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Abstract

The thesis undertakes an empirical analysis op#rallel market exchange rate behavior
in the post-Bretton-Woods era based on monthly dptnning the period 1973m01 to
1998 m12 for a heterogeneous group of 56 coun&eesss the globe. The preliminary
investigation regress a crash dummy on paralleketgsremium using a Binary Choice
model. The main analysis is conducted by estimatuegtraditional and a parallel market
variant of PPP using the Johansen Multivariate egrmation method. Based upon the
VEC models obtained the hypothesis of a weak-foneh @ strong-form PPP are tested in
the form of identifying restrictions on the cointating vectors, respectively, whilst the
joint hypothesis of a long-run strong from PPP parallel rate as well as long-run
informational efficiency in the parallel market tested for the alternative model. The
empirical results obtained suggest that: weak-f®RP models receive stronger support
than the alternative model across the whole sarappecially for the Latin American
economies. The strong-form PPP is best receivedffizan economies but mostly for the
parallel exchange rate solely. The use of parafiatket exchange rates and wholesale
price indices has been shown to be more supparfitiee PPP validity, especially for the
strong-form PPP. The empirical findings emphasize heed to adopt more flexible
exchange rate policies, while the liberalization tbe capital flows and the global
integration of the currency markets are in favotithe countries that avoid adopting

restrictive macroeconomic policies.
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Chapter 1: Introduction

Subsequent to the demise of the Bretton Woods tadljiespeg exchange rate system in the
early 1970s , most of the large industrialized ¢oes have undergone the shift from fixed

to floating exchange rate regime (Sager & Tayl@)& Frankel & Rose, 1994) , arising

intense concerns and extensive disputes upon tregifo exchange market amongst
academic economists, policymakers and practitioriédne generalized floating exchange
regime, as Frankel & Rose (1994) note, providedheruosts with required empirical data

set for solving such academic disputes and meaevdribught about more immediate

policy issues. A large extent of ensuing literatdioeused on the development and
estimation of empirical exchange rate models ufidating exchange rate regime, among
which the macro-fundamental based models of exchaaig determination dominated the

others during the decade. This class of modelserdrggn the simple Purchasing Power

Parity (PPP) model, the flexible monetary modelsexthange rate and the sticky-price

overshooting models to portfolio balance models.

The PPP hypothesis has been the building blocktefnational economics and underpins
all the above-mentioned theoretical frameworksxichange rate determination. The long-
run validity of PPP, especially, has been positec dong-run equilibrium condition for
many dynamic exchange rate modelkhe PPP proposition has been subject to substanti
empirical investigation. Thanks to the developmaihew econometric methods, such as
cointegration and non-stationary panel methodsnietests of PPP, as summarized by
MacDonald (2007, p50), have concentrated on uswoigtegration methods to test the
relationship between the nominal exchange raterelative price differentials, as well as

the unit root methods to determine if real exchamges are mean-reverting processes.

It is noteworthy that for most of the previous PRlies, the focus is mainly on developed
economies, with only minor coverage of developirgpr®mies. However,as we will
discuss in the suceeding chapter, the PPP consapiite important for less developed
economieg.As stated in Cerrato & Sanrantis (2007), manyhefse (developing or less

developed) countries tend to have some form okedfiexchange rate system combined

! Consult Abuaf and Jorion (1990), Dornbusch (1976) and Mussa (1982) among many others in this strand
of the literature.
’The importance of PPP concepts is articulated in Balhmani — Oskooee and Hegerty (2009) and discussed in
section 2.3 of the thesis.
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with foreign trade and capital restrictions andeofsuffer from high inflation and large
external deficits, some are even prone to financredes. This feature of developing
economies have led to the emergence and developofigpdrallel (black) market for
foreign exchang. The black market exchange rategudly market determined whilst the
official exchange rate are often controlled by thenetary authorities in these countries. It
is arguable, therefore, the paralllel market ratghinreflect the true value of currency as

opposed to the potentially misleading official excbe rate.

Similar arguments have been advocated by ReinhdrRagoff (2004) who claims that :
“Officially-reported exchange rate itself is ofterofoundly misleading. One often gets a
false picture of the underlying monetary policy ahé ability of the economy to adjust
imbalances. Official rate can be meaningless amdrémoved from the rate at which
transactions take place.”

According to their research based on a compreherdgata set chronicling the exchange
rate regime history spanning the period 1946-1998 53 countries, dual or multiple rates,
and/or parallel markets were far more commonplhee it is commonly thought. Among
industrialized economies: dual or multiple ratesevithe norm in the 1940s and 1950s,
whist amongst developing countries the existencpavéllel market remained relatively
commonplace through the 1980s. Over the courseost-\World Walil history, virtually
every country has relied, at one time or another,capital controls and/or multiple

exchange rate systems.

By comparing the evolution of both the official apdrallel exchange rates, they find the
history of exchange rate policy is interpreted vdifferently when market-determined
rates are used instead of official rates. Theyelelithat in comparison to the official
exchange rates, the data on market-determined tatss reliable and generally far better
indicators of the underlying monetary policy. Tledings of their empirical analysis are
positive and consistent with the argument thatntle@etary policy stance is better reflected

in market rates.

Empirical evidence concerning the activeness odlfgr(black) markets is abundant. Take
the experience of Latin American for example. Theooic high inflation rates and
corresponding current account deficits of thesentries since 1970s has led to the

10



emergence of a strong black market for dollars,tbaehas become an integral part of the
countries’ infrastructure. lllegal parallel markeds been a norm in most of Africa and
South Asia, as well in several Latin American coiast especially through the 1980.
Shachmurove & Yochanan (1999) has reported thaethee only 17 countries whose
currencies are free from an internal black markiire evidences for a broader coverage
of countries have been documented by Ghei, Kiguel,O’Connel (1996).

Given the importance of the parallel markets in history of most developing countries
and also some developed countries, it is of grgatest to study the behavior of parallel
market exchange and as Reinhart & Rogoff propasedchieve better understandings of
monetary and exchange rate policies and maybe Igji@don the understanding of the
official exchange rate markegspecially in a period of increasing financial aislity and
greater integration of the world economies

In prior to defining the central questions of stuidlys necessary to provide a brief outline

of some basic concepts and stylized facts conagithie parallel market exchange rate

A parallel foreign exchange market system is onwlich transactions are conducted at
more than one exchange rate and at least one gbréhwiling rates is freely floating,
market-determined rate (Kiguel and O’Connell, 199B)e parallel exchange rate can
emerge only when the government imposes exchangieoto (on the volume of certain
foreign exchange transactions or on the price atlwbuch transactions are made) and
such controls can affect the demand or supply éoeifin currencies. As Kiguel and
O’Connell summarise, although details vary fromectscase, the development of parallel
foreign markets normally follow two paths: the escory might start from a unified foreign
exchange market and the authorities adopt an alffidual exchange rate system in
response to a balance of payments crisis. Alterelgti a parallel market might emerge
gradually as the authorities impose restrictiongaoeess to foreign exchange in an effort to

maintain an overvalued exchange rate.

The parallel rate markets can be classified imgpk way based on its legality. A common

dichotomy is dual exchange rate and black mark&tesy. The former type of markets are

*> More evidences concerning the activeness of the parallel market for foreign exchange can be found in
Edwards (1989) and Montiel et al.(1993).
11



legal in which most current account transactioke falace at a pegged commercial rate,
capital account transactions, on the other hand, rmarket-determined financial rate and
the parallel market is used to insulate the reghefeconomy from the shocks of short-
term capital flows. The latter case, an illegahdid market system normally emerges when
private agents attempt to evade restrictions onptiee or quantity of foreign exchange

transactions. A black market system can coexistgalaith a dual exchange rate system but
it is necessary to distinguish between these twesyf parallel markets as the underlying
monetary policies objectives are different in soaspects. It is obvious that the term
parallel market is a broader definition encompagtie black market for foreign currency.

The difference between the two types of marketgel illustrated in Kiguel and O’Conell
(1995), an insightful exploration of empirical eeitte on parallel systems based on a
World Bank study of eight countries-Argentina, GhaNlexico, Sudan, Tanzania, Turkey,
Venezuela, and Zambia. As summarized in this pagerernments adopt dual exchange
rate system as a transitional effort to limit thélationary effect of a devaluation (Flood
1978, Lizondo 1987, Kiguel and Lizondo 1990), sfeally, to deal with balance of
payments crises, increase the effectiveness of tagnpolicy or to help unify the foreign
exchange market, amongst which a balance of payonisig is the most common case. On
the long-term basis, some countries have adoptdgabexchange rate system using the
parallel exchange rate to deal with short-termteffiows (Flood and Marison 1982). An
official parallel market is also adopted aiminguaify the foreign exchange market as a
transitional device. In most developing countrigigsck markets are commonplace due to
the unanimously prevailing restrictions on capigéaicount transactions in the official

exchange market from the 1940s.

It is commonly believed that, whilst a dual systemporarily installed normally serve as
part of an overall policy adjustment, the emergentea black market often reflects
systematic bias against devaluation of the offie@athange rate (Kiguel and O’Conell
1995). By observing the black market evolution grais of many developing countries, it
is easy to notice that the expansionary monetadyfianal policies is often associated with
the rise of inflation rate, leading eventually to @/ervalued exchange rate, the balance of
payments gradually worsens. As well explained bgu€l and O’Conell, in the occasions
that the government is not capable of correcting itnbalance, it will then be forced to
impose restrictions on the access to official fgneeéxchange which will in turn cause the

expectations of maxi-devaluation or tightening fgneexchange controls in the market.
12



The demand for foreign exchange hence will incressenporters will be encouraged to
accumulate inventory and the substitution behavi@tomestic assets for foreign exchange

will be promoted and hence the emergence of blaaken.

The degree of influence of the parallel rate andirtleffects on overall economic

performance depend largely on the size of the premdefined as:
PMP = (% - 1) x 100 (1.1)

where PMP denotes parallel market premiufE denotes parallel market exchange rate

andOE denotes official exchange rdte.

It has been advocated in numerous researches hbgparallel market premium often

serves as a reliable guide to the direction ofrkutifficial exchange rate changes (Ghei and
Kamin 1999). For instance, Kiguel and O’Conell (3P8uggest that a significant spread
between black market and official rate may be aaigf macroeconomics misalignments.
This is an interesting perspective to explore tlpadhics and interactions between the

official and parallel exchange rate markets.

Having established the key definitions and factspafallel market exchange rate, we
proceed to define the central questions of thidysas well as the methodology employed

as follows:

First of all, as a preliminary investigation, weress a currency crash dummy on the 12-
month parallel market premium in line with Reini8afRogoff (2004) for 37 countries
across the globe during the period 1973 M01 to 1992 based on Monthly data. Our
empirical analysis will help to clarify if the pdlel market premium can be a good

predictor of official exchange rate realignments.

The main empirical analysis is concentrated orirtgghe long-run validity of PPP based
on Johansen cointegration analysis. The monthlg datised for the nominal and official
exchange rates, the domestic price indices (botbleshle and consumer price indices)
during the sample period mentioned above. Two radtere models are investigated: the

* The definition adopted here is in line with Caporale and Cerrato ( 2006).
13



traditional weak-form and strong form PPP framewaskwell as a version of PPP model
proposed by Diamandis (2003) accountable for tlesgarce of both official and parallel

exchange rate markets.

The purpose of the study is twofold: while the malrective is focused on testing the
validity of long-run PPP in the recent float forhaterogeneous group of countries and
whether the market-determined parallel rates reseimnore support of the long run

Purchasing Power Parity as opposed to the offrzitd, we also investigated the nexus
between the two rates based on a parallel marksiove of PPP employing standard
cointegration techniques. It needs to be mentidhatithe original dataset we employed
includes 56 countries but has been reduced to @itges for the preliminary investigation

and 34 countries for the examination of PPP basgt@two main modefs.

The structure of the thesis is outlined as below:

The introductory chapter proposes the motivatiorthef study, outlines the key concepts
involved mostly for parallel market exchange raas, well as summarizes the main
purposes of study. The second chapter conductgctise survey of the extant literature of
relevance. Whilst a brief summary of the macro-ameéntals is provided, more emphasis
is placed on the PPP literature and the studigsaoallel exchange rate and of course, the
connection between these two classes of work wfachitates our empirical analysis.
Chapter three presents the methodology employédeinhesis and more specifically, the
theoretical framework for each stage of analysisel as the corresponding econometric
approaches having been used. Chapter four refnartesults of our empirical analysis and
analyzes the findings. Finally, chapter 5 summaribe empirical findings, concludes and
attempts to discuss the policy implications yielfi®an the empirical analysis.

> The details on the choice of countries for empirical analysis are discussed in chapter 3.
14



Chapter 2: Literature Review

This thesis copes with the behaviour of the offieiad parallel market exchange rates,
their interactions and, most importantly, whethiee tuse of the black market rate is
sensible, in order to obtain improved results,he investigation of the role of exchange
rates in economic life. As is obvious, in ordeafpreciate the necessity of using the black
market rates, it is essential to provide an ovenoéthe economic research that have been
conducted, on the field of exchange rate economiusl, now. Of course, as the literature
in this area is quite vast, we are going to focushe work that has been done in the most
important model in exchange rate economies, thealed Purchasing Power Parity (PPP,
hereafter). This is the workhorse model, againsiciwimost of the other models are
compared, especially models that have to do witimasion of the equilibrium exchange
rate. Thus, in order to do that, a brief discussibthe most important fundamentals-based
models of exchange rate determination is first pled. Then, the emphasis will be on PPP
and the relevant empirical work on it. In the firssction of this chapter, the parallel
exchange rate advocators’ work is to be discussethething that can provide more
evidence, in favour of using the black market ratesur models, instead of the official

exchange rate.

2.1 Macro- Fundamental Based Models of Exchange Rate Determination

Determining the value of a currency, in terms @& timits of another currency is one of the
most discussed and researched topics in econorofesgion. For many decades now,

economists are in a strenuous effort to constnudteanpirically verify models that are able

to spot the exchange rate, be it the nominal orelaéor the effective one. Since modern
world is much more integrated, the internationadés determines, in great extent, the
wealth of the countries around the world and theatignments of the exchange rates in
any region can affect more than the countries whieisee phenomenon takes place. The
study of the exchange rate remains a very actiseareh area. In this section, some of the

most influential models of exchange rate deternonadre discussed.

One of the earlier models in exchange rate detextioim is the so-called flexible price

monetary model. It is widely used for the relevantpirical work, since its assumptions

15



and approach is fairly simple and straightforwaks is very well documented by
MacDonald (2000), as well as Taylor (1995), thehexge rate here is determined by the
interaction of the supply and the demand for tworencies. The level of the money
demand is determined by the real income of the @ogn(y), the price level (p) and the
nominal interest rate (i). So, denoting the foreagmintry’s variables with an asterisk, the

equilibrium level of money is given by the follovgrequations,

m=p+tky-0j

. (2.1)
m=pn+tky-0]

where the money supply on the left hand side oktiugtions is equal to the demand (as it
is determined by the previously mentioned varigblésshould be noted that this model
assumes that the PPP principle always Kolfiice, PPP is represented by the following

(logarithmic) equation
$=R-R (2.2)

and, by using the previous three equations, itlaeasily shown that the exchange rate,
according to the flexible price monetary modelsdalows:

S=m-m-k y+k y+68,i-9. (2.3)

As it can be seen, the domestic money supply iserean lead to domestic currency
depreciation (since the exchange rate is definddeaanits of domestic currency for a unit
of the foreign one), while the relative increaselomestic income has the opposite effect.
Finally, the domestic interest rate resembles thleabior of money supply. Due to its
simplicity, the flexible price monetary model wadensively used in empirical economic
research but, due to the PPP assumption whicmsd®red quite strong and restrictive, its

popularity and success as a tool of economic rekdws declined.

Another important model, which has attempted ton®e realistic, is the sticky price
monetary model, as developed by Dornbusch (197&. blasic idea behind this model is
that, since there is evidently a lag of respons#gsnof the goods markets adjustment to
changes in the money market, and then the ovelsigopphenomenon can occur in
exchange rate market. If we assume a case of gyenlth (that is, an increase in the

® Since we briefly present the major exchange rate determination theories, most of which are based on the
PPP existence, we will not discuss PPP properties in details, until the relevant section of this chapter will

arise.
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supply of money), then there will be an overshapbtehaviour of the short-term exchange
rate, in order for the markets to equilibrate. Dou¢he fact that the financial assets market
immediately reacts in such an effect, this can leatigher prices in the good markets,
while the excessive money supply would force irgerates to decrease. This would cause
an outflow of capital from the domestic economyrciiog the national currency to
depreciate (something that is equal to an incréagbe price of foreign exchange). Of
course, this would be a short-term event and, exadlgt the long-term exchange rate will
be lower than the one prevailing now. Thus, thee aasovershooting, which is nothing
more than the higher initial value of the excharaje, compared to the long-run one.

Another strand of the exchange rate literaturdnéstype of models, where the exchange
rate is determined by economic agents, who folloutity maximization behaviour. In
this kind of models, inter-temporal budget constiiare used, while the agents are
optimizers. In their implications, these models sirailar to the flexible price monetary
model, with the major difference of assuming thestexice of representative agents’
behaviour. Moreover, in brief, we should mentioe #o-called portfolio balance model,
which, as is stated by Taylor (1995), their maiastdiee is the lack of perfect substitutability
of domestic and foreign assets. So, accordingea@dtticy decisions made by the monetary
authorities, there would be the respective readbipnhe economic agents, which in turn
affects the level of exchange rate. As it has [st®wn in the literature, the empirical work

on this type of models is rather limited and, mgsihsuccessful.

Turning our interest to models which are extengiusled in the relevant empirical work, it
should be noted that there exist a battery of d@ogbimodels that are used to infer,
regarding exchange rate behaviour. MacDonald (2p8&)ides an exhaustive exposition
of these approaches. One of those is the capitelremed exchange rate (CHEER) model.
Combining the concepts of uncovered interest p&uty?) and the PPP, it can be said that
this approach focuses mostly on the real exchaaige— capital account relation, while it
neglects any effects stemming from any other detemts (such as output or net foreign
assets). This approach can be useful, especiatheiturrent economic framework, where
the free floating exchange rates are followed lignsive financial and fiscal imbalances.
Since, as is emphasized by MacDonald (2000), exghaste misalignments coexist with
such imbalances, the finance of these imbalances the capital account seems to be a

way to return to equilibrium.
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A very popular approach for estimating equilibriterchange rates is the Behavioral
Equilibrium Exchange Rate (BEER) model, developgdCiark and MacDonald (1999).
As previously, the UIP condition is the main buigiblock of this approach, augmented

with a risk premium factor. That is,
DG ==(1 =10 ) + A (2.4)

where 4 is the aforementioned risk premium factor. As isuwtoented by MacDonald

(2000), the BEER model is quite convenient in dyewy the determinants of the real

exchange rate and, usually, the real effective @xgh rate is used in the relevant empirical
literature. Based on the previously stated paribndition, the real exchange rate,

according to BEER, should be

G =+ (1) - A (2.5)

where g, represents the long-run part of the real exchaatge It is assumed that the most

important determinants of this part of the excharage are the net foreign assets, the terms
of trade and a factor representing the Balassa-8laom effect. A relevant modelling
approach produces the Permanent Equilibrium Exah&sge (PEER) model. It is nothing
more that the decomposition of the real exchantge irdo its permanent and transitory
parts:

q[ :qP+qT (26)

with the two factors at the right hand side of #agiation representing the aforementioned
exchange rate parts. The permanent componenteis, tonsidered to represent the long
run equilibrium level of the exchange rate. In modgthis approach, several econometric
techniques have been used, including decompostgohniques (like univariate and
multivariate Beveridge — Nelson decomposition),ucnral VARs and cointegration
approach.

The last two approaches are based on the notitreohternal and external balance, which
iIs nothing more than the level of equilibrium exacha rate on which the economy
achieves a level of output in accordance to a levell of inflation and unemployment,

while the amount of net savings is capable of dogethe current account imbalances. In
this line of thought, Fundamental Equilibrium Exobe Rate (FEER) model is one of the

most heavily used, especially from internationagjamizations and governments. In order
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to implement this approach, the most usual appraath impose the necessary condition
for internal and external balance on a calibrategnseconomic model and extract from it
the real exchange rate that is consistent with thEinms would be the FEER. Another
popular approach here is to set the current acceguation equal to the one, with the
relevant variables calibrated in these values ¢hatverify the validity of the internal and
external balance. Thus, once more, the real exeheatg that is computed in this way is
the FEER. Although this modeling approach seensaie useful features for the policy
makers, its implementation is not that simple oaightforward, since different types of
problems can arise when it is applied (the mostontgmt of them the validity of the

calibrations used to determined FEER). Also, spiud capital flows are not considered,

rendering the model less realistic.

The last approach, using the concept of the interrxternal balance, is the Natural Real
Exchange Rate (NATREX) model. Again, this modeluasss that the capital account
imbalances should be covered by the net savingsm @conomy. In mathematical form, it

is:
S(tp nfg— Kwq R= CAq k nf} (2.7)

with S representing savings, which are dependeth®mnate of time preference and the net
foreign assets. Additionally, investments are acfiom of productivity (w), capital stock
(k) and the real exchange rate (q). NATREX is cdex®@d as a model producing both
medium — term and long — term equilibrium, basedtlom behavior of the respective
variables of the model.

Having completed this brief discussion of the majymdels and approaches for exchange
rate determination, we are going to proceed toahaysis of PPP, which is the most

important and most analyzed concept in internatiorecroeconomics and finance.

