchange market, i.e., operrketaexchange rate starts
depreciating and the gap between official and opemket exchange rate starts
widening®

lIl. DATA

Monthly data has been taken on the nominal exchaatg interest rate
(government bond yield and in some cases money anadte), money supply
(money, quasi money, and in some cases direct M#)sumer price index (CPI)
which are used as prices, exports, imports, andotigégn exchange (forex) reserves
from the International Financial Statistics CD-Rén@am July 2000 to August 2004
for Pakistan, USA, UK, Euro Area and Japan. Fohamuntry our total sample size
is 49.

Data on the nominal exchange rates for all the foumtries is available in
terms of US Dollar. These were then converted rmseof Rupee against other
currencies, i.e., Sterling, Euro and Yen. Governnimmd yield and in some cases
money market rate is taken as the interest ratablar Money supply variable is
calculated by adding money and quasi money wherectdidata on M2 is not
available. Consumer price index (CPI) has beenntaseprice variable for both the
domestic and the foreign prices. Exports and ingpare taken in Pakistani Rupees
and then converted to corresponding country’s ceies by dividing with their
respective exchange rate. We do not have readdlijadole data on the real exchange
rates, nominal interest differential, nominal mordifferential, trade balance, real
interest differentials, and the real money difféi@n. Therefore, we calculated it
using the following equations (formulas).

* *
RER= ER"CPL (Real Exchange Rate)

CPI
NID=1-1" (Nominal Interest Differential)
RID=R-R’ (Real Interest Differential)
R=I1-7 (Real Interest Rate)
= Pl ZCPly (Inflation Rate)

CPl,,4

°For more detailed analysis see Kemal (1999).
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NMD =Ml —=MI” (Nominal Money Differential)
RMD = RMI-RMI"  (Real Money Differential)

whereRER, ER, CPI, NID, RID, R,#, NMD, MI, RMD, RMIrepresent real exchange
rate, nominal exchange rate, consumer price indeminal interest differential, real
interest differential, real interest rate, nomimaterest rate, inflation rate, nominal
money differential, nominal money ind&xeal money differential, and real money
indeX respectively. Superscript* represents foreign tguand subscript and t—1
represent current and lag period. Moreover all theables are taken in log form;
however, there are certain values in differentaldés which are negative such as real
or nominal interest rate differential so we add befre taking log of those variables.

IV. METHODOLOGY

Structural Vector Autoregressive (SVAR) apprdadh used to check the
exchange rate linkages with different variablestakn this analysis. The model is
estimated by taking the log first difference of #fle variables because if the
variables are non-stationary and integrated of romiee then VAR should be
estimated by using first difference of the variabl®addala and Kim (1998)].
Augmented Dickey-Fuller (ADF) test and Philip-Peri@P) test are generally used
to check the stationarity of the data. Though tteeeseveral shortcomings in using
these testdllfid) but still these two tests are the most commosbduand other tests
have their own shortcomings, therefore, we do #mes PP test is useful when there
are structural breaks in the data otherwise ADF BRdgive the same result. We
employed both ADF and PP tests because exchargdeaaves differently in pre
and post 9/11. AIC and SBC criteria are used teklier proper lag lengths.

Dummy variable for the pre and post 9/11 and itegecases dummy variable for
the 5 months after 9/11 is used to capture the dtrgfgore 9/11 on exchange rates and
transitional period of adjustment in exchange raftsr 9/11 respectively. It has been
observed that though the shock of 9/11 on exchaatgevas too severe but it is absorbed
after 5 months, which is due to the high level xiéting reserves as well as continuous
flow of foreign exchange which served as shock rdiess.

Impulse response function (IRF) is also estimated check the time
adjustment paths in response to the shock causedHgy variable or any exogenous

®Nominal money index is constructed by taking bagg 2000 of nominal money supply.

"Real money index is constructed by taking base 2000 of real money supply.

8VAR approach first developed by Sims in 1980 isattreoretical approach, which relies on the
previous information of the variables. Simple VARncbe expressed ggs= A(L)y;—1 +w , while

structural VAR take a form ag = Ag + A(L)y;— +w; . It is used to check the dynamic behaviour of

economic variables and also provides some inteigstisights and appears to bring certain benefits f
forecasting [Greene (2003)].
°For further details on ADF and PP tests see End@8@5) or Maddala and Kim (1998).
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shock. The test is very sensitive to the frequesfdye data, i.e., more frequent data
gives better results and we are using monthly dataur analysis, therefore, the
results are interpreted very cautiously.

Three separate models are estimated based on d¢beetical background
discussed in the Section II, i.e., Monetary Modedlationship between money
differential, interest rate differential and excbarrate), Trade Model (relationship
between exchange rate, exports and imports), arekRdodel (relationship between
exchange rate and foreign exchange reserves).thallthree models are used to
check the linkages of both real and nominal excharaje with their respective
variables in each model.

V. DESCRIPTIVE ANALYSIS *°

Pakistan had adopted free float exchange rate §inckily 2000. It is evident
that initially moving from fixed or managed floatahange rate system to free float
exchange rate system the volatility of nominal exale rate increases dramatically
but usually other economic fundamentals remainstmae. Theoretically, free float
exchange rate eliminates the imbalances in balahgayments through automatic
changes in exchange rdfeHowever, in Pakistan capital flows has not been
liberalised so the transmission mechanism is notepeto fix these imbalances.
Moreover, the market conditions and transmissiooharism are imperfect and just
changes in exchange rate do not eliminate the mmoalk in current account balance
and some other fiscal and monetary measures atdeta$ie these imbalances.