2.2 Purchasing Power Parity

Purchasing Power Parity (PPP) theory has beenotimerstone of exchange rate models in
international economics and also one of the simpiescro fundamental exchange rate
models It has been widely used to measure the equilibmalnes of currencies and is

often turned to by professions when it comes to smeag the misalignment of an
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equilibrium exchange rate (MacDonald, 2007). Esgdbgithe long-run validity of PPP has
been posited as a long-run equilibrium conditionrfiany dynamic exchange rate models
PPP is so influential in exchange rate literatthef Dornbusch and Krugman(1976) has
remarked: “Under the skin of any international exorst lies a deep-seated belief in some
variant of the PPP theory of the exchange rate”.

The PPP exchange rate corresponds to the nomichlaege rate level such that the
purchasing power of a unit of currency is exadtly same in the foreign country as in the
domestic country, as long as it is converted irdeifyn currency at that rate (Taylor,
2003). The principle is built upon the Law of OngcP (LOOP) which stipulates that the
homogeneous good should cost the same worldwide th& currencies are converted at
the market exchange rate (Bahmani-Oskooee and tye@®09). In its absolute version,

LOOP may be formalized as:

P,=SPF i=1,2,.. N (2.8)

where P denotes the price of the homogeneous daexpressed as the home currency at

time t, the asterisks denote the corresponding foreiggnihade,S is the nominal spot

exchange rafeat time t.

The mechanism that forces the absolute LOOP comndii based on the idea of frictionless
goods arbitrage (Sarno & Taylor, 2002) which assuthat goods produced internationally
are perfect substitutes, and there is no tariffagde costs, trade barriers such that
transaction costs are negligible. In this casectiaition of no profitable arbitrage would

ensure the equality of prices for homogeneous gaodsss countries.

Under this assumption, if there are n goods prodiucesach country, and each of these
goods has as its counterpart a homogeneous equiivialéhe foreign country, then by

summing across the n goods a measure of the oyeredl level in each country may be

obtained as:
n . n

R=>aR, andf =) aPf (2.9)
i=1 i=1

7 Consult Abuaf and Jorion (1990), Dornbusch (1976) and Mussa (1982) among many others in this strand
of the literature.
® The nominal exchange rate is expressed as home currency price of one unit of foreign currency hereby

unless specified otherwise.
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Where a denotes the weight used to aggregate the individt:iabs,Zai =1 and the
i=1

weights are assumed to be identical across coantrie

Based on the previous analysis, the absolute vredi®PP can be derived as:

~U

S—q (2.10)

Alternatively, taking the natural logarithms of tabove mentioned variables, we end up

with the following:

S=R-R. (2.11)

Combining the absolute PPP with the real exchaatgedefinition as mentioned before:

G=S+R-R (2.12)

Therefore, if the absolute PPP holds for a curretieylog of the real exchange rate would

be independent of the nominal exchange rate andineimvariant.

Nevertheless, it is apparent that the presumptioade by the absolute PPP are rather
unrealistic. First of all, the notion of perfectostitutability for most of the traded goods
does not exist due to product differentiation asra@®untries. Besides, the industry
structure and development level vary across casjttherefore, it would be unreasonable
for different countries to use the same weightsefach specific good in constructing the
aggregate price index. The absence of transactists @lso violates reality where we have
tariffs, non-tariff trade impediments, customs dsfitransportation costs and so on.

Apart from the absolute version of PPP, there & rdlative version of it, presenting

weaker conditions:
As =Ap-AR (2.13)
where a represents a first difference operator .

A long-lasting debate in economic profession isuhlibe type of the price index that is

most suitable for usage in PPP empirical work. Sofrthe earlier proponents of absolute
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PPP argue for the use of only traded goods priceomstructing PPP whilst others
support the use of a broader range of commoditiesaasuring the price level, with both
traded and non-traded goods inclufe@renkel (1976) summarizes that using only traded
good prices for PPP computation reflects an emphafsthe role commodity arbitrage
plays, whereas the advocators of a broader pricsuone underpin the asset approach of
exchange rate determination. In this light of tHuisgthe wholesale price index (WPI) has
been considered to be optimal for studies of PRRuUse of its higher proportion of traded
goods. For instance, McNown and Wallace (1989) land1992) have shown using the
CPI rather than the WPI causes PPP to be rejedimdever, Wu and Chen (1999) arrive
at the opposite result that PPP holds using CRéansWPI. In our study therefore, both
the consumer and wholesale price indices are us#éukiinterest of clarifying the debate.

Similar evidence has also been reported by MacRiofi&l95).

The rapid development and advancement of the apimiien techniques, initially
proposed by Engle and Granger (1987), has enalerketent cointegration and unit root-
based test of the PPP hypothesis which has coatediton the application of cointegration

methods to an equation such as

S=a+Bn+hn +& (2.14)

wheres:, as mentioned before, denotes the nominal excheatgewhilstr: ande: ,the

home and foreign price level respectively, all nueed in natural logarithms. Alsg,
denotes a constant term aada random error term. In particular, weak-form PPP
(MacDonald,1993) exists i, P: andp: are I(1) series , arg? is found to be 1(0) ,i.e.,
stationary. Furthermore, if the joint symmetry/ppdmnality condition holds for the
coefficients, which require$: = —5:=1 | then the so-called strong form PPP can be

found existent with the specification:
§=a+p-R+g (2.15)

The strong-form PPP is often assumed implicitlytfar unit root test based test of PPP to
examine the existence of unit root in the real exge. The real exchange rate has been

defined in equation (2.12):

%A= R+ R (2.16)

? See, inter alia, Angell (1922) and Viner (1937).
1% cassel (1928), Samuelson (1964)
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A number of researchéfshave applied different variants of unit root testexamine the
properties of the real exchange rate. If a unit iedound for real exchange rate, then the
strong-form PPP is rejected. An excellent summamhe empirical evidence on the weak
and strong form PPP is provided by MacDonald (2007)there, the author presents
findings in favour of the weak-form PPP. Nevertlssleit seems that the implied mean
reversion of real exchange rate is painfully lovespite the potential short-run variation,
an important condition for long — run validity ofPP is the real exchange rate to be
stationary over time. If the opposite holds, thenim@al exchange rate and the price
differential will permanently tend to deviate fra@ach another. Based on these ideas, it is
reasonable to apply stationarity tests to real amgh rate data, in order to examine them

for long-run purchasing power parity.

In this section a set of basic concepts and defirst of the PPP proposition have been
illustrated and the next section proceeds to dsscaisselective of recent empirical
evidences, researching the validity of PPP andetnphasis is placed on the long-run

perspective.

2.3 PPP - Empirical Evidence for Official Exchange Rate

Since PPP proposition is so influential in the ¢arion of models in international
macroeconomics and finance, it is reasonable t dint that the relevant empirical work
on this topic is voluminous. Many economists copad still work on topics that include
the econometric analysis of PPP, as one of thejomrasearch area. A wide range of
econometric techniques have been used, while #mefvork has followed the evolution
of the advances in econometric tools and the coatipal abilities of modern economists.
Since it is a laborious task to include every pieteesearch conducted on PPP here, we
will try to remain selective and discuss some @& thost important papers, with special

emphasis given to the long run implications of &P model.

Much of the PPP literature has been summarized lyelbarno and Taylor (2002) and
Taylor and Taylor (2004), who concentrate on spedffsues, highlighted by the wide
range of previous analyses performed, mainly fdustrial countries. Of course, the PPP

! see, for instance, Roll (1979); Darby (1980); MacDonald (1985); Enders (1988); Mark (1990).
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research was not limited to industrial countriésrdther, covers almost every country in

the world, depending on the focus of each pieacesdarch.

In order to facilitate the analysis, we first calesi the so-called “early evidence” on PPP.
That is, empirical estimates conducted, mostlyha1960s through to the 1980s, and then
proceed to consider more recent empirical testsléngely, but not exclusively, rely on

unit root and cointegration testing.

The initial efforts to empirically challenge thegotheses of PPP focused on estimations of
models that follow similar specifications to theuatjon (2.14), above. Additionally, some
of these papers have imposed restrictions in thelemof similar fashion as those
discussed in the previous section of this chapegarding the relative version of PPP, the
models that were used were of similar type, with tajor difference to be in the use of
differenced variables and not variables in lev@®ise major drawback of these studies was
the neglect from the economists of any possibiitydynamic behavior in these models.
Thus, the first studies had a static representaffvnbably, this was one of the main
reasons that these works failed to support the BPBthesis. Moreover, it should be also
noted the ignorance of the very important issustationarity from the researchers, which

was also a major problem with these pieces of work.

As is evident, the next natural step in the emaingork on PPP involved the usage of the
newly developed approaches for testing the existefcunit roots in the series under
consideration. Most of the papers, in this casedus test the real exchange rate for its
stationary properties. If they were 1(0), this wiblle a clear evidence of long-run validity
of PPP. Here, the models were similar to the equa2.12), described right above. The
most popular tests employed here are the well kADW test and the Phillips — Perron one.
In their paper, Sarno and Taylor (2002), anothepuper means of examining the
stationarity properties of the series was the waegaratio test, calculated as below:
(g = Lver@-a.)
k Var(q - q.,)

where k is a positive integer and Var stands fanance of the difference between the

(2.16)

current value of the real exchange rate from gs llais assumed that whenever this ratio is
equal to one, then the real exchange rate followandom walk process. Whenever its

value is below one and above zero, then it shoale la unit root. A final approach here
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was the examination for fractionally integratedesra technique allowing for the series to
be able to follow many different processes (ARMA.gtaccording to the respective

specification. Even though the econometric modelras increasingly sophisticated, the
econometric results remained poor and against Bie B/pothesis. Especially for the case
of long-run PPP, the mean — reversion conceptii®ekchange rate was strongly rejected,

in particular, for developed economies.

Before proceeding to the discussion of the usewitegration for PPP testing, it should be
noted that the unit root testing discussed above @zmnducted in, mainly, time series
dimension. This could be a disadvantage and, fisrrfason, many researchers extended
their research portfolio to the usage of pane wwot tests. In this way, they aimed in
increasing the power of their test and, thus, thesibility for favourable results. One of
the most important studies here was conducted hyaAbBnd Jorion (1990). But, again,
even though the results were improved, still thereo unanimous acceptance of the PPP
proposition. Nevertheless, the aforementioned astimalicate that the results might fail to
work in favour of purchasing power parity, but teisould probably be mainly attributed to
the inability of the econometric tools to verifyeth existence and not that much to the

inaccuracy of the assumptions underlying them.

Finally, cointegration techniques are widely empldyin studying PPP, especially the
Johansen methodology. In general, their resultsageen discouraging, especially in the
case of the long run validity of the strong-formFP®n the other hand, these studies of the
long run relation between the real exchange ratek the price levels revealed some
interesting aspects, for the international finahaaangements. First of all, the results
were in accordance to the PPP existence for spéustorical periods, namely the interwar
period, while it seems to hold in the case of coastwith high inflation. Additionally, it
was found that in periods where fixed exchangenegenes prevail, it is common to reject
the case of cointegration. What is very importasrehand of special interest for this thesis
is the fact that there is strong evidence in fa@PPP, in these cases where the wholesale
price index (WPI) is used as a proxy of the prieeel, compared to the usual consumer
price index (CPI). In the econometric analysis tf@lows in the next chapters, our
analysis is implemented by using both price indicéhis is done for reasons of

comparability, as well as for robustness check.
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A final strand of the empirical literature on PPRalves the use of data for very long time
periods, the so-called long span studies. The lbgignd this is that in order to capture the
mean reverting properties of the real exchangesrateis necessary to study periods
involving data for many years, since the whole psscof long rung adjustment is a slow
one. On the other hand, there is intensive criticen these kind of studies, since the
investigation of data for such long periods invelvmany imperilments, such as the
existence of structural breaks on the series, staghfrom any kind of macroeconomic or

financial shock, or because of the frequent chaingélse exchange rate arrangements of
many countries (especially less developed countmégsch have gone through tough

periods of financial instabilities and currency daflance of payment crises).

It is interesting to note here that for most of P studies, the focus is on developed
economies, with only minor coverage of developirgpr®mies. But, as Balhmani —
Oskooee and Hegerty (2009) emphasize, the PPP moreuite important for less
developed economies, for a number of reasons. Ablbvié provides a better indicator for
living standards comparison, especially in poorapour-endowed countries, than
measuring it in monetary terms (for instance, iflads). But even in this case, the
effectiveness of the econometric techniques thaamatysed before, is limited in the case
of these countries. Only in African countries, éems to have encouraging results. The
authors discuss a number of reasons where thigdaglan be attributed, some of which
have to do with the analysis per se (similar jigstion as the one previously provided)
and the data quality. Nonetheless, it is usefidxamine the relevant studies, concerning
developing countries, in order to ascertain wheBRP can actually contribute to a better

understanding of these economies.

Moreover, a common characteristic of the aforenosieiil empirical studies is that they
have all employed official exchange rates in tgstire PPP. In the introduction chapter we
have documented the existence, activeness and gresalence of the black (parallel)

market for foreign exchange in most developing toes during the recent float. The data
availability of the black market exchange rate hsgued yet another group of studies
which holds the viewpoint that PPP receives retdyivnore support when parallel market
exchange rates are used in testing the theory pgsed to official rates. The rationale
behind this class of studies rests on the beliaf while the official exchange rates suffer

from the influence of various non-market driven té@s such as the central bank
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intervention and is often fixed by the monetaryhauities, black market rates can be closer
proxies of the floating exchange rate since theymaarket determined so that the band of
fluctuations is much wider. Such flexibility in lgla market could yield empirical support
for PPP due to the fact that PPP hinges on suglbifiey to facilitate the spatial arbitrage
process which is the fundamental building block GIOP. The empirical work conducted
for this purpose can be traced back to Culbertd®7%) and Phillip (1988) while recent
studies are Luintel (2000), Kouretas and Zaran@@91), Nagayasu (2000), Bahmani-
Oskooee and Goswami (2005) among others. Furthgguskion on parallel market
exchange rate fuelled study for PPP is providetthéenfollowing section, where a selective

survey of recent literature on the behaviour ohpjar market exchange rate is conducted.

2.4 A Selective Survey of Literature on Parallel Market Exchange Rate

As mentioned in the preceding section, we will eisnthe extant literature concerning
the parallel market exchange rate based test fBr iR our survey does not limit to this
scope. Rather, we would like to provide a full agtoof the extant literature concerning
the behavior of parallel market to exploit broagerspectives that the studies of parallel

market exchange rate can offer.

The studies are presented and discussed, accaodingir main focus. For this reason, this
section is divided to further subsections, in orterfacilitate the presentation of the
relevant literature. First, some theoretical warkliscussed, while applications concerning

parallel market rates follow.

2.4.1 Theoretical Models

One of the core issues being largely concernetartheoretical literature is to address the
determination of the black market exchange rate lmmade importantly, its premium.
Diamandis and Drakos (2005) have conducted a cdmpsive survey of the alternative

models on this topic and have divided them inte¢hrategories.

According to the previously mentioned authors, firg class of models is the so-called

real trade models. It emphasizes the transacti@msadd for foreign currencies. The
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demand for foreign currency is determined from enber of different activities. These are
the purchase of illegal imports, the supply of fgnecurrency derived from illegal sources
such as smuggling and under-invoicing of exportse Rforementioned determine the
formulation of the black market for foreign curree*? The second strand of models is
built upon the monetary approach to the deternonatf exchange rate. This class of
models assumes that the official foreign exchangeket satisfies the demand of foreign
currencies stemming from the international purchagegoods while the demand of black
currencies is generated by the agents’ needs ¢o thle portfolio composition. It pays
particular attention to the importance of the manetfactors on the behaviour of the

parallel market?

The final set of models, namely, the portfolio lbala models combines the features of both
theoretical literature strands, mentioned abovesyTdre considered as the foundations of
the recent theoretical models on the determinaifdiiack market exchange rate. This type
of model was initially developed by Dornbusetal. (1983) and subsequently extended by
Phylaktis (1991). In Dornbuscét al. (1983), the black market is treated in a partial-
equilibrium stock and flow framework. Specificalljye stock demand for black dollars

arises as the result of portfolio diversificatiohagents and the flow market arises as the

result of international trade ,both reported andeparted.

The portfolio balance models consider that at apiptpin time, the black market rate is
determined by the effects of foreign exchange rasdrictions conditions in the asset
markets whilst both the black market and officiatigange rates are affected by the current
account. It also claims that in the long-run, teck market exchange rate depreciates in
the same proportion as the official rate which wgite a constant or stationary black
market premium eventually. Regarding to the deteation of the premium, they suggest
that the current level of black market premiumn#iuenced by the expectation of future
exchange rates when rational expectations are qpexswvhilst in general, the level of the
black market premium is determined by the officiehl exchange rate, the official,
depreciation-adjusted interest differential, aslwed seasonal factors associated with
tourism. It is noteworthy that in the Dornbusehal. (1983) model, portfolio preferences

are assumed to be constant, it is however condeiviabt the preferences might shift over

2 See Sheikh (1976, 1989) and Pitt (1984) for example.
B Studies of this type includes Blejer (1978); Gupta (1980); Van den Berg and Jayanetti (1993); Kouretas
and Zarangas, (1998); Kouretas and Zarangas, (2001) among others.
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time, which would widen the premium.

In Phylaktis (1991) paper, the previously analysemtk flow model is extended, taking
into account restrictions on foreign exchange foe international trade and capital
transactions. Here, the black market exchangeisatonsidered as part of a portfolio,
which is determined by the fixed local and inteloral interest rates, the official exchange
rate, the foreign restrictions on global transawti@and the local currency value of non-
dollar assets. Changes in the financial marketsidada jump in the premium and a
following adjustment for the stock of dollars artke tpremium, respectively. As a case
study here, Chilean exchange rate market is stuahedan error correction model is fitted

to the previously described theoretical framework.

A modified version of the Dornbuscet al. (1983) model, in order to examine the
behaviour of the black market rate in a wide numbkrcountries, is formulated by
Fishelson (1988). The modifications consist of #&ssitution of black market rate of
change from the official rate, as a potential deatibn expectations’ formulator. Moreover,
the Fisher equation is used, so that the domesggceast rate is calculated according to the
former. In this way, the author suggests that biaekket premium is negatively affected
by the real official rate while, on the same tirtleere is a positive effect from expected
profits from taking long positions in the foreigrohange market. The empirical approach
of Fishelson’s model to nineteen (developed anckldging) economies, indicate that the
black market exchange rate behaviour can be unjfamraspective to the distinctive

(economic, political, social) characteristics otle@conomy.

A model, where the parallel market rate is preferdior the formation of monetary
policies, compared to the official exchange ratepriesented by Ghei and Kamin (1996).
The authors support the view that, in countriesrevlidack market has a prevalent size on
the transactions volume, it could be in the inteaéghe local governments to employ the
black market rates in their monetary framework, parad to the official one. In their work,
the researchers provide a narrative approach s dbncept, providing definitions and
descriptive statistics for the prevailing condisom the economies with strong black
markets. As expected, most of them are develomogamies from Latin America, Africa
and Asia. The parallel market premium ranges quithile, from as small as around 5% to
Venezuela, up until almost 270% to countries likgehia and Zambia. Getting to their
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model details, it is a simple small open economydehowith two goods produced (one
domestic and one non domestic), with fixed pricgga¢ to unity. There is also a non-
traded good, the output and price of which are &ibsed. There are no distortions to
international trade (like trade barriers or tajited the monetary and fiscal policies are at
their long run sustainable levels. It is also assairthat the official exchange rate is
overvalued, compared to the equilibrium rate. Herice flow demand for dollars (it is
Thetaken as the only international currency in thel) is higher than the flow supply.
The model is of the usual stock-flow framework, vehthe parallel rate is the one covering
the excessive demand for the international curreffalyany value of the official exchange
ratee, a specific parallel market ra¢g would equate the demand and supply of dollars in

the market’s equilibrium. In functional form, thisould be:

D(eP) = pX+ 0O O (2.17)

The left hand side of this equation depicts the aleinfor dollars, while the right is the
supply. The latter is determined by the share pbes (X) proceeding through the parallel
market, while OS is the official dollar sales topionters. Since the aforementioned is a
function of the official exchange rate (e), the tcanbank’s decision on the official
exchange rate setting would affect the equilibrivadue of the parallel market exchange

rate.

A study that is not explicitly theoretical but isteresting for the analysis of the black
market exchange rates is the one by Akgeawl. (1989). In this paper, the authors use
statistical techniques, in order to examine thdribistional properties of the parallel
market exchange rates. The examination takes fda¢eelve Latin American economies,
for the period April 1973 to April 1983. Using regsion techniques, the authors estimate
the values of stable Paretian parameters for thentoes’ exchange rates under
examination. Based on these results, the authdisaite that, for most of the cases, the
black market exchange rates means and variance®enaydefined. Moreover, half of the

series examined are positively skewed

"I line with the analysis here, Grosse (1992) analyze the black market exchange rate market of Colombia.
In his paper, the author provide a well rounded account of the basic features and the reasons for which, in
most of the Latin American countries, black markets of foreign currencies exist.
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2.4.2 The Nexus between Parallel Market Premiums and Official Exchange Rate
Policies

Given the wide acceptance in the literature of ltheage between the parallel market
premium and expected currency devaluation, it tanahto explore the nexus between the

parallel market premiums with the fluctuations @ifatal exchange rates.

It has been documented in numerous studies thadatatlel market premium often serves
as a reliable guide to the direction of future @é#fi exchange rate changes (Ghei and
Kamin, 1999). For instance, Kiguel and O’Conell 29 advocates that a significant
spread between black market and official rate mayabsignal of macroeconomics

misalignments.

In the extant literature, the most comprehensivtasdd to date and explore the history of
parallel markets and exchange rate policies is eyepl by Reinhart and Rogoff
(2004) .Their monthly data for official and marldstermined exchange rates covers the
period 1946 to 1998 and their sample consists 8fctuntries. They hold a belief that the
data on market-determined rates are reliable aederglly, far better indicators of the
underlying monetary policy than the official exciganrates. In order to illustrate this
argument, they regress a currency crash dummyeopatallel market premium for each of
the developing countries in their sample. Theiultssindicate that the coefficient on the
parallel premium is positive and in accordancehi tiewpoint that the monetary policy
stance is better reflected in market rates. Thenagtd coefficients on the market-
determined exchange rate are positive and conssiédmthe argument that the monetary
policy stance is better reflected in market ratealimost all cases. In the thesis, we conduct
a preliminary analysis using the same approach aotdined very similar findings to
Reinhart and Roggoff (2004). They will be furthésalissed in Chapter 4.