In early days of free float the exchange rate depted heavily at one and a
half percent per month till September 11 (9/11)deaed and it started appreciating
after that. It is also observed that three monteforde the 9/11 the exchange
remained stable and the main reason of this diabilas increase in the forex
reserves above the 2 Billion Dollars mark. Howeveis usually noticed that after
9/11 event exchange rate appreciates against dulltlre rate of 0.06 percent but
depreciates against other currencies. The depi@tigdte in Pak-UK and Pak-Euro
case was higher before 9/11 while higher after 9fltase of Pak-Japan. Initially
discount rate (twice) and cash reserve requireraeniused to contain depreciation
of the Rupee [Janjua (2004)]. These tools are maiskd before 9/11 and after that
sterilisation operations were used to contain exe@preciation and inflatiohi.

%Results explained in this section are based on saielations which can be obtained from the
authors directly or from the earlier version of thaper which was presented at the 20th AGM and
Conference of PSDE, 2005.

“The imbalances in balance of payments can be elt@inthrough inflows and outflows of
capital which keeps exchange rate stable.

2 this pre 9/11 after floating regime, varioustriesions were imposed on various transactions
which are mainly related to the capital outflowkisTshows that Pakistan did have strict capitatrods
which is good to prevent the possibility of curremeisis as proven by the experience of Malaysithian
South East Asian financial crisis.
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Prices in Pakistan grew at higher rate than therdibur countries. Inflation
was higher before 9/11 than pre 9/11. Japan hasriexgged negative inflation over
the entire period, both in pre and post 9/11. Quanfation in USA and UK were
same and higher than the Euro Area. However, USHktion was higher before
9/11, while UK and Euro Area inflation was loweifdre 9/11 than post 9/11.

Relative prices against all currencies have upwamd. However, in pre 9/11
era the relative prices of Pak-US had downwarddtréinis very interesting to note
that the growth rate of the relative prices of Bakan was higher than the others but
depreciation rate against Yen was lowest among fthe currencies. More
interestingly, after 9/11 the trend growth ratehedf relative prices is 0.36 percent per
month and depreciation rate per month is 0.40, whlows that Pak-Japan nominal
exchange rate was adjusted according to the changke relative prices. This
implies that PPP might hold between Pakistan apdrlaHowever, other results do
not favour the hypothesis of PPP.

It has also been observed that the gap betweenetdleand the nominal
exchange rate had started rising soon after 9/Hl adter September 2003 it had
widened more. Similar behaviour has been depici#h Rak-UK and Pak-Euro real
and nominal exchange rates. The behaviour of Pp&rJeeal and nominal exchange
rates is totally different from the other threereucies. The gap between Pak-Japan
real and nominal exchange rate had started risied before 9/11 event in
November 2000, however, the gap widened more inalgni2002 and later the gap
widened even further (after October 2003).

Prices in Pakistan remained more stable before drl post 9/11. The main
reason of high volatility after 9/11 could be tleeent increase in oil prices. Inflation
in USA, UK, and Euro area was more or less of #aes variation however, if we
compare it between the two periods then the inffativas higher after 9/11 in these
countries. Japan’s inflation was quite stable dkertwo periods, though the oil price
hike showed some impact on it as well. On the olttad, the relative prices were
very stable before 9/11 but slightly increasedra8té1. In comparison volatility in
the relative prices of Pak-Japan was higher thanother three. Variations in Pak-
US nominal exchange rate were slightly higher tef@fl1l than post-9/11, while
variability of the nominal exchange rate againgri8tg, Euro, and Yen was more
stable before 9/11 and it became more volatile &ftEl. Opposite to the movements
of nominal exchange rate, volatility in real excbanrate against all the four
currencies was higher after 9/11 than pre 9/11s Hlso evident that volatility in
nominal exchange rate was higher than the realasmgshrate except for Rupee per
Dollar.

Correlation between the relative prices and theinalexchange rate is not
very strong which shows the departure from the MPlPothesis. However, the
correlation is still better in case of UK and Elmat correlation between the change
in the relative prices and change in the nominaharge rate is highly insignificant
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and very small, which implies that the changesarelative prices and the changes
in the exchange rate has very weak link or in otherds we can say that the short
run movements between the two are not very sigmfi@and in short run PPP does
not hold. Correlation between the nominal and & exchange rate was higher
before 9/11 than post 9/11, similarly, correlatmtween the changes in the nominal
exchange rate and the changes in the real exchatgavas higher before 9/41.
This implies that the changes in both the varialdes linked with each other,
however, we can check the interlinkages through \giRcture which we did not
check in this study but can be a part of futureeaesh. Correlation between the
relative prices and the exchange rate shows tkeaththnges in the real exchange rate
are not highly correlated with the changes in thative prices as PPP hypothesis
stated.

We have also checked PPP hypothesis using OLS sigalh the four
currencies, the results are reported in Tablé For both Pak-US and Pak-Japan,
coefficient of both foreign and domestic prices significant butR? is very small.
On the other hand, for Pak-UK and Pak-Euro, coieffic of domestic prices for
former and foreign prices for later is significaNtoreover,R? for both cases is high
and significant. However, the null hypothesis folated [see Moosa and Bhatti
(1997)] shows that PPP does not hold for all the fases.