A somehow related piece of research is the onelepeB(1978). Here, the author studies
whether the governmental interventions to the blaekket exchange rate market can have
undesirable effects to the implemented macroeconostabilization policies. The
empirical study is conducted for three Latin Amand=Economies (namely, Brazil, Chile
and Colombia). More precisely, the effects on tlndnd for money are estimated.

According to the results, the money demand is meggt affected by increasing
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expectations of black market rate depreciation,levthe inflation rate effect on money

demand is overestimated (when the black marketypsorot included in the model).

2.4.3 Empirical Investigation of Basic Stock - Flow Model

A plethora of empirical work examines the theomdtidramework, developed by

Dornbusclet al. (1983). Some of the most important papers areidgsd here.

To begin with, Caporale and Cerrato (2008) exarthieegootential factors of the formulated
black market premium for a number of developingnernies. The authors suggest that the
cointegrating coefficient would change over timed atrift away from the unit value
implied by standard portfolio balance models. Thest the proportionality restriction
using a panel Wald test to examine the unity r&siris imposed on the cointegrating
coefficients. Furthermore, they have investigatée short-run dynamic adjustment
between the two types of exchange rate by the meamstimating impulse response
functions using bootstrap methods.

They employ monthly data from January 1973 to Jani898 on both black market and
official exchange rates for six emerging marketrneenies, namely, Iran, India, Indonesia,

Korea, Pakistan and Thailand.

The risk premium is modelled as a function of itifla (I) ,expected devaluation(E) (10-
year bond vyield differential between the domestbantry and the United States , and
dummy variables to account for capital controls,\{jch takes the value of one when
markets are not unified and zero otherwise .Thek lmaarket premium is formalised as
below:

Pt == ao + allt + azEt + a31t_k + a4Et_k + asDt + ut (218)

They have obtained statistically significant caséints for the lags of inflation and
expected devaluation with the latter correctly smn(i.e., positive, implying that an
expected devaluation leads to a rise in the premi@werall, their empirical analysis
suggests that there exists a long-run linkage katwbe black market and official rates.
But the proportionality restriction is rejected,dicating that the adjustment towards
equilibrium in response to short-run shocks is mptete. The short-run analysis has
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confirmed the partial reversion to the long-runiglguum and demonstrates that the initial
overshooting does not totally fade away. It is atsocluded by the authors that capital
controls and expected currency devaluation haveosatiye impact on the size of the

premium, whilst the impact of inflation receivesaker evidence.

Using monthly data, from 1985 to 1989, for sevemtedgeveloping economies,
Shachmurove (1999) aims to provide evidence for plagential economic factors,
determining the black market exchange rate premilhe model for this research is
estimated, using pooled OLS regressions, includimgpmies able to capture the effect of
tourism on these economies, as well as seasopélitys effect. The obtained results are in
strong accordance with the theoretical framewotke Premium is positively affected by
the interest rate differentials, as well as frore #issets value. On the other hand, the

dummies are not significant.

2.4.4 Modeling Cointegrating and Causal Relationships between the Official and
the Parallel markets exchange rates

By means of cointegration and error-correction niadeechniques, several recent studies
have attempted to determine the convergence obldek market exchange rate and the
official exchange rate. Additionally, the potent@dusal interconnections are examined.
For instance, Akgiragt al. (1989) use monthly data and the simple GrangerSamd test

to find that the two rates Granger cause each athéne short-run. According to the
Granger Representation theor@pif two non stationary variables are cointegratign
their vector autoregressive representation can Xmessed as an error correction
mechanism. Therefore , if the causality runs frbm afficial exchange rate to the parallel
market exchange rate, it implies that past inforomabn the official exchange rate can be

used to systematically forecast the black markehamge rate and vice versa.

In this light of thoughts, empirical work on thdarjpdynamics of the official and parallel
market exchange rates has paid particular attemtiche issue of market efficiency, or
alternatively, whether agents are able to use nmédion from one exchange market to
predict the future path of exchange rate in thewotharket. There is a growing amount of

studies conducted, using this approach (for ingaBooth and Mustafa 1991, Agenor and

> See Engle and Granger(1987) for details.
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Taylor 1993).

Moore and Phylaktis (2000) examine the efficienthlack and official exchange markets
in seven Pacific Basin countriésr the period January 1974 to June 1993. They estgg
that, for the existence of information efficienay the black market exchange rate, the
black market and official exchange rate must bentegrated with a cointegrating
parameter one. Otherwise, the two rates would drifitrarily far apart so that position

takers would be able to attain arbitrage profithaut any obvious upper bound.

On the other hand, Baghestani and Noer (1993) iilgate the case of India, using the
Engle—Granger cointegration technique. Their datesesists of quarterly data over the
years 1973-1990. According to their findings, thack market exchange rate and the
official rate between the Indian rupee and the W&lar are cointegrated. Whilst their
study focus solely on the long-run relationshipwzstn the two rates, Agenor and Taylor
(1993) use monthly data over the period 1974-1986&rder to examine the case of
nineteen developing countries. The Johansen’s egiation technique is employed to
establish cointegration between the two exchangss.rélso, an error-correction model is
used to detect short-run causality between theraas. Although they manage to establish
cointegration in 14 out of 19 countries, no cleattgrn, concerning the direction of
causality between the two rates, has been demtetktiBhe authors argue that the lack of
such a systematic pattern among countries mightde to the divergent nature of
exchange rate policies, pursued by the differenintrtes. Similar results were obtained
between the parallel and official rates in sever@Asountries by Phylaktis and Kassimatis
(1994), in four East European countries by Dockargt Taylor (1997), and in four Latin
American countries by Kanas and Kouretas (2002).

Kouretas and Zarangas (2001) examine the caseeofGtieek black market rate and
whether PPP holds for the Greek drahma — US dekaehange rate. In order to complete
their analysis, they use a number of cointegratamgl stationarity techniques. More
precisely, the Johansen - Juselius approach inegpation is their workhorse model. The
authors identify a long run relationship betweea dffficial and the black market rates, as
well as between the parallel market rate and tlspetive price levels. This is an
indication that PPP holds in the long run. Moreptbe error-correction representation

reveals that the black market rate is more semstbvmacroeconomic shocks and adjusts
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fast to the long-run level. Of course, it shouldnbentioned here that these conclusions are
robust and evident of the period, prior to the dibopof the common currency and, even

more important, before the establishment of the EMU

Diamandis (2003) has also attempted to addressfibrenational efficiency issue based on
monthly data of four Latin American countries, n&néirgentina, Brazil, Chile and
Mexico. They employed Johansen’s full informatiomximum likelihood multivariate
cointegration technique to test the hypothesis girat structure implying both long-run
strong-form PPP for parallel market rate and tmgloun informational market efficiency.
The hypothesis cannot be rejected for all 4 coesttinder examination, validating long
run informational efficiencies for the countriesioferest. It is noteworthy that they have
used the parallel market exchange rate in teshag”PP proposition. The variant of PPP
formulation they provide has incorporated the pneseof both official and parallel market.
It has been employed in the thesis as an altemativthe traditional cointegration-based
test PPP. Since the theoretical framework has Heearibed in detail for their work, the

details of this work will not be reviewed here.

Diamandis (2003) falls into the group of literatuvkich relies on parallel or black market

exchange rate in testing the PPP proposition. Astiorged in section 2.3, proponents of

this approach believed amongst researchers oflglarabrket exchange rate that PPP
receives relatively more support when parallel readkxchange rates are used in testing
the theory as opposed to official rates. The dfi@xchange rate is often fixed by the

monetary authorities whilst the parallel exchanges price of foreign currency in the

black market is expected to be determined mainlynigrket forces’, so it can be closer

proxies of the floating exchange rte

The Balassa-Samuelson hypothesis is empiricalliedesusing black market exchange
rates, by Bahmani-Oskooee and Gelan (2006). Theriealpvork is conducted for three
countries (namely, Chile, Colombia and Costa R@&ajl it is one of the first papers
employing parallel market rates to examine the petidity bias hypothesis. They argue
that, in these cases where strong black markets, éxmakes sense to use these rates in

such empirical examinations. The main reason igrtheh faster adjustment of these rates

'® Studies examining similar issues are those from El-Sakka and McNabb (1994), Baghestani (1997), Sanchez-

Fung (1999), Cerrato and Santantis (2007).
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to foreign exchange adjustments, compared to tHeiadf ones. The cointegration

modeling results indicate the usefulness of thagach, in the cases underlined before.

In their effort to provide further evidence in fawoof the existence of cointegrating
relationship, between the official and the paraflethange rates, Bahmani-Oskooee and
Goswami (2004) employ the Johansen modelling fraonkewT heir dataset is quite large,
covering 31 developing economies, for a periodoatyfyears (1955 — 1995). Beyond this,
they also proceed to an investigation of weak emeijg of the above mentioned rates.
According to these authors’ work, the existencdoafy run relationship between the two
exchange rates is verified, for most of the casesnged. On top of that, they also
managed to pinpoint the fact that black marketsrate weakly exogenous to the official
rate (for eight out of fifteen cases examined).d8lagn this outcome, their argument is that
black market rate is actually the rate leading #xehange rate market and, as a
consequence, the adjustment policies followed hytrak banks in the exchange rate
market.

Two other papers, aiming to provide an answer enftihmulation of the money demand
function of countries with parallel exchange ratarkets, are those from Bahmani —
Oskooee and Tanku (2006) and Bahmani — Oskooees)199 the latter, the author
examines the case of the Iranian economy, usingltf@nsen — Juselius cointegration
analysis and the exclusion test. Annual data,Herperiod 1959 — 1990, are employed for
the money supply, the real GDP, the price level gnedexchange rate (official or black
market, depending on the specification) of the iarcurrency vis-a-vis US dollar. The
outcome of this work is the suitability of the pégbmarket rate, as the exchange rate to be

used in such empirical applications.

In Bahmani — Oskooee and Tanku (2006), the prevesisnation is conducted for 25
countries. This time, the bounds testing approaciecaintegration and error correction
modelling is used. The analysis is completed farntes from different regions (Latin

American, African and Asian economies). Based awlork, a general conclusion cannot

be reached. The use of the official or the blackkeiarate is a country — specific feature,
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while there are cases where the parallel markehipra is the most useful proxy for the

estimation of the money demand function.
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Chapter 3: Methodology and Econometric Approach

The thesis presents an empirical analysis of tmallphmarket exchange rate behavior in
the post-Bretton-Woods era in 56 countries acrbesgtobe. The purpose of the study is
twofold: while the main objective is focused ontiteg whether the market-determined
parallel rates is more supportive of the long marchasing Power Parity proposition than
the official rate, we also investigated the nexasMeen the two rates based on a parallel

market version of PPP employing standard cointegraéchniques.

Monthly data spanning the period 1973mO01 to 1998 rhave been employed in the
analysis. The variables of interest, as suggestestdmndard PPP formulations, include the
official and parallel nominal exchange rates, thieepindices of domestic countries and
those of the United States as U.S dollar is usethe@siumeraire currency. For the price
indices we employ both Consumer Price index (CRd) Wholesale Price index (WPhs

is well known, the building block of PPP is the LaivOne Price which relies crucially on

the activity of goods arbitrage. It is more natdoalwholesalers to take advantage of price
differences across countries hence are more capabéngage in the goods arbitrage
process (MacDonald, 2007). Therefore, it has bedrocated in the literature that in

comparison with CPI, WPI gives a more accurate omeasf the prices of traded goods
(see Sanchez-Fung 1999 for example). We want tobasle indices to test the PPP

hypothesis to provide a more comprehensive covesagesults and for countries where

the WPI are not available; we use CPI solely initivestigation.

The consumer price indices are abstracted from Ilgrnational Financial Statistics (IFS);
line 64 whilst the wholesale price indices for mostintries are obtained from Datastream.
The nominal exchange rates are accessible fromlitk&Stf. The monthly data on parallel
market exchange rate are sourced frBiok’s Currency Yearbookvarious editions) and
provided by my thesis supervisbtsThis was an annual outlook of the macroeconomic
conditions of several countries around the wortdalso included monthly data on the
black market exchange rates of these economiesedver, the parallel market premium
(vis-a-vis the official exchange rate) of the ecmnes’ currencies towards US dollar is also

incorporated in this yearbook. This edition ceaseget published on 1998. As is obvious,

v Later, it was renamed to World Currency Yearbook but is still well known as Pick’s.
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this is a serious obstacle, in order to extencethgirical analysis beyond the end of 1998.
Apart from this, it is reasonable to assume thatitiportance of the parallel exchange rate
markets becomes less and less crucial, with theagjleconomic and financial integration.
Additionally, the wide range of sources and thditgbof economic agents to absorb the
necessary funds from official channels and theeasing reforms and tighter monitoring
and regulation of the exchange rate markets resutdr illegal activities obsolete (at least

for the majority of the economies around the globe)

The data on parallel rate from the first month 873 to the last month of 1998 are
available for the 56 countries under examinatiaowéwver, due to the lack of consistent
price indices and inactivity of parallel markethamber of countries are precluded and a
subset of 34 countries have been employed for shimation of the two variants of PPP
models we aim to investigate and assess. Accorttintheir geographical distribution,
these countries are divided into 4 groups, namfiycan economies (6 countries), Asian
Economies (13 countries), the Western-developech@uees (1 country) and Latin

American economies (14 countries).

3.1 The currency crash dummy model

3.1.1 The theoretical framework

Prior to illustrating and testing the two PPP mospécifications briefly introduced in
Chapter 1, we intend to provide some extra evidencavor of the importance of the
parallel market exchange rate, as a tool to evaluadnetary and exchange rate policy
implications for a country. In order to do that ttmodel suggested by Reinhart and Rogoff
(2004) is employed. In what follows, a brief dissios of the model is provided, while the

econometric approach on estimating it for our sanaplcountries is presented afterwards.

In their effort to develop a system of historicadcleange rate classification regimes,
Reinhart and Rogoff (2004) use a dataset consistingarallel or black market exchange
rates for a wide number of countries, both develoged developing. They emphasize the
importance of distinguishing between the officiakleange rate and the unofficial one,
providing evidence that the parallel rate is bemafi when it comes to use it as a
benchmark of the followed monetary policy from tgevernments. Indeed, as they
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support, it offers interesting insights in the fmdming state of the monetary stance, as
well as it can work as a kind of leading indicator the transformations of this policy.
Moreover, using the market-determined exchangesraiee authors justify that the
classification of the different monetary regimeattivere followed by different countries
are not really the ones declared, when the econproiession uses the official rates for
this classification. Results are substantiallyediht, when the black market exchange rate
is in use. In brief, it can be said that, accordimghe authors, the most popular exchange
rate regimes are the pegged one, together withrdweling peg one. They also formalize a
new kind of exchange rate regime, the so-calledlyréalling, which is the case for the

countries for very high annual inflation level.

In this line of thought and, based on the modeéipgroach of the previously mentioned
authors, we intend to empirically examine the int@ace of studying the market exchange
rates. In this way, it can be justifiable the u$e¢hese rates, both for policy implications
analysis, as well as for the examination of th&dges and relation between these two
rates. Their approach is rather straightforward swblved the estimation of a simple
model, where the parallel exchange rate acts astemtal predictor of the official rate’s

realignments. In order to do it, the following mbeemployed:
Do =@ +AOP i+ . 3.1

Here, the independent variable is the 12-month ghaof the parallel exchange rate

premium (that is, the market exchange rates the intercept of the model, whi, is a

dummy variable, created based on the official ergbaate. What this dummy represents
is the cases of currency crashes in each countyoréling to the definition we use, a
currency crash takes place when the value of tfieialfrate depreciates, at least, by
15%'®, The choice of the cut-off point for the currermrgsh dummy is based on the vast
literature of early warning indicators of currencgises and, more specifically, on the
literature of indicators of sudden changes in emrgkarates. Since the choice of the
depreciation that indicates a currency crash iseraarbitrary [for instance, Frankel and
Rose (1996) opt for 25% change, while Kraay (20@8) 5% to OECD and 10%

otherwise], we believe a value somewhere in thedhaidcan work in the current

framework. Hence, the currency crash dummy takesthgp value of 1, in case of

¥ n their paper, Reinhart and Rogoff (2004) use a slightly different definition of the currency crash, where
they distinct between severe and mild currency crashes. In any case, for our empirical investigation, the
adopted definition of 15% depreciation suffices.
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depreciation higher than 15% and zero, otherwisseB on this model, it can be said that,
if we expect to find a significant relationship Wween the parallel exchange rate returns
and the official rate, then the beta in the afonetio@ed model should be significant and
positive. Otherwise, we do not really validate arwection between the two rates. If our
results will be in line with those of the authafsen we should expect the results to be in
favor of the existence of the relation betweentihe exchange rates. Hence, it is fruitful
and interesting to approach the modeling framewbikusing the parallel market rate,
which is the one influencing the formation and fetdevelopment of the official exchange
rates. This is the value added of providing theeptially favorable evidence from the

currency crash model.

3.1.2 The Econometric Approach

A binary probit model is implemented for the invgation and the econometric approach
employed is illustrated in the following subsectiés is well established, it is, first of all,
necessary to check the stochastic properties diirtieeseries data we employed. In order
to conduct the econometric analysis without theepibal risk of spurious regression, the
order of integration of the series is assessedgus$ia conventional Augmented Dickey-
Fuller (ADF) test.

In brief, this is an extension of the original DégkFuller test, for taking into account
cases, where the series under examination follawswdoregressive process of higher

order than one. Thus, the regression for the ¢est i
DY, =Yg+ X0+ BAY 1+ BAY o+ + BAY ,+ 0, (3.2)

where« is the coefficient of interest, determining whetttez series is an explosive one or
not. The hypothesis testing procedure involves tbkowing null and alternative
hypothesis: it o = 0 (non — stationarity) again;Ha < O (stationarity). As it has been
noted above, in order to use the series in thea@uetric analysis, the series should be
[(0). That is, they should be stationary, so tha tesults from the estimations to be
reasonable and meaningful. ADF test is sensititbéanumber of lagged difference terms;
therefore it is crucial to select the appropriadg llength for ADF test to ensure

uncorrelated residuals. We run the test with theximam lag 12, which is usually
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appropriate for monthly data, and pares down thdahosing information criterion SIC as

in practice, SIC will choose a more parsimoniousdetothan AIC. The other issue
concerning the test is to choose exogenous regesda@ have the choice of including a
constant, a constant and linear trend or neither.aft the level variables, we start to run
the test with both constant and a linear trend;esthe latter two cases are just special case
for this more general specification. The trendeimoved if the t-statistics in the test results
suggests it is significant. We present the unit test results for this model in table A.1 to

A.4 in the appendix.

Having verified that the series are stationary, pweceed to the implementation of the
econometric approach that is suitable for the sty presented and discussed model.
Given that the dependent variable of our model lsnary one, the most efficient way to
estimate the model is by following a binary choicedel. More specifically, the
econometric methodology used in this case is the aalled probit model. This kind of
models are suitable for these cases, a simplerlirgaession is not the proper way to
approach this estimation. In general, the binagicghmodels are based on the following

model

P{y =1 %} = G(x.,B) (3.3)

where depending on the distribution function, weé gedifferent type of binary choice
model. In the case of probit model, this should the standard normal distribution

function. That is,

a(x.£)= FOiA) = o= [ L exp| -3 ¢ (3.4
where® is the cumulative distribution function of the relard normal distribution. The
most suitable estimator for such a model is theimar likelihood estimator. Regarding
the interpretation of the resulted estimationsjsitwell known the peculiarity of the
estimated coefficients produced by a probit mottelany case, due to the nature of our
empirical investigation with this model and, singcar focus is mainly set on specifying the
interrelation of the two exchange rates, the predusignificance and signs of the

respective coefficients are more than enough foeawirical investigation.
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3. 2. Testing the weak-form and strong-form PPP

3.2.1 Model 1 Specification

As mentioned earlier, we intend to apply both adliand parallel market exchange rates
to examine the long-run validity of the PPP proposi and in this section we briefly
discuss about the PPP framework we investigate. withweak-form PPP might be

formalized as:

St = a+ P1p; + Bopi + & (3.5)

wheres;, as mentioned before, denotes the nominal excheatgewhilstp, andp;,the
home and foreign price level respectively, all nueed in natural logarithms. denotes a

constant term angl a random error term.

In particular, weak-form PPP (MacDonald, 1993) sexiifs;, p; andp; are I(1) series ,

ande; is found to be 1(0) ,i.e., stationary.

In addition to the above mentioned conditions, ifrestriction is imposed on the
coefficients so thap, = —f,, i.e., the estimated coefficients are equal budpgfosite sign,
which implies that the relative prices affect tixeleange rate in a symmetric fashion, then

the trivariate PPP framework in (1.1) can be wniths a bivariate relationship:

se=a+ B —pi) + & (3.6)

Furthermore, if the joint symmetry/proportionalitpndition holds for the coefficients
which requiresp; = —f, =1, anda = 0 then the so-called strong form PPP can be

found existent with the specification:
Se =Pt — Pt & (3.7)
The strong form PPP is often assumed implicitlytfer class of literature which examines

the existence of unit root in the real exchangerder to test PPP. The real exchange rate,

as mentioned previously, is formalized as:

qe =St — P+t (3.8)
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Cerrato and Sarantis (2007) claims that, sinceuttieroot based test of PPP often rely on
the precondition of the symmetry and proportioyaiéstriction, a failure of these tests to
find evidence in favour of mean reversion in thal exchange rate might be caused by a
failure of such a restriction. Various explanatidmsve been cited for the distinction
between the strong-form and weak-form PPP. Pat@9Q)l has relaxed some of the
unrealistic assumptions made by earlier empiricadkwand interpreted PPP doctrine as a
cointegration relation between the spot exchange aad a constructed cost-of-living

index:
jk — J _ k + jk 3.9
St :Blpt ﬁzpt ut ( . )

Whilst the formulation of the relation is similar the PPP framework in equation (3.4), the
betas will be different from utility. According tatel,“there are no hypotheses regarding

the specific values ¢, and3,, except that they are positive

MacDonald (2007) has interpreted the potential esibat relative prices level need not
have an equiproportionate effect on exchange @te of them is the transaction cost
effect, empirical evidences favouring this explarathave been provided by Davutyan
and Pippenger (1990) and Obstfeld and Taylor (199&no and Taylor (2002) has
surveyed a comprehensive range of literature antbcades the dominant role that

transport costs, tariffs and nontariff barrieraypin the violation of strong-form PPP .

In our investigation, we will firstly use Johansewmintegration techniques to examine the
weak-form PPP and with equation (3.5) holding,, i.there exists a cointegrating
relationship between the exchange rate, the dompste level and the U.S. price level.

Both official and parallel exchange rate are useestimating equation
et = a+ Bip: + Bopi + & (3.10)

Wheree?'b replaces the nominal exchange rate term in equdg®db) and denotes the
choice between official and parallel (black) marketchange rate. If the cointegrating
relationship is validated amongst the variablestdrest, we then further test two sets of

hypothesis by imposing restrictions on the coiraégg vectors:

(1) B = —p;

(2 B =—P,=1,and a =0
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Our findings will be able to verify first of all,fithere exists systematic long-run
equilibrium among the exchange rate and the paeel$ in home and foreign magnitude.
Besides, by observing the signs of coefficientshef estimated cointegrating vectors, we
will be able to validate the governing economicatiye In equation (3.10), specifically,

B.1is expected to be positive whilgf to be negative.

Furthermore, upon the existence of cointegratingticmships as mentioned above, if we
cannot reject the restrictions imposed on the eguatting vectors, then the joint symmetry
condition holds and the strong-form PPP is supporBy comparing the results from

official and parallel exchange rate market we @aiflo be able to understand if the market-
determined exchange rate can better validate tRepgPéposition advocated in the previous

literature.

3.2.2 Multivariate Cointegration Analysis

The econometric methodology employed for the egtonahe weak-form PPP model as

in equation (3.3) is the multivariate cointegrattenhnique by Johansen (1995).

As has been done for the two aforementioned statdbe estimation of the probit model,
we need to first test the order of integration e series under examination for the PPP
model before proceeding to the cointegration amaly&/e apply the same unit root test
introduced in section 3.1.2, the conventional ABsttNevertheless, due to the large scale
of sample coverage and the importance we assigimggart of analysis, extra caution is
taken in determining the stationarity of the seridfie DF-GLS test proposed by Elliot et
al. (1996) therefore is also employed here to conthe results from ADF tests.

The augmented Dickey-Fuller test has already beesepted previously. Thus, a short
discussion of the DF-GLS test is provided hereillastrated by Fernandez et al. (2001),
the DF-GLS test uses a regression similar to thé A&t only that in this test the series
under consideration is de-trended and de-meaneds, Tthe regression equation is the

following

k
By = pyli+ Y Ayl +e (3.11)
i=1
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Where Ay =y, —a —yt is the transformed series of interest that igetedor its
stationarity. Again, a t-test is computed with whibe null hypothesis of non-stationarity
against the alternative of stationarity is examiriéar the case of a model with constant,
the test statistic is the same with the one from AIDF test, while for the case of the
existence of a constant and a trend, Elliot gt1896) provide the necessary critical values.
The results of unit root tests for all the addidbrariables are presented in table A.9 to
A.12 in the appendix. As expected, the official gradallel exchange rates, as well as the
home and U.S price indices are integrated of ofdere., 1(1) series for most of the
countries in our sample. The results will be disedsin detail in chapter 4.

Having established the non-stationarity of mostialldes, we proceed to perform the
cointegration analysis procedure proposed by Jama(k995).The approach starts from a

vector autoregressive representation of the form:
Ye=p+ 2?:1 Iy, + & (3.12)

where p represents én X 1) vector of deterministic terms, k is the lag lengthdenotes a
(n x 1) vector of the n variables of interest,represents én x 1) vector of white noise
residuals. Expression (3.7) can be reparameteriséml an vector-error correction

mechanism (VECM) as:
Ay, =y, 1 + Z?z_ll LAy, i +p+e (3.13)

wherell denotes &n X n) coefficient matrix that contains information rediag the long-
run relationships among the variables. The ranknafrix II determines the number of

cointegrating relationships.

If the matrix IT has reduced rank(0 < r < n), it can be factorized into the product of
two matricesa and 8 such thall = aff’, where o represents a (n x r) matrix of loading
coefficientsa, and B’ represents a (n x r) matrix of cointegrating vexte includes the
speed of adjustment to equilibrium coefficients @i contains information for long run

equilibrium.

As a first step, the number of cointegrating vext@mmong the variables containedyjns
decided based on the trace test proposed by Joh&bh385).The procedure begins with
estimating the vector autoregression (VAR) modekha form of equation (3.7). It is

crucial to specify appropriate lag length in the R/Anodel in order to get uncorrelated
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residuals. We start running the model with the éstglausible lags 12 and use a series of
VAR lag order selection information criteria ( migithased on SIC and AlC)as an initial
guide to find out a most selected lag length pthed estimate the VAR model again with
p lag intervals included. Run the VAR lag exclusMald test on this new model, p is
chosen if it passes the wald test, otherwise, smallder of lags will be chosen to pare
down the model until the model with selected laggth can pass the lag exclusion test. As
suggested by Johansen (1995, page 84), 11 cerdrdibdonalized) seasonal dummy
variables have been included as exogenous ternthwané necessary to account for short-
run effects that could otherwise violate the Garssissumption (Diamandis,2003).

There has been a growing consensus that the traitgtiss used in the cointegration test
suffer from a small-sample bias, tending to rejbet null hypothesis of no cointegration
too often (Diamandis, 2003). A common approach dctify the bias is to adjust the
computed trace statistics with the factor (T-nkgsTproposed by Reimers (1991), where T
denotes the total number of observations while ¢h laas defined in equation (3.7).The
significance of cointegrating vectors for the wdakn PPP model is reported in table
A.13to A.16.

The residuals from the estimated VAR model havenlge@mined for autocorrelation. The
Portmanteau autocorrelation test computes the vaullite Box-Pierce/Ljung-Box Q-
statistics for residual serial correlation up te #ipecified order. According to the test, there
has been no indication of serial autocorrelationmil@r to Diamandis (2003),
nonnormality is detected in the residuals but asaflorementioned author has explained, it
might be due to the fact that the official exchargfe has been set by the Central bank of
each country and was not freely-determined throughioe period under investigation.
Besides, Gonzalo (1994) has shown that the perfucenaf the maximum likelihood

estimator is little affected by the nonnormalitytbé error terms.

Following the determination of the cointegratiomkawe have estimated the VECM for

each country. The estimates of the normalized egnating vectors are presented in table
4.5-4.8 and the significance of the coefficientsh@icated for the cointegrating equations.
Based upon the significance of cointegrating vestave have imposed two sets of
identifying restrictions on the cointegrating vestas below:

(1) B =—p;

(2 B1=—P,=1l,and a =0
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A likelihood ratio statistic with asymptoti¢ distribution is used to test the binding of
restrictions. We reject the imposed restrictionghié reported probability for the LR

statistics is of small value and cannot reject rémgrictions if otherwise. The latter case
implies the acceptance of the strong-form PPP.

3.3 APPP model in the presence of dual markets for foreign currency

In this section we provide the description of a RRHRant incorporating the presence of
both official and parallel markets followed by adission of the econometric approach

employed.

3.3.1 Formulation of the model

Diamandis (2003) has examined the PPP doctrine &olong-run perspective for four
Latin American countries including Argentina, BilazChile and Mexico. In line with
Kouretas and Zarangas (1998) and Phylaktis (1986has formalized a variant of PPP
model for exchange rate determination that takés atcount the presence of both an

official and a parallel market for U.S dollars irese countries.

He considers the black (parallel) market excharage to be a weighted average of the
official exchange rate and the price differentthk latter of which essentially is the PPP
exchange rate. The model is formalized on basiteetiemand-supply analysis for foreign

currency in the parallel market as below:

According to Diamandis, the demand of foreign cocsedepends positively on the return
from holding the foreign currency while the retusna function of the expected rate of
appreciation of the foreign currency in the patattearket. It is further assumed that
economic agents form their expectations by compatite movements of the exchange
rate with the movements of the relative prices letwdomestic and foreign countries.

Under this setting, the demand for foreign curreisayescribed as follows:

D,=py+B(p—p" —ep), PB1>0 (3.14)
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Where D, denotes the demand for foreign curreneydenotes the parallel market
exchange rate, p anpd denote the domestic and foreign price levels, aetdgely, all in
natural logarithmg,; should be positive since if p increases fasten tfiand meanwhile,
there is no corresponding risedg the economic agents would expect a depreciation o

the parallel exchange rate by a percentage eqtiatobserved inflation rate differential

The supply of foreign currency, as suggested byatlbor, is mainly provided via the
receipts from the overinvoicing of imports and umgloicing of exports as well as
receipts from tourism, shipping, and immigrant€mittances. The model considers these
activities to be positively related to the diffetiahbetween the official and parallel market

exchange rates, therefore the supply can be waten
Sp=VYo+tvi(er —€) ¥1 >0 (3.15)
Both e, andeyare defined as domestic currency per unit of foreigrrency.
By Equating the demand and supply function

e, = b, + bie, + byp + bsp* (3.16)
whereb; = y,/(y1 + B1) b2 = B1/(y1 + B1), by > 0,b; > 0.b, > 0.andb; < 0.

This formulation enables the official exchange tateonverge to the PPP rate in the long
run in the absence of capital controls and theciaffirate will eventually be equal to the
parallel market rate, leading to a gradual elimoratof the parallel market for foreign
currency. Nevertheless, the official exchange vatebe different from the PPP rate in
case intervention of some form exists, and thellghrate will be a function of the official
rate and the equilibrium rate implied by PPP. Weehadopted this framework to identify
the linkage between the parallel market rate withdfficial rate and the price differentials
which are in essence the PPP equilibrium rate. iS@mmé with the second model, we
continue to employ the Johansen procedure in thlsis. In the next section, we proceed
to illustrate the econometric methodology being laygd in the empirical analysis.
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3.3.2 The econometric methodology

In terms of econometric approach, we adhere taJtdiansen cointegration analysis and
follow the same procedure illustrated in sectioh &It is notable that Diamandis (2003)
has detected 2 cointegrating vectors for all of thd.atin American countries they
examined, namelyArgentina, Brazil, Chile, and Mexico. Similar refsubre obtained in
our analysis in the sense that 2 cointegratingovedhave been found for 19 out of 34
countries including Argentina, Chile and Mexico.

Since two statistically significant cointegratingctors were found, Diamandis continues
with the identification of the system. In light dbhansen (1995b) and Johansen and
Juselius(1994), the author has imposed indeperndenat and homogenous restrictions
implied by economic theory with the first vectorittentify the long-run PPP relationship
amongst the parallel market exchange rate andwbeptices , as well as a long run
relationship between the two exchange rate wittsdw®nd cointegrating vector.

Specifically, Let Xde,, e,,p,p*];, be the set of variables under investigation dineld in
equation (3.11), the full set of identifying restibns is given in the cointegrating
coefficient matrix as below:

10 -11a
p= [1 -1000
where the first vector @8 with two linear homogeneous restrictions and & smsumes

the proportionality hypothesis between the paraliarket exchange rate and the two price

levels whist the constant termis allowed to vary.

The second vector indicates a long run relationbleigveen the two exchange rates. The
proportionality hypothesis between the parallel sredofficial rate is imposed. In addition,
the coefficients for the two price indices as veslthe constant term are restricted to zero.
According to Moore and Phylaktis (2000), the lomgp market efficiency in the parallel

market requires that in the equatdn1):
e, = b, + bie, + byp + b3p*
bl :0,b1 = 1,andb2 :b3 :O

Therefore this setup provides a direct test of {omg informational efficiency. As

explained by Diamandis(2003), both vectors are ideatified with the imposition of the
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above restrictions and the overidentifying reswits are tested using the likelihood ratio
statistic with asymptotig? distribution as explained in the preceding sectibime results
of the estimated restricted vectors along withltkedihood ratio for the acceptance of the
overidentifying restrictions are displayed and dgsed in Chapter 4. As regard to the 15
countries for which 1 cointegrating vector is founde provide the normalized

cointegrating vectors following the same approdaistrated in section 3.2.2.
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Chapter 4: Analysis of Empirical Results

Based on the theoretical framework and the econmmaethodology we have explained
in chapter 3, in this section we present the emgdirresults obtained and analyze our
findings. Before proceeding to the discussion a groper empirical results, we first
provide a brief discussion of the countries’ exg®mate behavior through time. In this
respect, we are able to have initial insights @irtburrency markets, potential divergences
between the two exchange rates and commentary wrthese could have affected their
macroeconomic conditions is provided. Then, sectdod presents and assesses the
econometric outcome from the currency crash mddete, the strong link between the
official and parallel exchange rates is establislesgecially for countries more vulnerable
to adverse macroeconomic conditions. Additionatlprovides further justification for the
employment of the black market rates to the emgdimcodeling of equilibrium exchange
rates for the countries where the black market pa¢@ails. Finally, the empirical results

are presented and some policy implications frorsefhresults are discussed.

4.1 A Narrative Investigation of the Two Exchange Rates

The two exchange rates (official and parallel) dach one of the countries inspected are
depicted in the graphs A.1 to A.10 in the appendikrough this process, some
commonalities in these countries exchange rateopednce and behavior can be
underlined, while such patterns are evident fromntes with the same or similar

economic structure and performance.

A common problem in exchange rate economics iglihergence between the official (de
jure) and prevailing (de facto) exchange rate regi8uch an issue can have major effects
on the macroeconomic performance of the counttiiest international economic position
and the potential instabilities in their exchangéerregime. Such a situation is evident
from the countries of the sample. Since the 19@8d the collapse of the Breton Woods
system, most developed economies do not fix theth@&nge rate. In this respect, the
gradual elimination of the governmental intervensicand any restrictions on the capital
mobility, led to the high correlation between thHéoml and the black market exchange

rates. This is a strong element, underlining thainieg importance of the parallel markets
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in these economies. On the other hand, some cesiritike Portugal, Greece and Ireland)
represent a different behavior between the twasrdibis can be justified as an evidence of
uncertainty and instability in their open markeemiions, especially for countries with

less robust macroeconomic conditions.

In contrast to the above situation, the pictureaiher different for some other sets of
countries. For instance, oil producing countrieBiclr tend to fix their exchange rates vis-
a-vis US dollar, face a very different situationttwthe parallel market rates. Countries,
like Iran, Iraq and Algeria artificially keep theturrencies undervalued. This is evident
from the much higher price of US dollar (comparedheir currencies), when it comes to

the black market rates.

There is no significant difference between the axohange rates, when the focus turns to
countries with long history of repeated financiailses. Especially, for the case of the
South American countries of the sample, this hdld®. On the other hand, Asian
countries that faced periods of serious crisesoeps behave differently. In their case, the
distinction between the official exchange rate Hreparallel market’'s one is quite evident.
Countries of this type include Thailand, Korea, damdonesia as well. Philippines is also

part of this general picture for the Asian econ@nie

From the above analysis, it can be easily infethedcrucial role parallel market behavior
can have for a number of important economies ardbhadworld. When it comes to the
case of oil producing economies, as well as coesthat are more prone to currency crises
outbreaks, it is of utmost importance to take iatwount and model the most relevant
version of the exchange rate (official or paratiek). This general picture, regarding the
macroeconomic performance of these economies andekchange rate modeling can be
further discussed later, when the econometric t®sulll be presented. The previous
discussion provides a useful taxonomy of the ecoesmnder investigation, in the sense
that it turns the interest towards the countrigswich this distinction between the two

rates makes more sense.

4.2 Findings from a preliminary investigation

As illustrated in the preceding chapter, a simplgression of a currency crash dummy on

the parallel market premium proposed by ReinharRé&goff (2004) is employed as a
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preliminary investigation on the linkage betweer tifficial and parallel exchange rate
market and the indicative power of the parallel kearrate over the official rate

realignment.

The Binary Probit model discussed in section 3.is2adopted for the estimation of the
model .Cautions have to be paid to the time sgnieperties ofAP,_;, as the regressors for
the Probit model must be stationary. The Augmeriieckey-Fuller (ADF) Test is
implemented to investigate the stationarity of tBemonth parallel market premium for 56
countries categorized into 4 groups geographicdlhe sample spans from January 1973
to December 1998 on a monthly frequency. The aypediormed the test both including
only a constant and including a constant and aatitieend, whilst the length of lags is
jointly determined upon both Schwarz (SIC) and Aka(AIC) information Criteria. Under
this setting, ADF test overwhelmingly report stafiaty of the 12-month parallel premium

for the majority of the countries across the sample

The results from ADF tests are displayed in TaBlelsto A.4 in the Appendix. In these
tables, the results are grouped in different categpaccording to the geographical regions
examined. In this way, we have four groups of ecaies, namely: Developed economies,
Asian, Latin American and African countries. Acdoglto the testAP,_; for merely 3 out

of 56 countries are indicated as nonstationary,aantains a unit root.

In more details, the null hypothesis that a undtrexists in the series cannot be rejected
for three countries, including one Latin Americauitry (Colombia) and two Developed
economies: Finland and France. The results arastensfor these countries whether only
a constant or both a constant and a linear treediranluded in testing the unit root.
Consensus has also been achieved, on both occaswwnd6 out of 56 economies.
Nonetheless, in these cases, the null hypothesianiif root is strongly rejected. As
presented in the tables at the appendix, for ticesatries, evidences of stationarity for
AP;_; are reported when only a constant as well as Aatbnstant and a linear trend are
regressed in the ADF test. However, contradict@sults from the different choice of
exogenous regressors appear for 7 countries, naniB#igium, Benin, Denmark,
Dominican Republic, Mexico, New Zealand and Ugania.any case, since there is
evidence of these series being stationary, we argggo use them for this econometric

investigation.
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Having clarified the stationarity of each individuseries, the next step is focused on
studying the linkage between the market determmaghange rate and the realignments in
the official exchange rate (Reinhart and Rogoff 080 The three countries with
nonstarionanAP;_; are removed from the original sample for furthealgsis. Within the
reduced sample, however, there are a few econamiiese no occurrences of the currency
crashes are detected during the observation perahading: Belgium, Canada, Denmark,
Germany, lIraq, Ireland, Italy, Japan, Kuwait, Maoc Netherland, Norway, Pakistan,
Singapore, Sweden and Switzerland. The above-nmetticountries are eliminated from
the sample as well, since a Probit model cannoegiamated for dependant variables

without variances.

The final sample encompasses a group of 37 coantith high heterogeneity in the sense
that it features a fairly wide geographical coveragdevelopment level diversities as well
as industry structure variations. As summarizecwein Table 4.1, a currency crash
dummyD,, is regressed on a constanand the 12-month parallel market premiBm;
(i=12) as defined earlier, whikg, represents a random disturbance. According tolRein
and Rogoff (2004), the coefficieftshould be positive and statistically significahthe
market determined rate consistently predicts dex@lns of the official rate. If, in turn, the
estimated coefficient on the lagged market exchaatge is negative, implying that the
official rate does not validate the market rat@nthhe parallel market cannot serve as a
good anticipator of currency crashes and exchasigerealignment.
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Table 4.1:Summary of the Binary Dependent Variable Model

Binary Probit ModelD,; = a + BAP._; + u;
Number of countries for which: In percentage
(%)
g >0 33 89.19
p >0 and 24 64.86
significant
p <0 4 10.81
p <0 and 1 2.70
significant
Total number of 37 100
countries

Notes:D,, is a dummy variable that takes on the value ofhemwthere is a realignment in the official
exchange rate according to our definition in thethodology section and O otherwise,and  denote a
constant term and a slope coefficient, respectid®y; is the lagged 12-month premium in the parallel
exchange rate. The value io chosen in light of Reinhart& Rogoff (2004) amdis a random disturbance.
The term currency crash employed here refers & dr higher monthly depreciation in accordancéd i

conventional definitions in extant literature (colisnethodology section for details).

Whilst the details for the country-specific modeisluding the estimated coefficients, z-
statistics and standard errors éoandf are presented in table A.5 to A.8, Table 4.1 offers
a brief summary on the results obtained from thentwy-specific regressions. The
coefficients on the parallel premium are positieg 83 countries and negative for 4
countries, namely, AlgeriadGhana, Nepal and Iran respectively. In about 88gyerof the
cases, the sign on the coefficient is positive stl6b percent both positive and significant.
There are 9 countries whose coefficients are pesibut insignificant, including Egypt,
Korea, Malaysia, Paraguay, Portugal, Spain, Srkhasnd Uganda. It is noteworthy that

for most Latin American countries in our samplergafeom Paraguay, the coefficients
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estimated are both positive and significant. Trmults, for each group of countries, are

summarized in the following tables, where shortdssion is also provided.

In table 4.2, the results for the so-called devetbpountries are provided. As it can be
easily inferred, the sample is quite small (onlyrfoountries) after the nonstationary series

are precluded based on ADF test.