Table 1

PPP Results
Variables us t-value UK t-value Euro  t-value Japan t-value
B 1.24 0.67 -5.11 -3.49 -13.85 —-6.46* —4151 —6.44*
0o -1.38 —2.67* 0.90 1.82%* 0.87 1.46 1.36 6.53*
o1 2.00 2.29* 1.17 1.51 2.99 2.96* 7.50 6.10*
R 0.15 0.81 0.85 0.49
DW 0.28 0.79 0.63 0.73
F-stat 4.16** 98.20* 134.54* 22.47*
Null Hypothesisoe= 1 anda; = -1
F-statistic 18.04* 60.72* 97.80* 43.01*
Chi-square 36.08* 121.44* 195.61* 86.02*

Note: *, **, and *** indicate significance level at 1, &nd 10 percent respectively.

*The correlation between the changes in the nomandl the real exchange rate of Japan was
quite higher than the correlation between the twihe level form.

“The estimated equation i = B+0agP +a;R +9;.
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When Pakistan adopted the flexible exchange raentiminal interest rate
was around 9 percent on average and now it hasndddo less than 2 percent on
average. In pre 9/11 era maximum nominal interagt was 12.93 percent and
minimum was 5.63 percent. However, in post 9/11ieitally it was as high as
10.41 percent in October 2001 and then it staregdiing. The minimum value of
nominal interest rate was 0.74 percent in July 2008 minimum value of real
exchange rate before 9/11 was 5.84 percent whendiménal interest rate was 6.82
percent, the maximum real exchange rate was 12eddept when the nominal
interest rate was 12.93 percent. Real interestwagemaximum at 9.90 percent after
9/11 while minimum value was —0.03 percent in M&2004.

Volatility of nominal interest differential was Higr after 9/11 than pre 9/11.
This is coherent with the statement of Janjua (2004t after 9/11 the exchange rate
is adjusted through changes in the interest rateef for Pak-US exchange rate
other currencies were more volatile after 9/11.t@nother hand volatility in the real
interest differential shows different results thaominal interest differential. Pak-
UK real interest differential was more volatile pre 9/11 era than post 9/11,
however, rest were more volatile after 9/11. Simitathe nominal exchange rate,
real exchange rate was relatively more volatilera®/11 than pre 9/11 except for
Pak-US real exchange rate.

Correlation between the Pak-US nominal exchangesrand the nominal
interest differential is positive in both pre andsp 9/11. However, correlation
between the Pak-UK, Pak-Euro Area, and Pak-Japarminab exchange rates with
the nominal interest differential respectively egative after 9/11 but positive before
9/11 except for Euro Area. Correlation betweenRla&-US real exchange rate and
the real interest differential is positive in bqtte and post 9/11, while it is negative
in both pre and post between Pak-UK real interéitrdntial and the real exchange
rate. Correlation between Pak-Euro real exchande emd the real interest
differential and Pak-Japan real exchange rate hedreal interest differential is
positive overall but later has negative correlati@fiore 9/11 and positive after 9/11
while former has positive correlation before 9/1id anegative after 9/11. Overall,
the linkages between interest differential and erge rate are not very significant.
This could be due to lack of capital mobility beamePakistan and other countries or
insensitivity of interest rate or there could bgdead adjustment in exchange rate due
to change in interest rate.

Correlation between the nominal money differentatd the nominal
exchange rate shows positive correlation exceptierPak-US case because after
9/11 due to high inflow of foreign exchange, exdmmate started appreciating
against the Dollar. The reason behind the appieniaagainst Dollar is the
depreciation of Dollar itself against Sterling, BurYen and other currencies.
However, correlation between the nominal moneyedéitial and the nominal
exchange rate was higher in post 9/11 era tharé®fd 1. On the other hand except
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for Japan the correlation between the real mon#fgrdntial and the real exchange
rate was quite high in both pre and post 9/11 tilliitavas higher after 9/11.

Nominal and real money supply of Pakistan has highte of growth than the
other four countries. According to the monetary mlsdincrease in money supply
relative to the foreign country leads to exchangte rdepreciation against that
country’s currency. Therefore there should be amarg trend in the exchange rite
if the money differential has upward trend. Esplicimn post 9/11 era the trend
between Pak-US money differential and exchange isateegative, while, in both
Pak-UK and Pak-Euro Area money differential and haxge rate has upward
movements. As discussed earlier that behaviour arhimal and real Pak-Japan
exchange rate was different especially after pésl Svhen exchange rate started
adjusting after heavy appreciation, positive trémabserved between the nominal
money differential and the nominal exchange rat the real exchange rate shows
random behaviour.

Volatility of the money supply of Pakistan was heghtthan the other four
countries. Volatility of Pakistan’s nominal as w#ie real money supply increased
by almost 4 times after 9/11 compared to pre YEriation in the nominal as well
as the real money supply of all the four countrigs higher after 9/11 compare to
pre 9/11. Variation in the nominal as well as teal money supply of UK and Euro
was lower before 9/11 than USA and higher aftefl 9fibwever, variation in the real
money supply of Japan was higher than the otheethountries after 9/11. On the
other hand, volatility in the money differentialshanormously declined in post 9/11
era. Volatility in the nominal as well as the remney differential was higher before
9/11 compared to post 9/11, especially, the vaniatin the Pak-US and the Pak-UK
nominal money differential were enormously decliaégr 9/11.