Table 4.2: Probit Model for Developed Economies

Binary Probit ModelD,; = a + BAP._; + u;
) ) In percentage
Number of countries for whichg
(%)
p>0 4 100
p >0 and
o 1 25
significant
B <0 0 0
<0 and
l.; " 0 0
significant
Total number of
_ 4 100
countries

Notes:D,, is a dummy variable that takes on the value ofhemwthere is a realignment in the official
exchange rate according to our definition in thethmdology section and O otherwise,and 3 denote a
constant term and a slope coefficient, respectid®y; is the lagged 12-month premium in the parallel
exchange rate. The valueio chosen in light of Reinhart& Rogoff (2004) amdis a random disturbance.
The term currency crash employed here refers & dr higher monthly depreciation in accordancé it

conventional definitions in extant literature (colisnethodology section for details).

Despite the limited size of sample, it is easilys@lvable that the model holds only for

Greece, while for the other three countries, nanNgy Zealand, Portugal and Spain, do
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not. It seems that the parallel market exchange pe¢mium does not really work as a
leading indicator of abrupt changes in the offi@athange rates, for most of the countries

of the developed world.

Table 4.3: Probit Model for Asian Economies

Binary Probit ModelD,; = a + BAP,_; + u,
) ) In percentage
Number of countries for which
(%)
p >0 9 82
p >0 and
o 6 55
significant
B <0 2 18
<0 and
P 0 0
significant
Total number of
_ 11 100
countries

Notes:D,, is a dummy variable that takes on the value ofhemwthere is a realignment in the official
exchange rate according to our definition in thethmdology section and O otherwise,and § denote a
constant term and a slope coefficient, respectid®y; is the lagged 12-month premium in the parallel
exchange rate. The valueio chosen in light of Reinhart& Rogoff (2004) amdis a random disturbance.
The term currency crash employed here refers @& dr higher monthly depreciation in accordancéa it

conventional definitions in extant literature (colisnethodology section for details).

Turning now to the Asian countries, the first iegting thing here is the number of
countries in the sample. In contrast to the nundbeteveloped economies, here, we deal
with a total of 11 countries, some of which aretgumportant, in economic terms, not
only for the Asian region but for the world econorag well. As far as the results

concerned, Reinhart and Rogoff (2004) model hasl gesults, since 82% of the countries
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present one of the desirable properties. That pgsitive coefficient. Then, 55% of them
have a significant and positive coefficient for tharallel market exchange rate returns.
This percentage corresponds to six countries (Jiddonesia, Israel, Philippines, Thailand
and Turkey), with the strongest relationship toeb&lent for Thailand and India and less
for the rest. None the less, the results are imraence to the proposed model and the

percentages of it.

Table 4.4: Probit Model for Latin American Economies

Binary Probit ModelD,; = a + BAP,_; + u,
) ] In percentage
Number of countries for which:
(%)
p>0 14 100
p >0 and
L 13 93
significant
B <0 0 0
<0 and
l.s . 0 0
significant
Total number of
. 14 100
countries

Notes:D,, is a dummy variable that takes on the value ofhemwthere is a realignment in the official
exchange rate according to our definition in thethodology section and O otherwise,and  denote a
constant term and a slope coefficient, respectid®y; is the lagged 12-month premium in the parallel
exchange rate. The value io chosen in light of Reinhart& Rogoff (2004) amdis a random disturbance.
The term currency crash employed here refers & dr higher monthly depreciation in accordancéd i

conventional definitions in extant literature (colisnethodology section for details).

Table 4.4 briefly summarizes the situation thadedr the South American countries. It

Is surprising the number of countries, for whicke tihhodel is meaningful, since only for
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Paraguay the coefficient is not significant. Italso interesting to notice how strongly
significant the results are, for all cases, sima the null hypothesis is rejected at the 1%
level of significance, in all cases. Moreover, evkough the results are in favour of the
estimated model, the coefficients’ values are ra#mall, with the minor exception of

countries, like El Salvador and Dominican Republicany case, this is not of our main
concern, since the goal here is to simply establigh connection between the two

exchange rates.

Finally, in table 4.5, the situation in the Africanonomies sample is discussed. Here, from
the eight countries of the sample, six have a pesparallel market premium coefficient
and, at the end, four of them significant as w@h. the other hand, only two countries are
against our expectations, with negative coeffideand, among them, only Ghana has also
a significant coefficient. Once again, the respitssent desirable behaviour, in line with

the model’s prospects.

Table 4.5: Probit Model for African Economies

Binary Probit ModelD,, = a + BAP,_; + u,

Number of countries for which: In percentage (%)
p >0 6 75
B >0 and significant 4 50
p <0 2 25
B <0 and significant 1 13
Total number of
. 8 100
countries

Notes:D,, is a dummy variable that takes on the value ofhemwthere is a realignment in the official
exchange rate according to our definition in thethodology section and O otherwise,and  denote a
constant term and a slope coefficient, respectid®y; is the lagged 12-month premium in the parallel
exchange rate. The value io chosen in light of Reinhart& Rogoff (2004) amdis a random disturbance.
The term currency crash employed here refers & dr higher monthly depreciation in accordancéd i

conventional definitions in extant literature (colisnethodology section for details).
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To sum up, the findings are consistent with ReitéhdRogoff (2004), who report 97
percent cases of positive coefficient and 81 peroeth positive and significant, especially
in the case of Latin American economies. On theeotiand, the weakest results come
from the developed world, while the results for thfican and Asian region are, in
general, consistent. This econometric investigatan also find empirical support in
Bahmani-Oskooeet al. (2002), who conclude that in the long run, thacadf exchange
rate will systematically adjust to the market-detered rate. Their work is based on a
panel cointegration approach, using annual data fi®73 to 1990 for a group of 49
countries. The overall findings validate the hymsilk that the parallel market premium is
indicative of the currency crashes hence might esyatically predict official rate

realignment in the long run.

4.3 The stationarity of the variables under examination

In chapter 3, it has been illustrated that testivegstationarity of variables of interest is an
initial step in the procedure of time series datalgsis. This is true for both the
preliminary analysis using the crash dummy model te two main PPP models to be
investigated. Economic theory suggests that theabias under examination to be
integrated of the same order 1 and if true, thisildidbe the most desirable case for the

multivariate cointegration analysis we conduct.

In the methodology part, two unit root tests wergefty described, the Augmented
Dickey-Fuller test (ADF) test and the GLS-detrend@idkey-Fuller (DF-GLS) test .

These two tests are applied to the official anchlerexchange rate, the CPI and WPI
indices of the countries under examination as @aelthose of United States, all of which
are measured in natural logarithm. The foregoingculision will be focused on the
findings from the unit root tests we carried outdisplayed in Table A.9 —A.11 in the

appendix.

The first column of these tables presents the fpamuntry name and its sample period
coverage under investigation. The ADF test staistith different choice of exogenous

' the DF-GLS test is proposed by (Elliot, Rothenberg, and Stock, 1996)
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regressors are presented (C denotes a constanle@ofes a constant and a linear trend) .
The leads/lags are chosen based on both SIC and@t@ith more weight on SIC. For
each variable, in the occasion that the level isiébto contain a unit root, the differenced
term is then tested again for stationary . Apasiiithe test statistics, Mackinnon (1996)
one-sided p-values are also reported for the ABE T he last two columns of each table
display the DF-GLS test results to confirm the fimgs from ADF test.

We presented 4 separate tables from A.9 —A.11, ea¢hem reports the unit root test
results for one group of countries and overall,rdgults are consistent across groups. For
a majority of countries in the sample, all the ahles for our two main PPP models
including the two exchange rates and all pricedesliare found to be I(1) series, i.e.,
integrated of order 1. For those series, the nygbthesis of unit root cannot be rejected in
level but can be rejected in first difference. Whamore, the ADF test and DF-GLS test
provide consistent and unambiguous results, indigahese series contain one unit root.

This is true for 31 out of 40 countries we examined

For the 4 western developed countries we examiBeltyium, Portugal, Spain and United
States), the exception is Portugal, for whom thmektic CPI is suggested as 1(2) by ADF
test whilst the DF-GLS test indicates it as I(1).

In the Asian group, inconsistent findings are aied for 6 out of 15 countries.
Specifically, the domestic CPI for Japan is foundbe [(2) by both unit root tests.
Contradictory result has been found for the doré&3R| of Korea by ADF test, suggesting
its stationarity in level but nonstationarity insfi difference. Nevertheless, DF-GLS test
provides positive results showing that the priceslas 1(1) whilst the differenced CPI is
stationary. The domestic price level of Indoneamwell as the parallel market exchange
rates of Malaysia are found to be I(1) by ADF tast 1(2) by DF-GLS test. For these 2
countries, we suspect that the acceptance of onitin first difference by DF-GL test
might be due to the inclusion of too many lags (b2)oth cases. The parallel market rate
for Kuwait is indicated to be stationary by ADFttesd | (1) by DF-GLS test. Finally,
both the parallel market rate and the wholesaleepgndex for Pakistan are suggested to be
I(1) by ADF test but 1(2) by DF-GLS test.

The results for the Latin American group are lessiguous as opposed to the Asian
group. Only the domestic price of Mexico receivégednt result from the two unit root
tests. The ADF test suggests it to be | (1) whileDF-GLS test indicates it as 1(2).
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As regard to the 7African countries we examined,dbmestic CPI of Algeria is indicated
as 1(2) by ADF test and I(1) by DF-GLS test. Besidbe domestic WPI is found to be I(1)
by ADF test and 1(2) by DF-GLS test.

Overall, the two exchange rates and price indiaesniost countries are found to be
integrated of order 1 and even for the excepti@pened above, either DF-GLS or ADF
test are supportive of the integration order agHe only case that has been strongly
suggested as 1(2) by both unit root tests is Japinough it is not compulsory that all the
variables entering into the VEC models to be I{fi presence of a mixture of 1(0), (1)
and I(2) variables can massively affect the edionaresults. Therefore, Japan is removed
from the sample. Having established the non-statipnand the same order of integration
amongst the chosen variables, the next section snimrevard to present the estimates of

the two PPP models of interest.
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4.4 Empirical Results for Model One

4.4.1 Results of Cointegration test

In this section we describe and analyse the figliolgtained from the weak-form PPP
model (hereafter denoted as model 1) estimatiadefised in equation (3.5). As explained
in section 3.2.2, the analysis encompasses twestdlge determination of cointegration

rank and the estimation of VEC model.

The cointegration test results for model 1 are ldiga in table A.13-A.16.We report the

trace statistics provided by Johansen, the adjustest statistics mentioned before to
rectify small-sample bias, as well as the critialue of trace statistics at 5% significance
level. The results are again presented on bagiseof groups we categorized only that for
the developed economies Belgium solely is kepttlier PPP estimation whilst the price
indices of United States are used as foreign cgunice level entering the PPP equation.
For the other two developed countries, Portugal $ypain, the parallel markets were rather
inactive during the examination period while a daatrency market was in presence for
Belgium throughout the observation period. The lteswill be discussed based on

geographical groups as follows.

Above all, the existence of at least one coint@ggavector is found for almost all the
estimated VAR models with only few exceptions. Sfpeally, there is no cointegrating
relationships amongst the nominal exchange ratth (bificial and parallel), the domestic
price and the U.S. price when the wholesale pncex is used as the price measure for
Malaysia. Besides, no cointegrating relationshifoisnd for Turkey amongst the official
exchange rate, the domestic price level and thepdc® level when again, the wholesale
price index is included in the estimation. Theswlifigs are encouraging for our further
analysis as for most countries; the evidencesrgj fan relationship within the variable set
are supported, which enables us to test the PPietvark as established in the former

chapter.

In order to have a deeper understanding of theltsesme first take a closer look at the
Latin American group of 14 countries. At least lintegrating vector is found for all
economies within the group, regardless of the @hdietween official and parallel

exchange rate or the wholesale price index or coeswprice index. However, the initial
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cointegration test results for several economiessamehow confusing. Abnormal result
has been reported for Bolivia that 3 cointegratregtors are detected using both parallel
and official exchange rate. This might be explaimdekn looking into the evolvement of

exchange rate regime during the observation pefibd.currency underwent a “hyperfloat”
period from April 1984 to September 1985 and the txchange rate markets were
temporarily unified from August 29 1985-December8@9 If cointegration test is

performed for a revised sample period from JanubB®$7 to December 1998, the
cointegration test indicates the existence of htegrating vector .This is true using both

parallel and official exchange rates.

Similar revision has been made to Mexico for whibh parallel market is absent from
September 1976 to February 1982, the initial testedng the full sample indicates 2
cointegrating vectors for official exchange ratég, domestic price and the U.S price whist
3 cointegrating vectors amongst the parallel raig the two price levels. We therefore
revised the sample and test cointegration againngstathe variables of interest from
March 1982 to December 1998. The cointegration iartken found to be 1 using both

exchange rates.

It is interesting to compare the evidence from gghe official and parallel exchange rate
for the nominal exchange rate variable in testioigtegration. In general, similar findings
are produced by using either exchange rate apart # countries, namely, Ecuador, El
Salvador, Peru and Chile. 2 cointegrating vectoesfaund for both Ecuador and Peru,
using both wholesale and consumer price index fificial exchange rate while 1
cointegrating vector is found for parallel markatleange rate. The opposite results are
found for El Salvador and Chile. There is no ckeadence which exchange rate is more in
favour of validating the PPP theory so far andrémuilts using different price indices are

similar.

As regard to the African group of 6 countries, &mito the Latin American countries,
evidences of cointegration have been reported lfotha countries and 1 cointegrating
vector is indicated for all but 2 countries. Speaeily, the cointegration rank is 2 for
Morocco using both exchange rate when wholesate jpndex is employed but 1 when the
consumer price index is included. For Nigeria, dfffecial exchange rate model suggests 2

cointegrating relationships but the parallel ratedel suggests 1.
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The western developed economy group contains Belguly as most of the western

developed countries in our original sample havenheecluded due to reasons such as
price index data unavailability and the inactiv{gbsence) of parallel market during the
period under examination. Both the parallel anicaff exchange rate model are found to
contain 1 cointegrating vector for Belgium andsitnioteworthy, the trace statistics reports

for 2 cointegrating equations while the adjustedérstatistics rectified it as 1.

Earlier we have discussed two cases where cointegnalationship is absent and both are
from the Asian economies. Differing results haverbeeported more frequently in the
Asian group when the magnitude of price and exchamage vary. Whilst a majority of
VAR models we estimated for the 13 economies is ttoup are found to contain one
cointegrating vector, the parallel rate model fudid and Nepal are suggested to contain 1
cointegrating vector using wholesale and consurriee [index respectively. For Sri Lanka,
2 cointegrating relationships are suggested usatly exchange rates when the wholesale
price index is in place but 1 when the consumerepimdex is employed. Different results
(1 or 2 cointegrating relationships) have also bebtained for Korea, Pakistan and
Philippines from the two price indices but therengs definite pattern shown which price
index is more supportive and the results from estiimy the weak-form PPP models might
be able to shed light on this.

4.4.2 VECM estimation

Section 4.4.1 has established that 1 cointegragctpr is found for most countries and we
estimated the VEC models based on the estimated WaRels. The findings from our
estimation are discussed in this section and pteden table 4.6-4.9

The long-run VEC model estimations for the Africgzonomies are displayed in table 4.6.
The normalised cointegrating coefficients as wsltlgeir significance levels are indicated
in the left panel of the table while in the righanel we present the likelihood ratio
statistics and the corresponding probability fonding restrictions, the first hypothesis
tests if the domestic and foreign prices have #atebn the exchange rate in an symmetric
way while the second hypothesis tests if the stfongn PPP holds for the countries under
examination. The PPP theory suggests that the egehaate would depreciate i.e,

s; increase under our setting when the domestic pises or the foreign price decreases.
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Therefore the coefficient for domestic prife is expected to be positive whilst the
coefficient for foreign pricg8, is supposed to be negative. In the African graup,have
obtained significant and correctly signed coeffitseof reasonable magnitude for: Algeria
using official exchange rate, Egypt using parabethange rate, Kenya, Nigeria and South
Africa using both exchange rates. For Morocco, hafethe estimated coefficients are
wrongly signed and insignificant. For the remainimpdels we estimate, the parallel
exchange rate model coefficients for Algeria isrectly signed but the coefficient for
foreign price is insignificant. Similar findingseareported for the parallel exchange rate
model of Egypt where the coefficients are correlgned but insignificant for the
domestic price level when consumer price indexsisdu It is noteworthy, however, using
the wholesale price index and for parallel exchanage, the coefficients are significant and
correctly signed.

In sum, weak-form PPP holds for Kenya, Nigeria Sodith Africa using both parallel and
official exchange rates. Positive but less strovigences are discovered for Algeria and
Egypt, for whom the weak-form PPP holds only whéitial exchange rate and parallel
exchange rate are opted for estimation, respegtividaving found significant and

meaningful long-run relationships for these cowstriwe further test the restrictions

imposed to identify the joint symmetry/ proportitiehypothesis.

By observing the probability of likelihood ratioasistics, we cannot reject the joint
proportionality (strong-form PPP) hypothesis forgédia when the official rate is
employed, Egypt when the parallel rate and whoéepake index are used, Kenya when
both rates are used (the symmetry of home and danpeie coefficients is validated but
the joint symmetry in the second set of hypothesi®gjected), Nigeria for both exchange
rates and finally, South Africa when the officialchkange rate and wholesale price index
are under consideration. It seems that for thecAfrigroup of economies, the wholesale
price index is slightly more favourable in suppogtithe joint proportionality hypothesis
when the weak-form PPP is already in place.

67



Table 4.6: VECM Estimation for African Economies

S = a+ Bipe + Bopi + & Hypothesis tests
Normalized cointegrating coefficients chi-squstagistics , probability in [ ]
standard error in () By = —P; B=—-B,=1
a=0
Algeria || s=LEO By B a
p(*)=LC 1.706 -2.614 7.916 14.471 3.642
PI(*)
(-0.12377) | (-0.31377) [0.0142] [0.1618]
s=LEB | 0.908 -0.192 1.602 2.005 1.416
(-0.14583) | (-0.39282) [0.1568] [0.4926]
*kk
Egypt
p(*)=LC | s=LEO | 0.9811 2.0300 -10.651§  5.3537 26.3510
PI(*)
(0.6205) (1.6537) [0.0207] [0.0000]
s=LEB | 0.9468 -2.2526 6.7229 6.2170 16.0553
(0.2442) (0.6516) [0.0127] [0.0003]
p(*)=LW | s=LEO | 0.6272 3.7509 -17.0654 22.3501 33.7338
PI(*)
(0.3381) (1.1197) [0.0000] [0.0000]
*%*
s=LEB | 1.1867 -3.9031 13.0965 21.8510 8.0336
(0.2124) (0.7001) [0.0000] [0.0180]
Kenya
p(*)=LC | s=LEO | 0.9178 -0.9191 4.3280 0.0001 3.7125
PI(*)
(0.0680) (0.1797) [0.9925] [0.1563]
s=LEB | 0.9296 -1.1071 5.1842 0.5837 9.5908
(0.1136) (0.2962) [0.4449] [0.0083]
*kk *k%k
Morocc
0
p(*)=LC | s=LEO | -1.0638 1.5136 0.0075 0.9377 40.5300
PI(*)
(0.7688) (1.0302) [0.3329] [0.0000]
s=LEB | -1.2468 1.7588 -0.2188 1.5617 39.1805
(0.7476) (0.9983) [0.2114] [0.0000]
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p(*)=LW [ s=LEO | 0.5454 -0.9990 3.5748 [1.1384] [38.0323]
PI(%)
(0.2988) (0.5463) [0.2860] [0.0000]
s=LEB | 0.5609 -1.1158 43282 || 2.5390 34.1544
(0.3162) (0.5761) [0.1111] [0.0000 ]
*
Nigeria
p(*)=LC | s=LEO | 1.6213 -51.7538 56.7924]  4.6881 8.0418
PI(*)
(5.5059) (22.9395) [0.0304] [0.0179]
s=LEB | 1.0320 -2.1783 (9.4642)  1.6319 8.9625
(0.2289) (0.9382) [0.2014] [0.0113]
South
Africa I"sZ| FQ | 1.3387 -1.8514 3.9900 | 7.7781 14.5596
p(*)=LC (0.1077) (0.2529) [0.0053] [0.0007]
PI(*) *k%k *kk
s=LEB | 1.3452 -2.0370 47917 [ 10.6413 9.9592
(0.1331) (0.3092) [0.0011] [0.0069]
p()=LW [ s=LEO [ 1.5172 -4.7795 16.0616 | 0.5744 20.7479
PI(*)
(0.1910) (1.1971) [0.4485] [0.0000]
s=LEB | 1.2030 -1.8353 4.6607 | 0.0521 17.5006
(0.1626) (1.0149) [0.8195 ] [0.0002]

*** denotes rejecting the null hypothesis of urdbt at 1% level,** denotes rejecting the null hypegis of
unit root at 5%level, *denotes rejecting the nylpbthesis of unit root at 10% level.