Lagged behaviour is observed between the changdé®inominal exchange
rate and improvement and deterioration of the taaleance for all the four cases,
i.e., deterioration of trade balance in January42i30responded by depreciation of
nominal exchange rate in February 2004. Correldtigiveen the trade balance and
the change in the exchange rate depicts the sasud# tkat the correlation, though
not very high but it is better when we measureithvwegged behaviour. Similarly,
the real exchange rate responds to the trade lealaith one period lag and these
movements responded more before 9/11 comparedsto9fbl. On the other hand,
we can say that trade balance is adjusted afteperied lag due to changes in the
nominal and the real exchange rate. Trade balarme a@nly be adjusted
spontaneously if imports respond to the changesxohange rate because having
existing deals with the foreign companies exporteysnot respond so early to the
changes in exchange rafeVolatility in trade balance has increased in (@4t era

®Exchange rate is taken as Rupee against Dollapted currencies. Therefore, upward trend of
exchange rate means depreciation.
®For more details see Kemal and Qadir (2003).
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compared to pre 9/11. Average trade balance hasibemased from -6.8 percent of
total average tradébefore 9/11 to —7.2 percent of total average traftier 9/11,
which is not good news for the Government. Howewasgrage monthly imports
after 9/11 were increased by 23.6 percent whileage monthly exports grew by
22.7 percent.

In September 2001 the forex reserves were 2.1%oBilDollar which soon
after 9/11 went up to 3.1 billion Dollars in Noveenb2001 and now around 11
Billion Dollars. It is also observed that small algas in the forex reserves lead to
small changes in the Pak-US exchange rate. Onttiee band, large ups and downs
in the Pak-Britain, Pak-Euro and Pak-Japan exchaaigehas been observed due to
change in the forex reserves. The correlation betwke Pak-US exchange rate and
the forex reserves was high and negative while witter currencies it is high and
positive. On the other hand, the correlation wasitjve for all the currencies in pre
9/11 era but lower than the post 9/11. The coiimiabetween the changes in the
forex reserves and the changes in the nominal hedreéal exchange rate was
positive but not too high. Variations in the chamgrethe nominal exchange rate was
higher in the post 9/11 compared to the pre 9/Htiafions in the changes in the real
exchange rate was enormously high in Pak-UK andHak case real exchange
rate, while variation in the changes in the reahaxge rate has declined after 9/11
in Pak-US and Pak-Japan real exchange rate.

VI. EMPIRICAL FINDINGS AND RESULTS

Three models are estimated for each real and norexehange rate as
discussed in Section IV. This section elaborates ¢mpirical findings of these
models.

(1) Model 1: Monetary Model

Monthly changes in the real exchange rate are t@iflieby the real money
differential as well as the real interest diffeiahtor all the four countries (Table 2).
However, Pak-Euro and Pak-Japan has more signifiemged values of the real
money differential and the real interest differahthan other two. This implies that
the monetary model of the exchange rate determimdiblds especially for Pak-
Euro and Pak-Japan case. Moreover, from the reiulisclearly shown that real
exchange rate is affected by 1st lag of both tlaé money differential and the real
interest differential in Pak-Euro case, while &gj Is insignificant of these variables
in case of Pak-Japan case. This implies that sedlaange rate is more explained by
monetary model in case of Pak- Euro case than Ba&n] Results also show that the
real exchange rate also responds to its own lagghwshows the random walk

Yaverage is taken on monthly basis.
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Table 2
Estimates of Monetary Model
Real Exchange Rate Nominal Exchange Rate

Variables Lags Pak-US  Pak-UK Pak-EuRak-Japan Variables Lags Pak-US Pak-UKPak- Euro Pak-Japan
Exchange Rate 1 -0.21 0.47 -0.52**  -0.58 Excharsge R 1 0.10 0.05 -0.25 -0.08
Exchange Rate 2 -0.50 0.54 -0.96* -1.41 Exchange Ra 2 0.17 -0.14 0.34 0.11
Exchange Rate 3 -0.34 -0.07 -0.61* -1.47* ExchdRge 3 0.07 -0.11 -0.13 -0.17
Exchange Rate 4 -0.92 0.26 -0.14 -1.54*  Exchange Ra 4 -0.39 0.21 0.68 -0.41
Exchange Rate 5 0.16 1.36*** —0.32 -0.89 Exchange Rate 5 -0.60**-0.28 0.21 -0.41
Exchange Rate 6 -0.26 -0.36 0.28 0.94 Exchange Rate 6 0.10 0.44 0.18 -0.17
Exchange Rate 9 -0.38 0.09 0.06 -0.53 Exchange Rate 12 0.03 -0.15 —0.60** 0.01
Exchange Rate 10 0.37 -0.40 -0.60* -0.95**  Monefjebential 1 -0.09 0.43 0.53 0.37
Exchange Rate 11 -0.22 1.97 0.38 -0.27 Money [Rifféal 2 0.002 -0.35 —0.91** 0.12
Exchange Rate 12 -0.07 1.09 0.63** 0.45 Money Défieial 3 -0.08 -0.11 0.31 -0.25
Money Differential 1 0.32 1.85 -1.68* -0.19 MoneiffErential 4 -0.05 -0.65 -0.60 0.05
Money Differential 2 0.47 1.83 -2.51* -1.95*  MonBjfferential 5 -0.11 0.40 1.11 -0.14
Money Differential 3 0.48 -0.08 —2.26* -2.07*  MonBifferential 6 -0.12 0.57 0.07 0.06
Money Differential 4 0.60 1.16 —2.50* —1.55*  Mon#@jfferential 12 0.03 0.43 -0.24 -0.21
Money Differential 5 -1.00 0.19 -0.87* 1.09 IntarBsfferential 1 -0.0003 -0.01 -0.01 —-0.003
Money Differential 6 -1.09 1.24* 0.01 1.27***Interest Differential 2 -0.001 -0.01 0.01 -0.003
Money Differential 9 -0.51 0.89 -0.63*** 0.39 Interest Differential 3 -0.003 -0.01 0.01 -0.01
Money Differential 10 -0.34 -1.26 -0.19 0.48 Ing¢mBifferential 4 -0.002 0.01 0.02 -0.01
Money Differential 11 -2.53 -1.52 -0.59 -0.70 IetrDifferential 5 -0.002 0.005 0.01 -0.01
Money Differential 12 -2.01*»* -1.13 -0.39 —1.36** nterest Differential 6 0.0005 0.01 0.01 -0.002

Continued—
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Table 2
Real Exchange Rate Nominal Exchange Rate

Variables Lags Pak-US  Pak-UK Pak-EuRak-Japan Variables Lags Pak-US Pak-UKPak- Euro Pak-Japan
Interest Differential 1 0.00002-0.04 0.12* -0.03 Interest Differential 12 -0.001 0.01 0.01%** 0.002
Interest Differential 2 0.0047 0.01 0.29* —0.05***Relative Prices -0.07 -1.85 -1.10 0.31
Interest Differential 3 0.003 -0.04 0.38* -0.03 &ple Prices -0.49 3.08 2.53 -0.37
Interest Differential 4 0.00004-0.07 0.35* -0.10**  Relative Prices 3 0.42 -0.50 .881 -0.98
Interest Differential 5 0.01 0.07 0.24* —-0.10* Reéla Prices 4 0.38 131 3.84 2.36
Interest Differential 6 0.003 0.13 0.15* —-0.07***Relative Prices 0.51 0.02 —4.95%*  _1.04
Interest Differential 9 0.003 -0.03 —-0.06 0.11* |&&ve Prices 6 -0.03 0.13 1.40 2.34xxx
Interest Differential 10 0.004 -0.18 —0.09** 0.09** Relative Prices 12 0.21 4.35*% 3,13 131
Interest Differential 11 0.01**  -0.08 -0.11* 0.002 Constant 0.01** —-0.02 0.004 -0.03
Interest Differential 12 0.001 -0.06** -0.04 —0.06* Dummy-1 -0.003 -0.01 -0.07
Constant 0.04* —0.07** 0.12* 0.05*  Dummy-2 0.05*
Dummy-1 -0.09 0.45** —0.11
Dummy-2 -0.01 013* R 0.83 0.76 0.88 0.87
R 0.88 0.79 0.97 0.95

Table 2—(Continued

Note:*, ** and *** indicate significance level at 1, &d 10 percent respectively.
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behaviour of the real exchange rate. Results ot4Bifow that the real exchange rate
instantaneously adjusts to the shock but oversh@or® the equilibrium level
followed by appreciation to restore the long runikgrium. Monthly changes in the
nominal money differential and the nominal interakfferential significantly
explains the changes in the nominal exchange rdteio case of Pak-Euro. Results
also show that exchange rate does not responcetéraquent changes in prices in
either case. Exchange rate is affected byabth6th month changes in prices in case
of Pak-Euro and Pak-Japan respectively, whilekitsaone year in case of Pak-UK.
Recent experience in Pakistan for the last fews/shows that increase in money
supply was not adjusted by prices even for thregsye

(2) Model 2: Trade Model

Monthly changes in the real exchange rate are fiignily explained by the
changes in the imports and the changes in the txpar shown in Table 3. The
linkages are more explained in case of Pak-US. Wewehe real exchange rate also
responds to the frequent changes in exports andrisin case of Pak-Japan and
Pak-UK but in case of Pak-Euro, linkages are naty \v&rong. Moreover, real
exchange rate also responds to its own lags edlyeiciacase of Pak-US and Pak-
UK. Results of IRF show that the real exchange masantaneously adjusts but
overshoots from the equilibrium level and then atjuback towards long-run
equilibrium. Opposite to the results of the reathenge rate, monthly changes in
the nominal exchange rate are significantly exgdirby exports and imports
especially in the case of Pak-Euro and Pak-Japais interesting to note that
frequent changes in exports are significantly resigd by the nominal exchange rate
but this is not the case with imports. Kemal andliQ§003) on the other hand
shows that response of changes in exports is equént due to changes in exchange
rate while it is frequent in case of imports. Thi®ws opposite association of these
variables if we take one variable independent @hdralependent or vice versa.

(3) Model 3: Exchange Rate—Forex Relationship

Monthly changes in the real exchange rate arefgignily explained by 1st
month’s lag of forex reserves in case of Pak-UK Ba#l-Euro as shown in Table 4.
However, 6 months lagged changes in forex reseaffest the real exchange rate in
case of Pak-US which is quite strange because we laage number of reserves in
Dollars (almost 90 percent or even more than tiégsults of IRF show that real
exchange rate overshoots initially but then appttesi to restore the equilibrium-
Moreover, IRF also shows that shock caused by fogegrves spontaneously adjusts
by exchange rate in case of Pak-US and Pak-Japarth® other hand nominal