The next set of counties to examine is the LatineAoan ones, for which the results are
summarized in table 4.7. A majority of countrieghe group have received positive results
in favour of the weak-form PPP validity. The cograting coefficients are significant and
of the correct sign for Argentina, Bolivia, Brazhile, Colombia, Dominican Republic,

Ecuador, El Salvador, Honduras, Peru, Suriname\Vamzuela regardless of the choice
between official and parallel exchange rates. Fdre tremaining two countries, the
coefficients for Costa Rica are significant but mgty signed except for the estimation

amongst the official exchange rate and wholesaiee pndices, where significant and
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correctly signed coefficients are obtained. As rdga@ Mexico, only when the official

exchange rate, the domestic and U.S consumeripdaes are

Table 4.7: VECM Estimation for Latin American Economies

Se =a+ Pipe + Popi + & Hypothesis tests
Normalized cointegrating coefficients chi-squstiaistics ,probability in []
standard errorin () Bi=—PB Bi=—-B=1,
a=20
Argentlna .81 BZ a
P()=LCPI() | s=LEO | ¢ 960364 -0.760463 0.6093360.273492 23.70653
(-0.01588) | (-0.36572) [0.600999] [0.000007]
*k% *kk
S=LEB | 1.00772 -2.614411 7.2946]  9.561265 25.42375
-0.02176 -0.50236 [0.001987] [0.000003]
*k%k *kk
Bolivia
P(M)=LCPI() | s=LEO | 1 039 -1.406 3.197 8.477 33.800
(0.009) (0.122) [0.004] [0.000]
*k%k *kk
S=LEB | 0.986 -1.031 1.871 | 0.039 29.886
(0.015) (0.210) [0.844] [0.000]
*k%k *kk
Brazil
P()ZLEPIC) | STLEO | 1.067 -6.428 -23.745§  8.5006 26.4726
(0.031 (1.574) [0.0036] [0.0000]
*k%k *kk
S=LEB | 1.0088 -4.2075 -14.208]  1.8451 30.9442
(0.0316) (1.6187) [0.1743] [0.0000]
*k%k *kk
p()=LWPI(*) || s=LEO| ¢ 9703 -1.8975 -4.6464] 5.9547 14.0468
(0.0073) (0.2888) [0.0147] [0.0009]
*k%k *kk
S=LEB | 0.9620 -1.2657 -2.0799]  0.6365 18.1659
(0.0066) (0.2569) [0.4250] [0.0001]
*k% *kk
Chile
P(=LCPIC) | s=LEO | 25305 -4.6834 17.1445  0.4493 37.9358
(0.2226) (1.1356) [0.5027] [0.0000]
*k% *kk
S=LEB | 0.4520 -2.8056 -5.5417|  4.3678 39.5676
(0.1962) (0.9795) 0.0366 0.0000
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*k*k

*kk

P()=LWPI(*) | S=LEO | 1 4964 -2.5444 11.6322  0.0359 34.0034
(0.1127) (0.8946) [0.8498] [0.0000]
*k*k *%
S=LEB | 9 6474 -5.3695 1.668763| 0.0447 42.1161
(2.3791) (17.4311) [0.8325] [0.0000]
*k%k
Colombia
p()=LCPI() | s=LEO | Ng Cointegrating relations
S=LEB | 13396 -3.5033 16.9106 0.0644 0.5797
(0.2273) (0.9220) [0.7996] [0.7484]
*k%k *%
P()=LWPI(*) || S=LEO | 1 >962 -4.3747 20.8224  7.8482 9.4601
(0.1615) (0.8627) [0.0051] [0.0088]
*k%k *%k%k
SZLEB | 1.3234 -5.9727 27.3792  12.9319 14.0945
(0.2367) (1.2413) [0.0003] [0.0009]
*k%k *%k%k
Costa Rica
p()=LCPI(*) |l s=LEO | 0.6232 0.6289 0.1980| 14.6964 a6
(0.0675) (0.2423) [0.0001] [0.0000]
*k%k *%k%k
S=LEB | 0.0524 2.5837 -4.1427)  25.1915 32.8526
(0.1087) (0.3889) [0.0000] [0.0000]
*k%k *%k%k
P()=LWPI(*) || s=LEO | 1 9709 -1.1799 -6.6009|| 0.2275 0.3333
(0.0279) (0.1288) [0.6334] [0.0094]
*k%k *%
S=LEB | 0.8226 0.3462 0.9799 | 5.3978 19.2946
(0.1125) (0.5254) [0.0202] [0.0001]
*k*k *%k%k
Dominican
Republic s=LEO
= 1.1813 2.2190 7.8247| 5.2172 13.8027
p()=LCPI(*) (0.1600) (0.5332) [0.0224] [0.0010]
*k*% *%k%k
S=LEB | 0.9676 -0.7831 3.5688 | 1.4705 12.3827
(0.0471) (0.1540) [0.2253] [0.0020]
*k*% *%k%k
Ecuador S=LEO | 1 1456 -1.9780 13.8545 17.6728 2.3593
(0.0398) (0.2214) [0.0000] [0.3074]
*k%k )%k
S=LEB | 0.9855 -1.0942 10.4544  0.2318 3.7223
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(0.0369) (0.2025) [0.6302] [0.1555]
*k*k *%k%k
El Salvador
p()=LCPI(*) || S=LEO | 9685 -1.4522 4.4544 |  1.6247 5.1705
(0.0769) (0.2192) [0.2024] [0.0754]
*k*k *%k%
S=LEB | 0.5884 -0.1831 26173 | 5.5513 7.1733
(0.0895) (0.0894) [0.0185] [0.0277]
*
Honduras
p()=LCPI(*) || s=LEO | 1 16237 -1.782479 5.50764614.86285 7.665919
(-0.11346) (-0.23068) [0.000116] [0.021645]
*k%k *%k%k
S=LEB | 9 3305 -20.9523 74.0433 || 17.4528 13.3319
(0.6527) (3.0436) [0.0000] [0.0013]
*k%k *%k%k
Mexico
P()=LCPI(*) || s=LEO | 1 1090 -1.3813 3.9743 || 1.8520 27.1392
(0.0296) (0.1995) [0.1736] [0.0000]
*k*k *%k%
S=LEB | 10068 -1.1009 2.9860 | 0.2082 23.2313
(0.0327) (0.2204) [0.6482] [0.0000]
P()=LWPI(*) | s=LEO | 4 9gog 0.3211 -3.0231| 2.6665 21.9678
(0.0348) (0.7823) [0.1025] [0.0000]
*k%k
S=LEB | 0.9332 0.7449 46069 1.9209 16.3970
(0.0497) (1.1153) [0.1658] [0.0003]
*k%k
Peru
P()=LCPI(*) || S=LEO | g g653 4.1024 53241 | 16.7823 17.6289
(0.0503) (1.0679) [0.0000] [0.0001]
*k%k *%k%k
S=LEB | 0.9133 -1.5775 3.5862 | 1.5344 223978
(0.0214) (0.4569) [0.2155] [0.0000]
P()=LWPI(*) || s=LEO | 1 o068 17278 4.0027 | 0.9038 26.1395
(0.0163) (0.5784) [0.3418] [0.0000]
*k*k )%k
S=LEB | 11091 111284 44.7463 || 4.7379 4.7682
(0.0545) (3.6453) [0.0295] [0.0922]

*kk

*kk

Suriname
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P()=LCPI(*) || s=LEO | 1333 -1.5028 -9.7917 | 0.0328 9.0080
(0.0976) (0.5526) [0.8562] [0.0111]
*k*% *%k%
S=LEB | 0.7837 -0.8954 7.4243 | 0.0738 14.3581
(0.0730) (0.4036) [0.7859] [0.0008]
*k*k *k*k
Venezuela
P()=LCPI() || S=LEO | g 7823 -1.7849 10.4650 | 6.1393 5.1725
(0.0877) (0.4096) [0.0132] [0.0753]
*k%k *%k%k
S=LEB | 0.5459 -1.0744 7.7339 | 1.029 1.8856
(0.1034) (0.4753) [0.3103] [0.3895]
*k*k *%k%k

*** denotes rejecting the null hypothesis of urdbt at 1% level,** denotes rejecting the null hypegis of
unit root at 5%level, *denotes rejecting the nylphthesis of unit root at 10% level.

included for estimation, significant and correcsigned cointegrating coefficients can be

obtained.

Based upon the existence of significant and meé#uindgpng-run cointegrating
relationships, the two aforementioned sets of ic&ins are tested. The likelihood ratio
test statistics indicate that the symmetry betwibencoefficients for domestic and foreign
prices 3; = —f,) cannot be rejected for Brazil, Chile, Dominican Rel, EI Salvador,
Peru, Suriname and Venezuela for both exchangs. @at#ering results due to the choice
of exchange rates have been obtained for ArgenBwdivia, Colombia, Costa Rica,
Ecuador and Mexico. Specifically, the symmetry dbad holds for the official exchange
rates of Argentina, Costa Rica and Mexico as wsetha parallel exchange rates of Bolivia,
Colombia and Ecuador. A similar pattern having bekbserved in the African economies
has demonstrated itself that the use of wholesale pndex validates the symmetry
hypothesis when the use of consumer price indedsléa the rejection of the hypothesis
sometimes. The evidences can be detected froneshudts obtained for Brazil, Costa Rica
and Peru.

In addition to the positive results we obtainedio® symmetry hypothesis test, the strong-
form PPP is also supported for a few countrieso@blia, Ecuador and Peru have received
positive result when the parallel market rate islarnexamination. As for Suriname and

Venezuela, strong-form PPP is confirmed by usinth bexchange rates. In the Latin
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American group, the parallel market exchange raeams to be favoring the strong-form

PPP hypothesis more than the official exchange rate

The remaining part of analysis will be focused lo@ Asian economies based on the results

displayed in table 4.8.

Table 4.8: VECM Estimation for Asian Economies

Se =a+ Bipe + Lopr + & Hypothesis tests
Normalized cointegrating coefficients chi-squasdistics ,probability in []
standard error in () B1=—PB, =
B =—P; l,a=0
India B Bz @
p(*)=LCPI(*) | s=LEO 0.7316 —0.7472 (10.3851) 1.4171 4.8582
(0.1161) (0.1761) [0.2339] [0.0881]
s=LEB 1.0757 —1.1459 (3.2691) 0.0023 8.5049
(0.2596) (0.4023) [0.9620] [0.0142]
*k%k *k%k
p(*)=LWPI(*) | s=LEO 1.4935 —2.4968 2.6670 [6.7075 1.8808
(0.2304) (0.4636) [0.0096] [0.3905]
*%
s=LEB 1.3809 —2.8362 9.7895 5.3196 5.1318
(0.3365) (0.6682) [0.0211] [0.0769]
*k%k *k%k
Indonesia
p(*)=LCPI(*) | s=LEO 0.4199 1.3953 —1.6133 32.9663 43.3673
(0.1162) (0.0907) [0.0000] [0.0000]
*k%k
s=LEB -0.5044 3.0473 -3.6598 21.2984 28.2756
(0.4428) (0.8347) [0.0000] [0.0000]
*k%k
p(*)=LWPI(*) | s=LEO 1.1010 0.2035 6.7593 1.7066 5.8
(0.2741) (0.8160) [0.1914] [0.0000]
*k%k
s=LEB 0.9652 6.2323 -20.5477 1.7296 20.3922
(1.7265) (5.0015) [0.1885] [0.0000]
Iran
p(*)=LCPI(*) | s=LEO 1.2454 -6.8097 32.6388 5.7579 180
(0.8337) (2.8298) [0.0164] [0.6011]
*%
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s=LEB 0.4792 -9.4589 42.6706 0.3484 1.0122
(1.9783) (6.7024) [0.5550] [0.6028]
p(*)=LWPI(*) | s=LEO 2.8879 162.6057 -660.4582 15.997 1.7523
(9.0854) (45.8736) [0.0001] [0.4164]
*k%k
s=LEB 0.8136 -6.5015 31.8550 2.7757 0.7131
(0.4020) (1.9730) [0.0957] [0.7001]
*% *k%k
Korea
p(*)=LCPI(*) | s=LEO 1.0242 -1.6991 9.5586 2.1091 IBI
(0.6422) (1.0712) [0.1464] [0.0001]
S=LEB 0.9977 -1.7539 9.8930 1.6729 17.0325
(0.7756) (1.2924) [0.1959] [0.0002]
p(*)=LWPI(*) | s=LEO -0.7123 0.8449 5.8337 0.0252 30.1872
(0.8997) (1.5979) [0.8740] [0.0000]
0.0002
S=LEB 2.0678 -2.3862 8.3050 14.9533
(0.6682) (1.1677) [0.9899] [0.0006]
*k%k *%
Kuwait
p(*)=LCPI(*) | s=LEO -0.0966 -0.0700 -0.5628 4.0442 27.9055
(0.1044) (0.0563) [0.0443] [0.0000]
s=LEB -0.1093 -0.0224 -0.6903 3.7516 28.3182
(0.0885) (0.0474) [0.0528] [0.0000]
p(*)=LWPI(*) | s=LEO 0.2018 -0.2999 -0.8484 10.0167 8.9908
(0.0631) (0.0609) [0.0016] [0.0000]
*k%k *k%k
S=LEB 0.1732 -0.3141 -0.6686 10.6523 44.9822
(0.0879) (0.0844) [0.0011] [0.0000
* *k%k
Malaysia
p(*)=LCPI(*) | s=LEO 12.4568 -5.1984 -28.8818 7.5862 5.1097
(5.6750) (4.0000) [0.0059] [0.0000]
*k%k
s=LEB -20.4324 10.0843 43.6430 11.8949 20.5705
(7.4527) (5.2183) [0.0006] [0.0000]
*k%k
p(*)=LWPI(*) | s=LEO No Cointegrating relations




s=LEB No Cointegrating relations
Nepal
p(*)=LCPI(*) | s=LEO 1.0823 -1.9774 7.4615 0.8984 1.609166
(0.5148) (0.9139) [0.3432] [0.4473]
** *%
s=LEB 0.9831 -2.5760 4.0799 0.8883 9.9910
(0.8277) (1.4599) [0.3459] [0.0068]
** *%
Pakistan
p(*)=LCPI(*) | s=LEO | 0.9965 -0.3083 0.8594 14.8905 3.5347
(0.1420) (0.2293) [0.0001] [0.1708]
*k%
s=LEB 1.0969 -0.5594 1.6601 25.6588 20.3952
(0.1133) (0.1800) [0.0000] [0.0000]
*k%k *k%
p(*)=LWPI(*) | s=LEO | 0.9089 0.8996 -3.6337 16.3227 4.0272
(0.2436) (0.5783) [0.0001] [0.1335]
*k%k
s=LEB 0.9424 -0.3776 1.6188 23.8077 18.2489
(0.0718) (0.1650) [0.0000] [0.0001]
*k%k *k%k
Philippines
p(*)=LCPI(*) | s=LEO | 0.6401 -0.9713 4.6134 0.4272 22.9011
(0.3428) (0.7723) [0.5134] [0.0000]
s=LEB 0.9320 -1.1008 4.3175 0.5024 21.8543
(0.1690) (0.3792) [0.4785] 0.0000]
*k%k *k%k
Singapore
p(*)=LCPI(*) | s=LEO | -10.4261 4.9856 25.7498 0.0207 48.3892
(1.3849) (0.7733) [0.8857] [0.0000]
*k% *k%
s=LEB -9.5304 4.4097 -24. 2299 0.0449 18.3066
(1.9594) (1.0150) [0.8321] [0.0001]
*k%k *k%k
p(*=LWPI(*) | s=LEO | 0.8156 -1.1865 1.9182 5.9165 36.2246
(0.1619) (0.0942) [0.0150] [0.0000]
*k%k *k%k
s=LEB 0.7831 -1.1726 2.0078 6.0438 35.4924
(0.1681) (0.0972) [0.0140] [0.0000]
*k%k *k%k
Sri Lanka
p(*)=LCPI(*) | s=LEO | 0.0993 1.8358 -4.2983 0.7895 6.9853
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(0.0946) (0.1940) [0.3743] [0.0304]
*kk
s=LEB 0.2885 2.2417 -6.1686 5.2017 9.3235
(0.4218) (0.8695) [0.0226] [0.0095]
*k%k
p(Y)=LWPI(*) | s=LEO | 0.6662 1.5182 -5.0045 4.4663 13.3288
(0.2192) (0.7457) [0.0346] [0.0013]
*k% *
s=LEB 0.6748 0.3708 -1.2027 6.0382 9.0098
(0.1446) (0.4846) 0.0140 0.0111
*k%
Thailand
p(Y)=LCPI(*) | s=LEO | 1.2596 -1.4986 4.2769 2.2656 12.0884
(0.6952) (0.7672) [0.1323] [0.0024]
* *
s=LEB 1.2621) -1.4684 4.1441 1.6509 10.5414
(0.7311) (0.8029) [0.1988] [0.0051]
p(H=LWPI(*) | s=LEO | 1.1516 -1.6973 5.7443 9.9508 15.2905
(0.4282) (0.5346) [0.0016] [0.0005]
**k% *k%
s=LEB 1.2842 -1.7946 5.6356 8.7406 15.0714
(0.4489) (0.5543) [0.0031] [0.0005]
Turkey *kk *kk
p(*)=LCPI(*) | s=LEO | 0.7381 -2.9597 21.0752 3.0145 37.0344
(0.1556) (1.2285) [0.0825] [0.0000]
*kk *kk
s=LEB 0.7810 -2.3222 18.7534 1.6427 21.2948
(0.1088) (0.8929) [0.2000] [0.0000]
*k%k *k%k
p(*)=LWPI(*) | s=LEO | 1.0770 -4.0550 27.5777 3.5741 5.6908
(0.0334) (0.8579) [0.0587] [0.0581]
*k%k *k%k
s=LEB 1.0982 -2.3222 28.8316 14.4706 3.4123
(0.1088) (0.8929) [0.0001] [0.1816]

*kk

*k*k

*** denotes rejecting the null hypothesis of urobt at 1% level,** denotes rejecting the null hypegis of
unit root at 5%level, *denotes rejecting the nylbbthesis of unit root at 10% level.

The findings from the Asian group, generally spagkare less supportive of the long-run

PPP validity comparing to the two former groupst Outhe 14 countries examined, the

cointegrating coefficients for Nepal and Turkeyedplare reported to be both significant
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and correctly signed. For the remaining countribs, results display a relatively clearer
pattern comparing to the formerly discussed grothfzg the parallel market rate and
wholesale price index are more favorable in vaiidathe weak-form PPP. The use of
parallel market, instead of the official rate, pdms significant and meaningful
cointegrating coefficients for India, Iran, Kordé@wait, and Philippines. Besides, while
using the consumer price index produces insigmfica (and) wrongly signed coefficients,
positive estimations have been obtained for Kuw@ihigapore and Thailand when the
wholesale price index are employed instead. Tmdifig has also been advocated in the

literature we reviewed in the second chapter.

The test results for the binding restrictions agaia not as positive as the African and
Latin American groups. Evidences of strong PPPreperted under the combination of
parallel exchange rate and wholesale price indexnfiia and Iran whilst only the official

exchange rates of Iran receives support in thewglof strong-form PPP. The symmetry
condition for the domestic and foreign prices hofds more cases. Specifically, the
parallel rate for Korea, Philippines, and Singapasewell as the official exchange rate for

Thailand and Turkey are found to support the symyreindition.

Table 4.9: VECM Estimation for Western Developed Economies

S¢ = a+ Pipe + Lot + & Hypothesis tests
Normalized cointegrating coefficients chi-squstagistics ,probability in
[]
standard errorin () B = —P; B =—P, =
l,a=0
Belgium B B2 a
P(M=LCPIC) || s=LEO | 13.194 -8.369 -17.139 || 33.725 30.625
-3.114 -2.592 [0] [0]
*k%k *k%k
s=LEB | 9.667 -6.576 -9.825 3.595 32.496
-1.989 -1.657 [0.058] [O]
*k%k *k%k

*** denotes rejecting the null hypothesis of unibrat 1% level,** denotes rejecting the null hypesfs of
unit root at 5%level, *denotes rejecting the nylbbthesis of unit root at 10% level.

The last group and also the last country to beudsed for this model is Belgium. As

shown in table 4.9, the coefficients are significand correctly signed for both exchange
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rates while the symmetry condition holds for theaflal exchange rate only. It is also
evident that the strong-form PPP does not hold@&gium.

4.5. Empirical Results Analysis for Model Two

In the preceding section we have discussed thenfysdrom estimating the traditional PPP
model and the following section presents the amalysan alternative PPP model which
incorporates the dynamic interaction between thiciaf and parallel exchange rate

markets. The formulation of this model was expldimesection 3.3.

4.5.1 Cointegration test

In accordance to the procedure we undertook fotyaimg model one, we initiate the
analysis by investigating the stochastic propertieshe variables concerned. Since the
same range of series used in model 1 are employédis model, we move forward to
present the cointegrating rank of the VAR modetsrested for each country.

The results from cointegration test are displayetible A.17 to A.20 in the appendix. At
least 1 cointegrating vector is detected for alltlod estimates and around half of the
countries have been reported to contain 2 cointiegraectors. This finding is consistent
with Diamandis (2003) who reports 2 cointegratiregcters for Argentina, Bolivia and
Chile.

The details are discussed on basis of regionafjcets as before. Table A.17 presents the
cointegration ranks for Latin American economieg/oTcointegrating vectors have been
reported for 5 countries, namely, Argentina, BaljviMexico, Peru and Suriname
regardless of the price index choices. One coiateyy vector is indicated for Brazil,
Colombia, El Salvador, Honduras and Venezuela nitemahich price index is employed.
Differing results appear for Peru and Chile in fease that two cointegrating vectors are
suggested using the consumer price index and Xegpating vector is found using the
wholesale price index. It is noteworthy that thguated trace statistics we have evidently
rectified the cointegration ranks for 2 countri€&pecifically, the trace statistics has
reported 4 cointegrating vectors for Costa Rica Bh&alvador which obviously cannot

hold as there should not be more than 3 cointegrgtirelationships amongst 4
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nonstationary series. The adjusted trace statistosvever, has reported 2 and
cointegrating vectors for Costa Rica and El Salvadispectively, leading to improvement

of the test results.

Turning to the African group as illustrated in &l#.18, the VAR models for 4 out of 6
countries are found to contain 2 cointegrating @egtnamely, Egypt, Kenya, Morocco and
South Africa whilst 1 cointegrating vector is indied for Algeria and Nigeria. The choice
between wholesale and consumer price indices hasedano difference in the
determination of the cointegration ranks. TableQAirdicates that the cointegration rank

for Belgium is 2.

When it comes to the findings for the Asian ecoresras displayed in table A.20, around
half of the economies are suggested to contain con@egrating vector and 2 for the
remaining one. Inconsistent results obtained wheardntial price index is in use for Sri

Lanka and Turkey. For both countries, the modehgisionsumer price index displays 2
cointegrating vectors whilst 1 cointegrating veatgnile using wholesale price index. It is
interesting that similar findings have been obserige the Latin American group as we

discussed earlier.