¥Graphs of IRF can be obtained directly from thehars or earlier version of this paper which
was presented at the 20th AGM and Conference o2 8D05.
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Table 3
VAR Estimates of Trade Model
Real Exchange Rate Nominal Exchange Rate
Variables Lags Pak-US Pak-UK Pak-Euro  Pak-Japan Pak-US Pak-UK Hak- Pak-Japan
Exchange Rate 1 —0.29** —1.08** 0.12 0.44 -0.15 6+40. 0.74* 0.09
Exchange Rate 2 -1.20* -0.15 0.28 0.28 -0.37 -0.06 0.13 0.33
Exchange Rate 3 —-0.52* 0.00 -0.20 -0.02 —-0.50 -0.05 -0.24 0.19
Exchange Rate 4 —-0.74* -0.12 0.001**  —-0.29 -0.66* -0.004 0.08 —0.42%*
Exchange Rate 5 0.01 0.11 -0.26 -0.27 0.52*** -0.32 -041 -0.30
Exchange Rate 6 —0.54* -0.86* -0.22 0.13 0.59* 60.3 0.18 0.09
Exchange Rate 9 -0.17 -0.01 -0.22 -0.27 0.79 -0.18 0.01 -0.16
Exchange Rate 10 0.32* -0.32 -0.27 —0.49** 0.30 360. —-0.48* -0.39
Exchange Rate 11 -0.23 0.18 0.09 0.19 -0.07 0.08 36*0. 0.11
Exchange Rate 12 -0.36* -0.14 -0.11 0.46** 0.03 190. -0.19 0.38***
Imports 1 —0.05* -0.03 -0.03 -0.16* -0.02 -0.06 166« -0.17*
Imports 2 -0.07* 0.03 -0.01 -0.13 -0.04**  -0.11 .0D —0.17*
Imports 3 —-0.004 -0.11 0.01 -0.01 —0.07* -0.19 030. -0.03
Imports 4 0.07* 0.07 0.20 0.23** -0.02 —0.002 022*  0.26*
Imports 5 0.06** 0.15 0.10 0.10 0.03 0.13 0.01 &21
Imports 6 0.04* 0.16** 0.08 0.01 0.01 0.09 0.10 10.
Imports 9 —0.03** 0.12** 0.10 -0.15 -0.01 0.15 o9 -0.07
Imports 10 -0.03 0.34* —0.004** -0.19 0.03 0.23 .0 -0.05
Imports 11 -0.01 0.08 -0.08 -0.15 -0.04 0.02 0.04 0.03-

Continued—
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Table 3

Imports 12 0.02 -0.01 -0.02 -0.07 -0.01 0.01 0.04 0.0001
Exports 1 —-0.09* -0.01 -0.03 -0.07 0.02 0.07 0.02 0.02
Exports 2 —-0.10* 0.10%+* 0.08 -0.05 -0.01 0.14 0.07 0.01
Exports 3 —-0.15* 0.16%** 0.04 -0.11* -0.03 0.15 oa —0.11%+*
Exports 4 -0.12* 0.08 -0.01 -0.13** —0.06*** 0.02 0.20%** -0.19*
Exports 5 —-0.09* 0.06 0.08 -0.10 -0.03 —0.005 0.01 -0.13***
Exports 6 —0.05*** 0.01 -0.13 —0.09*** 0.04 0.01 28* -0.07
Exports 9 —-0.03 —-0.19* -0.07 —-0.13* 0.05 —0.13%* 0.%7*** —0.13*
Exports 10 -0.03 -0.02 0.20 -0.03 0.03 0.05 0.14***-0.05
Exports 11 —-0.10* 0.26* 0.01 —-0.06 0.03 0.18 -0¥21* -0.03
Exports 12 -0.15* 0.11 -0.12 -0.13* —-0.003 0.08 080. -0.09
Constant 0.03* -0.02* -0.01 0.01*** 0.0003 -0.02** —-0.005 0.003
Dummy-1 -0.11* 0.07
Dummy-2 0.07 0.02 0.01* 0.04* 0.04 0.03
R? 0.98 0.96 0.91 0.97 0.93 0.93 0.94 0.97

Table 3—(Continued
Note:*, **, and *** indicate significance level ate 5, and 10 percent respectively.
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Table 4

Estimates of Forex Model

845

Real Exchange Rate

Nominal Exchange Rate

Variables Lags Pal-US Pal-UK Pal-Eurc Pal-Japal Pak-US Pal-UK Pal-Eurc Pal-Japa
Exchange Rate 1 -0.15 —0.44**x —-0.60* -0.42 -0.50 0.65* -0.67* —0.56%**
Exchange Rate 2 -0.33 -0.73* -0.09 -0.25 —1.06%** 0.92* -0.23 -0.22
Exchange Rate 3 -0.38 -0.74* -0.27 -0.14 —-0.90* 3041, —0.44** -0.01
Exchange Rate 4 —0.37*** —0.56** -0.24 -0.36 -0.70* -1.09* —0.53* -0.32
Exchange Rate 5 -0.17 —0.51 % -0.13 -0.38 —1.24** —0.95* -0.31 -0.40
Exchange Rate 6 -0.17 -0.72* -0.05 -0.18 —1.04%** 1.39* -0.15 -0.20
Exchange Rate 7 -0.33 -0.72* 0.02 -0.41 —1.33** 1841. -0.01 -0.70
Exchange Rate 8 -0.09 -0.38 0.10 -0.02 -0.99 -0.88* 0.25 -0.20
Exchange Rate 9 -0.05 —0.51%** 0.25 0.20 -0.69 597 0.39 0.01
Exchange Rate 10 -0.25 -0.27 -0.08 -0.07 —0.61%** 0.43%** 0.02 -0.24
Exchange Rate 11 —0.32%** -0.12 0.22 -0.09 —0.50***  -0.22 0.37%* -0.25
Exchange Rate 12 -0.17 0.06 0.49* -0.18 -0.37 0.15 0.52% -0.56
Forex Reserves 1 0.03 —0.19* —0.24* -0.13 0.09 409. —0.46* 0.09
Forex Reserves 2 0.07 0.14 0.16 0.02 0.10** 0.08 010. 0.07
Forex Reserves 3 0.00 -0.18 -0.10 0.05 0.02 —0.28** -0.09 0.12
Forex Reserves 4 0.00 -0.03 -0.10 0.06 -0.01 -0.07 -0.08 0.07
Forex Reserves 5 -0.05 0.08 -0.04 0.09 -0.02 0.16 12 0 0.01
forex Reserves 6 —0.06*** -0.05 -0.08 0.01 0.04*** 0.07 0.06 -0.03
forex Reserves 7 -0.01 0.01 —0.14** 0.06 0.07*** 1D. -0.04 -0.04
forex Reserves 8 0.01 0.25* 0.13%* 0.09 0.05* 0*4 0.19* 0.02
forex Reserves 9 -0.01 0.10 0.05 -0.04 0.07%* 0.28 0.04 -0.01
forex Reserves 10 0.02 0.17% -0.10 -0.04 0.05%* 0.32* -0.12 0.05
forex Reserves 11 0.04 0.07 -0.07 -0.05 0.07* 0.18* -0.12 0.06
forex Reserves 12 0.02 0.02 0.04 -0.02 0.04* o 2* 0.01 0.06
Constant 0.01* -0.06* 0.01 0.00 0.00*** -0.14* 00. -0.04
Dummy-1 —0.08** —0.20** 0.10 0.13%+* -0.10
Dummy-2 0.09* 0.10* 0.04 —0.07*** 0.15* 0.10* ®0
R 0.79 0.82 0.81 0.67 0.89 0.86 0.82 0.76

Note: *, **, and *** indicate significance level ate 5, and 10 percent respectively.
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exchange rate frequently responds the changeséx feserves in case of Pak-US
and Pak-UK. Interestingly it is examined in botalrand the nominal exchange rates
the changes in the forex reserves either affedhaxge rate with one or two period
lags and then after 6, 7 or 8 months lag. Dailyadatthis regard could give better
results which is not taken in the current analysishe above analysis shows that
changes in the forex reserves only change thevialee of exchange rate in case of
Pak-US, not the real exchange rate. This implias appreciation in exchange rate
due to high inflow of foreign exchange reservefakistan does not make currency
stronger in real terms, we can term it as overdlexchange rate. Current

appreciation is rather a temporary appreciationctvtdan take U-turn if the forex

reserves or remittances are stopped flowing intacthuntry.

VIl. SUMMARY AND CONCLUSIONS

We have analysed the behaviour of exchange raterest rate, interest
differential, money supply, money differential, q&s, relative prices, forex reserves,
imports and exports. SVAR model is estimated tockhihe short-run impacts on
both nominal and real exchange rate with respetttaanovements in fundamentals.

Prices in Pakistan were more stable in pre 9/1%hema post 9/11 era, which
could be due to recent oil price hike. As discudsgdanjua (2004) that interest rate
is used as a main monetary tool to adjust exchaatgeafter 9/11, it has been found
that volatility in interest differential was highafter 9/11. However, now when
interest rates are quite low Pakistan should thimice before changing the interest
rate because frequent changes in a wrong direcgonaffect the fiscal debt and
other variables including exchange rate. Moreowdras also been observed, though
not analysed, in this study that inflationary gags lwidened in the last two years;
therefore, there is a potential that inflation @aerease at any time. Therefore, some
policy should be adopted which can tackle the etqueincrease in inflation, and
contain the current expected inflation.

The gap between the nominal and real exchangehestavidened after 9/11,
which is the major concern for the policy-makerka@iges in the nominal exchange
rate and real exchange rate are highly correlatedb&cause relative prices are not
significantly correlated with the nominal exchangdge, we might say that the
nominal exchange rate variations cause real exeheatg variations. Exchange rate
did not capture frequent changes in relative priegsch implies that PPP does not
hold for the recent floating period. This resulnfarms to the theory and the facts
that productivity growth and prices of traded amdh#traded goods are not similar
between Pakistan and other countries. PPP mighit inothe long run but it is not
analysed in this study due to sample restrictions.

Monetary model significantly explains the movemeintghe real exchange
rate especially in case of Pak-Euro and Pak-Japhite, movements in nominal
exchange rate are not significantly explained by itionetary model for the three
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countries except for Pak-Euro. It is concluded frone monetary model that
exchange rate does not respond to the frequengekan prices, which again show
the departure of PPP hypothesis in the short rire ffade model explains the
movements in the real exchange rate significardly Fak-US, Pak-UK and Pak-
Japan and the nominal exchange rate for Pak-EwtoPak-Japan. It is concluded
from the trade model that exchange rate frequerggponds to the changes in
exports but the response is not that frequent vthere is an increase in imports.
Changes in forex reserves are responded by Pak-&#hddPak-UK real exchange
rates. However, the Pak-US nominal exchange raffasted by forex Reserves and
not the real exchange rate.

The most important finding of this study is thatlrexchange rate always
overshoots in response to some shock and then tadheck to restore the
equilibrium, although the adjustment process vabigsountry. The real exchange
rate is not completely a random walk model andnttezements are also explained
by other fundamentals. This result coincides wiih findings of MacDonald (1999)
and MacDonald and Taylor (1994). In the flexiblecleange rate regime and the
rapid development of global financial system, manetvariables are expected to
affect exchange rate more than any other variabiethis context, it has been found
that movements of Pakistani currency is more linkedeuro Area and then with
Japan.