Based on the cointegration rank we have determitteel,long-run VEC models are
obtained for countries containing one cointegratingctor with the cointegrating
coefficients presented. For the 2 cointegratingarsccase we follow the methodology of
Diamandis (2003) by imposing identification reginos as discussed in section 3.3.2 and
test the validity of the restrictions. Our investign limits to the hypothesis testing of the
restrictions instead of the estimates of the modglen 2 cointegration relationships are
present. The main reason for this is that in the ¢twintegration equations case, most of
the tentative estimates of the VEC models tenepont the 2 cointegration vectors as the
two PPP relationships for the parallel exchange aad official exchange rate respectively,
which will be a repetition of our investigation model 1. Our results will shed light on
both the validity of the parallel PPP relationskip well as the long run relationship

between the two exchange rates.
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Table 4.10: Model 2 VECM Estimation for African Economies (a)

ep = bo + bleo + bz P + b3p*
Countries Expected sign of coefficientsy>0, b;>0, b, > 0, andb3<0.
Normalized cointegrating coefficients
(standard error in parentheses)
b, b, bs bo
Algeria p(*)=LCPI(*) -4.104 14.654 -48.989 170.639
(-3.50408) (-5.5685) (-9.28506)
*k% *% *k%k
Nigeria P(*)=LCPI(*) 0.3459 0.7919 -1.3062 5.8918
(0.1303) (0.1733) (0.4921)
*k% *kk Prkk

Table 4.10: Model 2 VECM Estimation for African Economies (b)

Tests for overidentifying restrictions of Countrigish 2 cointegrating vectors

Restrictions on cointegrating vectors Restrictions on cointegrating vectors

10 —11a
ﬁ_[1—1000

po[L0 ~ITa]

1-1000

Likelihood Ratio Test

statistics (p-value in

Likelihood Ratio Test

statistics (p-value in

Countries a brackets) Countries a brackets)

Egypt Kenya

p(*)=LCPI(*) -4.4031 27.7468 (0.0000) p(*)=LCPI(*] -4.5961 6.2163(0.1836)

p(*)=LWPI(*) -1.7523 41.8702 (0.0000)

Morocco South Africa

p(*)=LCPI(*) -2.0700 18.1039(0.0012) p(*)=LCPI(*| -2311 22.2153(0.0002)
P(*)=LWPI(*) -2.1145 21.4717 (0.0003) p(*)=LWPI(*] -1.7888 17.2609(0.0017 )

Table 4.10 (a) and (b) demonstrate the VEC modgmason and test results of

overidentifying restrictions for the African econm® As shown in 4.10 (a), for the

countries with 1 cointegrating relationship, thentegrating coefficients are significant

and correctly signed for Nigeria. Statistically rafgcant coefficients have also been

obtained for Algeria but the coefficient for thdiofl exchange rate is wrongly signed.
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As regard to countries for which one cointegratiegtor exists, only the restrictions for

Kenya cannot be rejected.

The results for Asian Economies are displayed bietal.11(a) and (b). Amongst the
countries with 1 cointegrating vector, the estirdateefficients for Korea, Malaysia and
Turkey are significant and correctly signed. Indoag Iran and Kuwait have also
received significant estimates but wrongly signéds worth mentioning that for Korea,

the significant and meaningful coefficients canyobk obtained when the wholesale

instead of consumer price index is in use. Forcthentries with 2

Table 4.11: Model 2 VECM Estimation for Asian Economies (a)

ep = bo + b160 + bz P + b3p*
Countries Expected sign of coefficientsy>0, b;>0, b, > 0, andb3<0.
Normalized cointegrating coefficients
(standard error in parentheses)
b, b, bs bo
Indonesia p(*)=LCPI(*) 1.9335 -0.4576 -1.1202 -0.9442
(0.1501) (0.3394) (0.5628)
*k%k *%
p(*)=LWPI(*) 4. 3158 =7.7193 11.9386 -57.5245
(0. 72694) (1.64484) (2.81342)
*%k%k *k% kkk
Iran p(*)=LCPI(*) -0.9839 2.3598 -6.5484 | 34.2703
(0.5035) (1.1689) (3.1607)
*k%k *k% kkk
Korea p(*)=LCPI(*) 1.2434 0.0316 -0.0815 -1.3910
(0.1137) (0.2212) (0.4565)
*k%k
p(*)=LWPI(*) 0.8924 0.7476 -1.0258 2.0415
(0.1557) (0.2286) (0.3517)
*k%k *k% kkx
Kuwait p(*)=LCPI(*) 0.9841 -0.1048 0.0362 0.2794
(0.0804) (0.0270) (0.0138)
*k%k *k% kkk
P()=LWPI(*) 2.3433 -0.3579 0.4292 1.3967
(0.3003) (0.1059) (0.0971)
*k%k *k%k ekk
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Malaysia p(Y=LCPI(*) 1.5111 1.8488 -0.6542 -4.4838
(0.2034) (0.3503) (0.1846)
*kk *kk kkx

p(*)=LWPI(*) 1.0507 0.1696 -0.2567 0.3599

(0.0498) (0.1137) (0.1690)
*k%k

Sri Lanka p(*)=LWPI(*) 0.0443 0.6473 0.7814 -1.8541
(0.4323) (0.3312) (0.7488)

*k%k

Turkey p(*)=LWPI(*) 0.9215 0.0867 -0.6879 3.8094
(0.1282) (0.1402) (0.5381)
*k%k *k% Pk

Table 4.11: Model 2 VECM Estimation for Asian Economies (b)

Tests for overidentifying restrictions of Countries with 2 cointegrating vectors
Countries Restrictions on cointegrating vectors Countries Restrictions on cointegrating vectors
=" 1000 =112 1000
Likelihood Ratio Test Likelihood Ratio Test
statistics (p-value in statistics (p-value in
a brackets) a brackets)
India Nepal
p(*)=LCPI(*) -0.3456 15.08193(0.0045) p(*)=LCPI(*) -4.0664 4.1743(0.3829)
p(*)=LWPI(*) -3.5555 18.8292(0.0008)
Pakistan Philippines
p(*)=LCPI(*) -3.6944 20.4364(0.0004) p(*)=LCPI(*) -3.7203 11.3978(0.0224)
p("=LWPI(*) | -3.9841 17.7598(0.0014)
Sri Lanka
Singapore p(*)=LCPI(*) -1.8541 9.6766(0.0462)
p(*)=LCPI(*) -0.3332 23.03796(0.0001)
p("=LWPI(*) | -0.3274 11.2495(0.0239) Thailand
Turkey p(*)=LCPI(*) -0.0925 9.3853(0.0522)
p(*)=LCPI(*) -18.6372 8.9959(0.0612) p(*)=LWPI(*) -3.467428 | 17.3058(0.0017)

cointegrating vectors , the restrictions hypothesianot be rejected for a considerable
number of countries, namely, Nepal, Philippines, ISmka ,Singapore, Thailand and
Turkey.
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Table 4.12 (a) and (b) demonstrate the VEC modématon and test results of
overidentifying restrictions for the Latin Americaoconomies. As shown in 4.12(a), for the
countries with 1 cointegrating relationship, thentegrating coefficients are significant
and correctly signed for Brazil, Colombia and Doitaim Republic. Statistically significant
coefficients have also been obtained for El Salvastml Honduras but the signs of these
coefficients are not entirely correct. For the does with 2 cointegrating vectors, the
results are a bit discouraging as only the VEC rhmteMexico validates the identifying
restrictions. As regard to Belgium, the overidgmtif) restrictions are rejected.

The overall findings for the second model are |@ssitive as opposed to the traditional
PPP model we estimated (model one). On the othed, lthe parallel market version of
PPP does hold for a number of economies, and thehgpothesis indicating the long-
run strong-form PPP for parallel exchange rate elé as the informational efficiency in
the parallel market is validated for Kenya, Nepsllexico, Philippines, Sri Lanka,
Thailand, Singapore and Turkey.
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Table 4.12: Model 2 VECM Estimation for Latin American Economies (a)

eb:: bo*'bleo+'bzz7+'b3p*

Countries | Expected sign of coefficients,>0, b;>0, b, > 0, andb;<0.
Normalized cointegrating coefficients
(standard error in parentheses)
b; b, bs by
Brazil p(*)=LCPI(*) | 0.2244 0.7083 -4.7818 10.4227
(0.1959) (0.1860) (1.5751)
%k %k k %k %k k %k %k k
p(*)=LWPI(*) | 2.7708 -1.8864 17.8880 -71.4861
(0.8600) (0.8463) (3.1465)
%k %k k %k %k k %k %k k
Colombia | p(*)=LCPI(*) | 0.8176 0.3336 -0.9064 4.0874
(0.0938) (0.1190) (0.2448)
%k %k k %k %k k %k %k k
p(*)=LWPI(*) | 0.7054 0.4150 -1.0812 5.3217
(0.1638) (0.1942) (0.3218)
%k %k k %k %k k %k %k k
Dominican | p(*)=LCPI(*) | 0.2426 0.6635 -0.4268 1.6397
Republic (0.1038) (0.1275) (0.1728)
%k %k k %k %k k %k %k k
Ecuador p(*)=LCPI(*) | 0.4710 0.4128 -0.0642 3.5196
(0.1190) (0.1395) (0.2116)
%k %k %k %k %k k
El
Salvador p(*)=LCPI(*) |-1.3829 1.7361 -2.2419 7.8234
(0.6345) (0.6429) (1.1079)
%k %k %k %k %k %k %k %k %k
Honduras | p(*)=LCPI(*) |-2.7636 11.1988 -14.2379 39.3329
(0.8077) (0.9723) (3.5139)

* %k

* % %k

* %k
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Peru p(*)=LWPI(*) | 1.3715 -0.3724 -10.7555 | 40.4995
(0.4297) (0.4222) (2.5000)
* % %k * %k *k
Venezuela | p(*)=LCPI(*) | -0.5307 0.9192 -1.6762 11.9125
(0.5806) (0.5976) (0.7536)
%k %k k
p(*)=LWPI(*) | 0.8626 -0.1316 -2.6340 11.2900
(0.9978) (1.0561) (1.3301)
£

Table 4.12: Model 2 VECM Estimation for Latin American Economies (b)

Tests for overidentifying restrictions of Countries with 2 cointegrating vectors

Restrictions on cointegrating

Restrictions on

vectors cointegrating vectors
p=11"To0e =112 1000
Countries Likelihood Ratio Countries Likelihood Ratio
Test statistics (p- Test statistics (p-
o value in brackets) a value in brackets
Argentina Bolivia
p(*)=LCPI(*) | -0.906 | 38.1627(0.000) p(*)=LCPI(*) | -3.582 | 43.59036(0.000)
Costa Rica Chile
p(*)=LCPI(*) | -3.8145 | 51.2477 (0.0000) p(*)=LCPI(*) | 6.2629 | 91.2084
(0.0000)
p(*)=LWPI(*) | 6.1528 | 40.6690 (0.0000) p(*)=LWPI(*) 49.0613
6.5624 (0.0000)
Peru
Mexico p(*)=LCPI(*) | 0.0443 | 19.9552(0.0005)
p(*)=LCPI(*) | -2.5920 | 11.4742 (0.0217) Suriname
p(*)=LWPI(*) | 2.7109 | 15.5033 (0.0038) p(*)=LCPI(*) | 8.2377 | 19.3901(0.0007)

86




Table 4.13: Model 2 VECM Estimation for Western Developed Economies

Tests for overidentifying restrictions of Countries with 2

cointegrating vectors

Restrictions on cointegrating vectors
B = [11 O— 1 é 3 g ]
Countries Likelihood Ratio Test statistic$
a (p-value in brackets)
Belgium
p(*)=LCPI(*) 13.176 15.3744(0.0040)

Notes for Table 4.9 to 4.13:
p(*)=LCPI(*) indicates CPI is used for both domestic and U.S price levels while p(*)=LWPI(*) indicates CPI is

used for both domestic and U.S price levels

4.6. Discussion of Results and Resultant Policy Implications

The previous econometric investigation reveals suetg interesting aspects of the way
international finance and, particularly, the exdmmates management intertwines with
countries’ economic performance. The most strikeagure extracted from this research is
the solid existence of a long run relationship leswthe exchange rates of the countries
under investigation and the price levels of thosenemies. In other words, the PPP
doctrine is evident, either to its weak or its sgdorm case. Then, depending on the case,

the importance or not of the parallel markets iegad.

Taking into account the baseline taxonomy (intoaes), it is easy to infer that the parallel
market exchange rates are quite important for ése tHeveloped economies. For most of
the countries from the African and the South Amaaricontinents, as well as from Asia,
the role of the black market pricing of the locafrencies is substantial. On top of that, it
Is important to notice the importance of the whalegprice index in the PPP modelling for
a number of African economies which share a comrobaracteristic. They are all
producers and exporters of raw materials and natesaurces, such as gas and oil. This
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holds true for the Gulf countries, as well. Thisaisnajor finding, compared to previous
work done on this area. It indicates that countopsen and vulnerable to international
trade should reconsider the way they formulater thethange rate policies. Most of these
economies present the so called “fear of floating”the sense that they usually fix their
currencies value vis-a-vis one of the most impdrtgabal currencies (in most cases, US
dollar). In this way, they anticipate to protece thalue of their exports and, on the same
time, to avoid dangerous fluctuations in their in&ional financial positions.
Nevertheless, the fact that the long-run equilforiexamination underlines the role of
parallel market rates for these economies indicttas it might be in their favour to
alterate the following macroeconomic policies. Kiagptheir currencies undervalued (in
most cases) compared to US dollar, is not a swadinpolicy. It would probably be in

their interest to adopt a more flexible exchange palicy.

A similar argument holds for the crisis-prone eaomes. As it is obvious from the results’
discussion, the parallel market rate is more usaiubrder to provided clear validation of
the PPP doctrine. This finding can be evidence h&f tinderlined reason that these
economies are more susceptible to abrupt macroedorend financial conditions. Since
their policies are based on de jure exchange yaters and, also, the fact that they do not
formulate their policies based on the most appat@rimeasures (in the examined case
here, the parallel market rates), these economies dut to be more vulnerable and
succumbed to financial and currency crises episodelgitionally, this econometric
outcome indicates that these economies shouldwoléss restrictive policies for their
currencies and adopt more flexible exchange rajenes. The past crisis episodes dictate
the inability of fixed regimes to be sustainablethe long run. It is not by accident that
countries that used to keep their currencies inftexible exchange rate regimes (for
instance, the EU countries in the past) soon abedisuch policies (most of them after
1994). Liberalization of exchange rates seems #ké&uitful policy for such type of

economies.

Turning now to the case of the developed econontiese is no strong evidence for the
necessity to use parallel market rates whatsoéAerpreviously implied, there are a
number of reasons for this to happen. First of tie previously mentioned market
liberalization and integration worked well for tleesconomies. The openness verified the
ability of these economies to satisfy their fundimeeds not only from natural sources but

also from foreign capital inflows. Moreover, theripéd | examine in this thesis covers the
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so called “Great Moderation” era. This period isu@cterized by steady growth path and
reasonably low inflationary pressures for thesenentes. On top of these, many central
banks adopted inflation targeting policies, whica an additional important effect on the
ability of these monetary authorities to contrdlation, growth prospects and managing
(up to a certain extent) the value of their curresicThus, these active macro-financial
policies, which do not include strong interventionso the foreign exchange market,
contributed to the gradual elimination of the plafagdxchange rate markets. At least, they
rendered them obsolete. This is another strongnaggti in favour of capital mobility
liberalization, together with the necessity to adopre flexible exchange rate regimes. Of
course, it is reasonable to assume that, basetieoapiecial features of each economy, a
somehow different exchange rate system may be ppate. In any case, the evidence is
strongly in favour of macroeconomic policies, lik®se mentioned above. It is not by
chance that this is the tendency observed in #te2laecades in the economies around the

world.
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Chapter 5: Conclusion

The thesis conducts an empirical analysis of thrallgh market exchange rate behavior in

the post Bretton-Woods era based on monthly dadarspg the period January 1973 to

December 1998 for a heterogeneous group of 56 gesrdcross the globe. The main

objective of the study is to examine the validityang-run PPP across the countries under
examination and to identify whether the market-deieed parallel rates are more

supportive of the long run PPP as opposed to ti@abfrate. | also investigated the nexus

between the two rates based on a parallel markstoveof PPP, by means of standard
cointegration techniques. The variables of interes suggested by standard PPP
formulations, include the official and parallel niol@ exchange rates, the price indices of
domestic countries and those of the United Stadeld.& dollar is used as the numeraire
currency. For the price indices we employ both @omer Price index (CPI) and Wholesale

Price index (WPI).Besides, a binary probit modedsimated as a preliminary

The empirical analysis is carried out in the foliogvway:

As a preliminary investigation, we follow Reinhariogoff (2004) and regress a currency
crash dummy on the 12-month parallel market premiomn87 countries across the globe
during the period 1973 MO1 to 1998 M12 based on thigndata. We first examined the

time series properties of the parallel market puemiwe constructed and preclude the
countries with non-stationary premia for furtheralysis. What follows is the regression
estimated using the Binary Probit model as the wiég@et variable is a binary one. Our
findings are consistent with Reinhart& Rogoff (2D0&ho report 97 percent cases of
positive coefficient and 81 percent both positivel gignificant, especially in the case of
Latin American economies. On the other hand, thekest results come from the
developed world, while the results for the Africand Asian region are, in general,
consistent. The overall findings validate the hjagsis that the parallel market premium is
indicative of the currency crashes hence might esyatically predict official rate

realignment in the long run.

The main empirical analysis is concentrated onrngghe long-run validity of PPP based
on Johansen cointegration analysis. The monthlg datised for the nominal and official
exchange rates, the domestic price indices (botbleshle and consumer price indices)

during the sample period mentioned above. Two radtere models are investigated: the
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traditional weak-form and strong form PPP framewaskwell as a version of PPP model
proposed by Diamandis(2003) accountable for thegmee of both official and parallel
exchange rate markets. The econometric methoddbg@pnsistent for the examination

using both models, i.e., the Johansen cointegrajpmoach.

The results from the traditional PPP model (den@gdnodel 1 alternatively) are rather
positive as regard to the acceptance of weak-fd. Rbove all, the existence of at least
one cointegrating vector is found for almost a#t #stimated VAR models with only few
exceptions. These findings are encouraging forfodher analysis as for most countries;
the evidences of long run relationship within tlagiable set are supported, which enables
us to test the PPP framework as established infdimer chapter. In general, similar
findings are obtained by using either exchange irateerms of the determination to the
cointegration rank. Differing results have beenoréggd more frequently only in the Asian
group when the magnitude of price and exchangewvatg in the sense that the results
display a relatively clearer pattern comparinghe other groups that the parallel market
rate and wholesale price index are more favorablealidating the weak-form PPP. The
most positive results are reported for the Latinehican economies. When it comes to the
validity of weak-form PPP, a majority of countrigs the group have received positive
results in favour of the weak-form PPP validitye #irong-form PPP is also supported for a
few countries. Colombia, Ecuador and Peru havawvedeositive result when the parallel
market rate is under examination. As for Surinamé ¥enezuela, strong-form PPP is
confirmed by using both exchange rates. In thenLAtherican group, the parallel market
exchange rate seems to be favoring the strong-RfPR hypothesis more than the official
exchange rate. The overall findings for the seaoodel are less positive as opposed to the
traditional PPP model we estimated (model one)tbatparallel market version of PPP
does hold for a few economies, and the joint ofdtlgpsis indicating the long-run strong-
form PPP for parallel exchange rate as well asrifegmational efficiency in the parallel
market is validated for Kenya, Nepal, Mexico, Ripines, Sri Lanka, Thailand, Singapore
and Turkey.

To sum up,it is obvious that the weak-form PPP models recesttemger support than the
alternative model especially for the Latin Americegzonomies .Relatively speaking, the
alternative model fit better for the Asian groupesh 7 out of 14 countries have been

reported to support the second model. The strong-18PP is best received for African
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economies but mostly for the parallel exchange sately. Also, long-run cointegrating
relationships amongst the nominal exchange ragegddimestic price as well as the foreign
price have been strongly supported regardlesseotiivice between official and parallel
exchange rate. Although evidence has demonstristelfl that, the use of parallel exchange
rate can improve the validity of meaningful andn#igant cointegrating relationships
implied by PPP, this is true for both variants ajduals. Similar comparative findings have
been obtained for the wholesale price index as sggbdo the consumer price index. This
is true for all 3 groups of economies. Our emplreaalysis is consistent with the panel
unit root based test of PPP carried out by Ceraaith Sanrantis (2007) as regard to the
positive results regarding weak-form PPP .The psgpm identify if the parallel market
exchange rates is more favorable in validating BRBRpbsitively, although not definitely,

confirmed.