The adjustment behaviour of exchange rate due ¢ckslbaused by forex
reserves show that it adjusts and restores théikaguin in case of Pak-US and Pak-
Japan. Therefore, keeping reserves in dollars asm ig safer than any other
currency. In the future research we can take dddya on forex reserves and
exchange rates, weekly or fortnightly data on mom&grest rate and prices. Long-
term interest rate can be useful to take into actouorder to get better results in
monetary model.
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Comments

The authors have picked up a very interesting amely topic and has
attempted to provide a detailed analysis of theabielur of Pakistan’s exchange rate
after the Sate Bank of Pakistan adopted a fred flegime in July 2000. The
analysis becomes even more important in view ofpihst-9/11 events and authors
have looked into this by comparing the volatility Pakistan rupeeis-a-vis other
major currencies in the pre- and post-9/11 periotlee paper also investigates the
movements in other macroeconomic variables sucimtagest rate, money supply,
foreign exchange reserves and imports and expdwtenthly data from Pakistan,
USA, UK, Euro Area and Japan are used for econdenetralysis. The empirical
evidence does not support the validity of shortpunchasing power parity under a
free-float. Further, the results suggest that argk rate in Pakistan is determined by
the demand and supply conditions in the foreignrharge market. The empirical
evidence also supports the view that the recefavindf foreign exchange reserves
helps the currency to appreciate whereas detdoaratf trade balance leads to
exchange rate depreciation.

The main focus of the paper, however, is the mowemkexchange rate after
the free-float. The authors argue that contraryh&oretical belief that a move to
free-float exchange rate helps to reduce imbalanteke current account, due to
prevailing imperfect market conditions and poonsmission mechanism in case of
Pakistan, exchange rate policy alone cannot redu@diminate the current account
imbalances. Therefore, it is suggested that a nm¥eee-float has to be supported
by fiscal and monetary policy measures. The ewgdirevidence provided in the
paper suggests that the Pakistan rupee experieacy depreciation after the switch
to a free-float. However, significant increasefaneign exchange in the post-9/11
period helped the currency to slightly appreciatd then stabilise. The paper also
finds that Pakistan rupee is closely linked to Japanese yen. These are important
findings. However, | have some comments to furtimarove this paper.

General Comments

No doubt that the issue raised and analysed inptgier is an interesting one
and the authors have provided a very detailed aisalyHowever, such a detailed
analysis is perhaps the main problem with this pap&he paper seems to be
extracted from author's master thesis (author kaently completed his Masters in
Economics from University of Warwick, UK). The mabody of the paper has 35
pages including 19 tables while the appendix inetu0 figures. This is a very long
paper by any conference standards. In fact, reffegethis paper was not an easy
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task. My first suggestion for the authors are ubssantially reduce the size of the
paper to make it publishable in the proceedings.

Next, some of the econometric tests are used sitgplgst the established
theory and the empirical findings are trivial. hirtk, the focus on free-float and a
comparison of pre- and post-9/11 events on excheatgeis itself is very important
and including other avenues in the same paper selyeaffects the main focus of the
paper. Further, the objective of any researctoigareport the empirical results but
to look into policy implications of the results abted in line with the basic
motivation for the research. The paper lacks sowlis the policy implications. For
instance, authors rightly asserts that Pakistareeugppreciated in the post-9/11
period. But this may not be directly related teveitch to free-float. It is widely
believed (and | have been advocating this for tet two years) and the recent
economic performance of Pakistan is partly duectmemic planning but mostly due
to international economic environment in the pd4tt9period. Being a coalition
partner in the war on terror, in the aftermath Hf19 Pakistan enjoyed softening of
economic sanctions that were imposed by the UStan@lvVest in 1998. At the same
time, increased uncertainty of Pakistanis investrirethe US forced them to transfer
their assets to Pakistan, resulting into largeoimfbf remittances. The result was a
substantial increase in foreign exchange resertéshvhelped the currency, first, to
slightly appreciate and then stabilise. This iadtly what the paper has found. As
the result is due to external factors, these canditcould not prevail in the long run.
The main question remains, what next. | did ngieex the authors to thoroughly
look into this broader question and suggest sontieig® for a long-run stability of
the exchange rate. However, preliminary discusammpart of policy implication is
needed.

| also have a couple of technical comments. Theepases monthly data on
exchange rates for empirical estimation. The asthauld agree that exchange rate
movements are extremely fast and at times it igcdIf to capture these movements
on a daily basis due to regional time differencélse of monthly data to analyse the
issue of exchange rate volatility seems to be mmbrand may provide misleading
results. Some important information may have beshwith this aggregation. This
poses even more problem when the paper is extetedet/estigate the impact of
shocks on exchange rates using impulse responsédog. Impulse responses for
exchange rate are basically used to observe how itowould take the market to
adjust to a shock. Usually, a shock is introduaed its impact is observed over a
week to 10 days. Observing daily changes by usiogthly averages is completely
in appropriate. The authors should make use di-figquency data such as daily
observation on exchange rate to perform this aisabisd obtain some meaningful
results.
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| also have a problem with the empirical test oPRIPd the results reported in
Table 8 and Table 9. Theoretically, spot rate khdwe equal to relative prices at
abroad and home, if PPP holds. This would meagstiiction ona, anda to be
‘+1" and ‘-1’, respectively. This requires estimat of a restricted version of
equation in footnote 15 (on page 11) with reswitsi (s, p, p) = (1, -1, 1). With
these restrictions imposed ‘a priori’, you can testidual of equation in footnote 15
for unit root. PPP holds if the process is statignaSurprisingly, the paper talks
about diagnostics tests but estimates a simple ©OL@st the validity of PPP. A
similar approach could be used for estimating aqndbr mean reversion (footnote
16 on page 12). This approach is superior to tietbat the authors have used in
this paper.

Finally, | appreciate the effort made in this paped commend the authors for
choosing an important area of research. | belteat the comments made in this
report would help to improve the quality of pape®ome minor technical comments
are directly communicated to the authors.

Ahmed M. Khalid
Bond University,
Australia.