In any case, a number of policy prescriptions canubderlined, based on the previous
econometric analysis. First of all, it is evidehe tsuperiority of floating exchange rate
regimes, compared to restrictive policies adoptethfmany crisis-prone economies. This
is reasonable to assume, given that parallel maiet provides somehow improved
results for the PPP validity. Then, the fact thatrdries rich in resources tend to fix their
currencies value instead of letting them float, doet seem to be the wisest economic
policy choice. Countries that desisted such rdstaqolicies, experienced steady growth
rates and stable conditions for their currencidsiezaThe lack of data until the recent
period is an obstacle, in order to examine the mB&el validity in periods of fully fledged,
financial meltdowns. This would be an interestingeasion in the relevant economic

literature.
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APPENDIX

Figures A.1: Developed Economies Official and Parldl Ex. Rates - 1
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Figures A.2: Developed Economies Official and Parldl Ex. Rates - 2
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Figures A.3: Developed Economies Official and Parldl Ex. Rates - 3
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Figures A.4: Asian Economies Official and ParalleEx. Rates - 1
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Figures A.5: Asian Economies Official and ParalleEx. Rates - 2
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Figures A.6: Asian Economies Official and ParalleEx. Rates - 3

SINGAPORE SRI LANKA
12 45
1.1
4.0
1.0
0.9 354
0.8
3.0
0.7+
0.6 25
05
2.0
04
o3 -7 51—
1960 1965 1970 1975 1980 1985 1990 1995 1960 1965 1970 1975 1980 1985 1990 1995
—— Official Ex. Rate —— Black Market Ex Rate
—— Black Market Ex Rate —— Official Ex Rate
THAILAND TURKEY
14
12 4
10
8-
6-]
4
2]
28 4+ T T o+
1960 1965 1970 1975 1980 1985 1990 1995 1960 1965 1970 1975 1980 1985 1990 1995

—— Black Market ExRate —— Official ExRate
—— Official ExRate —— Black Market ExRate



Figures A.7: Latin American Economies Official andParallel Ex. Rates - 1
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Figures A.8: Latin American Economies Official andParallel Ex. Rates - 2
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Figures A.9: Latin American Economies Official andParallel Ex. Rates - 3
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Table A.1: Unit Root Test for 12-m Parallel Market Premium

—Western Developed Economies

leads/lags ADF-statistics MacKinnon(1996)\p-values
Countries Con/Tren

Const. g Constant Constant, Trend Const. Con/Trend
BELGIUM 12 12 -2.571880* -3.989048 0.0916 0.2988
CANADA 12 12 -2.870996** -3.135554* 0.0197 0.0849
DENMARK 12 12 -2.571880* -3.135554 0.0955 0.2832
FINLAND 12 12 -2.872765 -3.137183 0.1176 0.3340
FRANCE 12 12 -2.571880 -3.135554 0.1761 0.4297
GREMANY 12 12 -2.571880* -3.135554 0.0586 0.1935
GREECE 12 1 -2.870996** -3.424387** 0.0358 0.0385
IRELAND 12 12 -3.452066*** -3.424926** 0.0035 0.0135
ITALY 12 4 -2.870996** -3.424530** 0.0411 0.0132
NETHERLAND 12 12 -3.452066*** -3.424926** 0.0025 0.0142
NEW ZEALAND 12 12 -2.571880* -3.135554 0.0552 0.1865
NORWAY 4 8 -3.451491%** -3.988635%** 0.0009 0.0005
PORTUGAL 12 6 -3.451491%** -3.988433%** 0.0057 0.0003
SPAIN 12 12 -3.451632%** -3.135321* 0.0080 0.0563
SWEDEN 13 4 -2.871029** -3.424530** 0.0492 0.0224
SWITZERLAND 12 4 -2.870996** -3.988233%** 0.0419 0.0066
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Table A.2: Unit Root Test for 12-m Parallel MarketPremium — Latin America

leads/lags ADF-statistics MacKinnon(1996)\p-values
Countries Con/Tren

Const. g Constant Constant, Trend Const. Con/Trend
ARGENTINA 10 12 -3.451920*** -3.424926** 0.0035 0.0339
BOLIVIA 10 10 -2.870931%** -3.135494* 0.0148 0.0647
BRAZIL 14 14 -2.871061** -3.135614* 0.0407 0.0877
CHILE 12 12 -2.571880* -3.135554* 0.0886 0.0853
COLOMBIA 12 12 -2.571880 -3.135554 0.2898 0.6138
COSTA RICA 12 12 -2.870996** -3.424926** 0.0018 0.0104
DOMINICAN REP. 12 12 -2.571880* -3.135554 0.0814 0.2665
ECUADOR 12 12 -2.571880* -3.135554 0.0755 0.1779
EL SALVADO 12 12 -3.452066*** -3.989048 0.0005 0.0028
MEXICO 4 6 -3.451491*** -3.988433*** 0.0038 0.0063
PARAGUAY 12 7 -2.571880* -3.988534*** 0.0757 0.0041
PERU 1 1 -3.451283*** -3.987938*** 0.0002 0.0011
SURINAME 12 13 -3.454353** -3.136480* 0.0366 0.0725
URAGUAY 4 7 -3.451491%** -3.424676** 0.0072 0.0144
VENEZUELA 12 12 -2.870996** -3.135554* 0.0288 0.0771
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Table A.3: Unit Root Test for 12-m Parallel Market Premium — Asian Econ.

leads/lags ADF-statistics MacKinnon(1996)\p-values
Countries Con/Tren

Const. g Constant Constant, Trend Const. Con/Trend
INDIA 12 12 -3.452066*** -3.989048%*** 0.0020 0.0053
INDONESIA 4 6 -3.451491%** -3.988433*** 0.0026 0.0000
IRAN 12 12 -3.452066*** -3.424926%* 0.0093 0.0469
IRAQ 4 4 -3.451491%** -3.988233*** 0.0020 0.0053
ISRAEL 12 6 -2.571880* -3.424627** 0.0802 0.0106
JAPAN 4 6 -3.451491%** -3.988433*** 0.0012 0.0038
KOREA 4 6 -3.452066*** -3.989472%** 0.0000 0.0051
KUWAIT 12 12 -3.452066*** -3.989048%*** 0.0002 0.0017
MALASIA 4 8 -3.451491%** -3.988635%** 0.0005 0.0000
NEPAL 12 12 -3.452066*** -3.989048*** 0.0000 0.0003
PAKISTAN 4 6 -3.451491%** -3.424627** 0.0075 0.0107
PHILIPPINES 12 12 -3.452066*** -3.424926%* 0.0047 0.0253
SINGAPORE 8 6 -3.452991%** -3.425451%** 0.0024 0.0305
SRI LANKA 12 12 -3.452066*** -3.989048%*** 0.0019 0.0093
THAILAND 4 8 -3.451491*** -3.988635%** 0.0005 0.0000
TURKEY 6 4 -3.451632%** -3.424530%** 0.0062 0.0132
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Table A.4: Unit Root Test for 12-m Parallel Market Premium— African Econ.

leads/lags ADF-statistics MacKinnon(1996)\p-values
Countries
Const. Con/Trend Constant Constant, Trend Const. Con/Trend
ALGERIA 12 12 -3.452066*** -3.424926** 0.0069 0.0339
BENIN 12 12 -2.571880* -3.989048 0.0507 0.1618
EGYPT 12 12 -2.870996** -3.135554* 0.0130 0.0829
GHANA 12 12 -3.452066*** -3.989048*** 0.0004 0.0007
KENYA 12 12 -2.870996** -3.135554* 0.0177 0.0737
MOROCCO 12 6 -2.870996** -3.424627** 0.0400 0.0358
NIGERIA 4 6 -3.451491%** -3.988433*** 0.0039 0.0019
SOUTH AFRICA 12 12 -3.452066*** -3.989048*** 0.0014 0.0069
UGANDA 4 13 -2.870743** -3.135584 0.0400 0.3534
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Table A.5: Probit Model for Western Developed Econmies

Equation:D,, = a + BAP,_; + u,

Country Coefficient Z-statistics Coefficient Z-statistics
(stand errors in brackets) (p-values in brackets) | (stand errors in brackets) (p-values in brackets)
Greece -5.932297(2.596527) -2.284705*%(0.0223) 0.097090%2220) 1.859374* (0.0630)

New Zealand -3.224428(0.685896) -4.701043***(0.0000 0.03226023201) 1.390497 (0.1644)
Portugal -3.061142(0.572213) -5.349656***(0.0000 0.01835610234) 1.065065 (0.2868)
Spain -3.153737(0.664208) -4.748120***(0.0000 0.03101928540) 1.168795 (0.2425)
Table A.6: Probit Model for Asian Economies
Equation:D,, = a + BAP,_; + u,
o

Country Coefficient Z-statistics Coefficient Z-statistics
(stand errors in brackets) (p-values in brackets) | (stand errors in brackets) (p-values in brackets)
India -2.847259(0.396872) -7.174242**(0.0000 0.02666Q1%255) 1.747666* (0.0805)
Indonesia -2.311749(0.205369) -11.25658***(0.0000 0.00741601.568) 4.726803***(0.0000)
Iran -2.410733(0.265067) -9.094807***(0.0000 -0.00561009479) -0.592781 (0.5533)
Israel -0.012200(0.010110) -1.206722 (0.2285 0.000728{-05) 9.146644***(0.0000)
Korea -2.922725(0.442621) -6.603221***(0.0000 0.01714361%684) 1.093043 (0.2744)
Malaysia -4.777911(3.303545) -1.446298 (0.1481) 0.054666{066) 1.139691 (0.2544)
Nepal -2.705612(0.341204) -7.929607***(0.0000 -0.01126220497) -0.549455 (0.5827)

Philippines -4.141246(1.329569) -3.114728**(0.0018 0.0332861@164) 2.349985**

(0.0188)

Sri Lanka -2.834092(0.431417) -6.569267***(0.0000 0.02223013057) 1.476851 (0.1397)
Thailand -2.756704(0.331449) -8.317123***(0.0000 0.03190208191) 3.895061***(0.0001)
Turkey -2.785495(0.322680) -8.632368***(0.0000 0.01127003338) 3.378158***(0.0007)
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Table A.7: Probit Model for Latin American Economies

Equation:D,, = a + BAP,_; + u,

Country Coefficient Z-statistics Coefficient Z-statistics
(stand errors in brackets) (p-values in brackets) | (stand errors in brackets) (p-values in brackets)
Argentina -1.144925(0.095111) -12.03776***(0.0000 0.0002298&-05) 3.500405***(0.0005)
Bolivia -1.776622(0.134094) 0.000243***(4.88E-05 0.0002488E-05) 4.987134*+%(0.0000)
Brazil -1.420162(0.117796) -12.05610***(0.0000 0.00129800146) 8.897778**(0.0000)
Chile -1.948561(0.156679) -12.43667**(0.0000 0.00265900654) 4.065303***(0.0000)
Costa Rica -2.507664(0.251540) -9.969235***(0.0000 0.00834002489) 3.351188***(0.0008)
Dominican -3.075569(0.487479) -6.309131***(0.0000 0.018806(®576) 2.859924***(0.0042)

Republic

Ecuador -2.414266(0.240870) -10.02312***(0.0000 0.009349(03035) 3.080661***(0.0021)
El Salvador -2.684052(0.309769) -8.664690***(0.0000 0.01019003428) 2.975097***(0.0029)
Mexico -2.301352(0.208656) -11.02939***(0.0000 0.005816(1.381) 4.210988***(0.0000)
Paraguay -2.200739(0.209061) -10.52679**%(0.0000 0.0033000%586) 0.590801 (0.5547)
Peru -1.543147(0.116475) -13.24875**(0.0000 0.0004624%&-05) 5.291132***(0.0000)
Suriname -2.591251(0.282861) -9.160856***(0.0000 0.00298a(0936) 3.188881***(0.0014)
Uruguay -3.383675(0.610157) -5.545579***(0.0000 0.01158005271) 2.197048***(0.0280)
Venezuela -2.303581(0.215251) -10.70185***(0.0000 0.00721002139) 3.374945**(0.0007)
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Table A.8: Probit Model for African Economies

Equation:D,, = a + BAP,_; + u,

Country Coefficient Z-statistics Coefficient Z-statistics
(stand errors in brackets) (p-values in brackets) | (stand errors in brackets) (p-values in brackets)
Algeria -2.134825 (0.194401) -10.98157**(0.0000 -0.000@1LB05665) -0.109081 (0.9131)
Benin -0.000229(0.003182) -0.072092 (0.9426 0.000608(1L29) 4.758931*+%(0.0000)
Egypt -2.391247(0.263211) -9.084891***(0.0000 0.0161761@193) 1.139827 (0.2544)
Ghana -1.771678(0.190483) -9.300975***(0.0000 -0.01791B807983) -2.243970**
(0.0248)
Kenya -2.539757(0.260620) -9.745040***(0.0000 0.012228(3388) 3.609001***(0.0003)
Nigeria -2.659580(0.326447) -8.147058***(0.0000 0.00663203521) 1.883318***(0.0597)

South Africa

-2.919981(0.417376)

-6.996047***(0.0000

0.02465808540)

2.584790**+*(0.0097)

Uganda

-1.936192(0.166528)

-11.62680***(0.0000

0.00145800944)

1.543995 (0.1226)
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Table A.9: Additional Unit Root Testing for Western Developed Economies

Unit roots
MacKinnon
and leads/lag leads/lag
Series ADF-statistics (1996)one-sided DF-GLS statistics
stationarity s s
p-values
tests
Country C cT C cT C cT cC | CT (o cT
Belgium LBMER 8 8 -2.03683 -2.568915 0.271 0.2949 8 8 -1.330009 -2.564391
ALBMER 7 7 -6.615949%** -6.610827*** 0 0 7 12 -6.523850*** -4.156095%**
1980M01-
1998M12
LOER 1 1 -1.69196 -2.212355 0.4348 | 0.4811 1 1 -0.947426 -2.202561
ALOER 2 1 -10.40788*** -10.39735*** 0 0 2 2 -10.39079*** -10.39079***
LCPI 12 12 -1.103148 -2.012612 0.716 0.5925 || 12 | 12 -0.03592 -1.93621
ALCPI 12 12 -2.168949 -2.19389 0.2181 | 0.4914 | 12 | 12 -2.043711** -2.084904
PMP 4 5 -4.565738*** -3.782838** | 0.0002 | 0.0182 4 4 -4.601466*** -4.603417***
APMP 4 4 -15.81771*** -15.83859*** 0 0 4 4 -15.40184*** -15.86088***
Portugal LBMER 1 1 0.076717 -1.742366 0.9637 0.7309 1 1 1.420299 -1.014441
ALBMER 6 6 -9.563883*** -9.607817*** 0 0 5 5 -9.134175%** -9.157446***
1973M01-
1998 M12
LOER 1 1 0.161062 -1.569014 0.9699 | 0.8039 1 1 1.672876 -0.835247
ADLOER 2 2 -10.25427*** -10.28361*** 0 0 2 2 -9.998089*** -10.28354***
LCPI 12 12 -0.529801 -1.803595 0.8824 | 0.7018 | 12 | 12 0.479154 -1.30288
ADLCPI 11 11 -2.547349 -2.440261 0.105 0.3582 11 11 -2.535997** -2.55714
PMP 2 2 -6.388699*** -6.432064*** 0 0 2 2 -5.955750%** -6.411783%**
Spain LBMER 3 3 -0.856592 -1.993095 0.8014 | 0.6032 3 3 0.58844 -1.968855
ALBMER 2 2 -11.40270%** -11.39123%** 0 0 9 7 -2.532964** -4.476782%**
1973M01-
1998M12
LOER 3 3 -1.391471 -2.180173 0.5873 || 0.4991 3 3 0.599785 -1.950619
ADLOER 1 1 -14.06460%** -14.06758*** 0 0 2 2 -10.53514%** -10.58067***
LCPI 12 12 -0.719631 -1.759835 0.8393 | 0.7228 | 12 | 12 0.497124 -1.69973
ADLCPI 11 11 -2.231723 -2.270096 0.1954 | 0.4491 | 11 || 11 -2.256770** -2.269087
United LWPI 12 12 -1.09023 -1.731799 0.7211 | 0.7358 | 12 | 12 0.100859 -1.708564

1
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States AIWPI 12 11 -2.700807* -4.631508*** || 0.0746 0 11 | 11 -2.312369** -4.412244%**
LCPI 5 5 -0.126322 -1.668116 0.9445 0.764 9 5 0.50336 -1.014718
ADLCPI 4 4 -4.061250*** -4.053350*** | 0.0012 | 0.0078 4 4 -3.964117*** -3.9884971***

Notes: LCPI and LWPI denote the log consumer phickex and log wholesale price index respectively.
LBMER and LOER represent the log parallel (blaclkirket exchange rate and the log official exchaage r

The observation period for each country is recordeder the country name based on a commonly
availability of all the variables under examination
*** denotes rejecting the null hypothesis of urgbt at 1% level,** denotes rejecting the null hypegis of

unit root at 5%level, *denotes rejecting the nylphthesis of unit root at 10% level.
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Table A.10: Additional Unit Root Testing for Asian Economies

Unit roots
MacKinnon
and leads/lag leads/lag
Series ADF-statistics (1996)one-sided DF-GLS statistics
stationarity s s
p-values
tests
Country C cT C cT C cT C cT (o cT
India LBMER 6 6 0.47524 -1.063042 0.9858 || 0.9327 6 6 2.484428 -1.258063
ALBMER 6 6 -9.494179*** -9.553146%** 0 0 11 11 -2.597856*** -3.858771***
1973M01-
1998M12
LOER 1 1 1.127677 -1.432212 0.9977 | 0.8506 1 1 2.996452 -0.858466
ADLOER 2 2 -11.06737*** -11.22246*** 0 0 2 2 -10.63228*** -11.23786***
LCPI 10 10 1.006922 -3.281987* 0.9967 | 0.0704 | 10 | 10 2.943013 -1.644024
ADLCPI 9 9 -4.863400*** -5.040654*** 0 0 11 9 -2.259069** -3.973230***
LWPI 1 1 0.303085 -3.469116** 0.9783 | 0.0439 1 1 5.081469 -1.794362
AIWPI 11 11 -4.344568*** -4.317143%** 0.0004 0.0032 11 10 -1.867361* -3.368531**
PMP 1 1 -3.260857** -4.468086*** | 0.0173 | 0.0018 1 1 -2.745033*** -2.883236*
Indonesia LBMER 5 5 -2.569351 -2.009973 0.1001 | 0.5939 6 5 1.60133 -0.656517
ALBMER 4 4 -7.429453%** -7.643982*** 0 0 12 | 12 -3.570962*** -3.295310**
1973M01-
1998M12
LOER 6 6 -2.032463 -1.335096 0.2729 | 0.8779 6 6 1.360806 -0.681629
ADLOER | 12 12 -4.099116%** -4.216850*** | 0.0011 | 0.0045 12 || 12 -3.811251%** -3.933724%**
LCPI 1 1 -0.576762 -1.407599 0.8724 | 0.8575 1 1 6.33703 -0.871938
ADLCPI 5 5 -5.733441%** -5.710711%** 0 0 5 5 -0.747901 -1.755554
LWPI 1 1 -1.065861 -1.878621 0.73 0.6634 3 1 2.636164 -1.089912
AIWPI 4 4 -5.486705%** -5.505087*** 0 0 2 2 -7.560889*** -7.571219%**
PMP 2 2 -4.301476%** -4.738906*** [ 0.0005 | 0.0007 2 2 -4.267568*** -4.336533%**
Iran LBMER 4 4 0.759812 -1.694783 0.9933 | 0.7524 4 4 1.879462 -0.741752
ALBMER 3 3 -9.170086*** -9.342329%** 0 0 3 3 -8.651057*** -9.335128%**
1973M01-
1986M12
LOER 3 3 -0.595662 -1.575095 0.8686 | 0.8016 3 3 -0.306418 -1.426776
ADLOER 2 2 -10.62076*** -10.68945*** 0 0 2 2 -10.59038*** -10.68919***

1
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LCPI 12 12 1.812006 -0.84075 0.9998 0.96 12 12 2.078456 -0.408898
ADLCPI 11 11 -2.231597 -3.279608* 0.1954 0.071 11 11 -1.695405* -1.923211
LWPI 12 12 1.372095 -0.996608 0.999 0.9421 12 12 1.405494 -0.474442
AIWPI 11 11 -2.699281* -3.371828* 0.0749 | 0.0565 11 11 -1.435366 -3.176099***
PMP 6 6 -2.556067 -2.81741 0.103 0.1916 6 6 -2.296902** -2.803659**
APMP 5 5 -7.994337%** -7.990983*** 0 0 5 5 -8.002051*** -8.002898***
Iraq LBMER 6 6 1.831422 -1.104126 0.9998 | 0.9257 6 6 2.879961 0.20937
1973M01 ALBMER 6 6 -7.943649%** -8.562271*** 0 0 6 -7.824391%** -8.323660***
1998M12
LOER 1 1 -1.294174 -1.106429 0.6337 | 0.9258 1 1 -0.119273 -1.174502
ADLOER 12 12 -4.918490*** -4.961689*** 0 0.0003 12 12 -4.866397*** -4.885505%**
LCPI 4 4 2.064899 -0.926873 0.9999 | 0.9475 4 4 1.468966 -0.620949
ADLCPI 3 3 -3.128124** -4.420887*** || 0.0283 | 0.0035 3 3 -2.724743%** -4.147947***
LWPI 1 1 0.379477 -1.488886 0.9816 | 0.8301 1 1 1.671511 -1.375975
AIWPI 1 1 -8.882929%** -8.999408*** 0 0 6 6 -4.081450%** -5.480405***
PMP 9 9 0.25797 -0.973916 0.9758 || 0.9448 9 9 0.619787 -0.879158
APMP 8 8 -9.802943%** -9.956795%** 0 0 8 8 -9.734661*** -9.950770%**
Japan LBMER 12 12 -1.168259 -3.043918 0.6894 | 0.1214 12 12 -0.141135 -2.433869
1973M01 ALBMER | 12 12 -4.98855%** -4.973593%** 0 0 11 11 -3.261251%** -2.676028*
1986M12
LOER 1 1 -0.416372 -2.638069 0.9036 | 0.2635 1 1 0.674678 -1.780964
ADLOER 2 2 -10.87991*** -10.88624*** 0 0 2 2 -10.81015%** -10.78162***
LCPI 12 12 -1.980713 -0.972558 0.2955 || 0.9453 12 12 0.286801 -1.385387
ADLCPI 11 11 -2.482146 -2.977935 0.1205 | 0.1395 11 11 -1.146795 -1.548695
LWPI 4 1 -1.507738 -0.168165 0.529 0.9936 4 4 0.248986 -1.038949
AIWPI 3 3 -5.240020%** -5.396016*** 0 0 3 3 -5.067174*** -5.125253***
PMP 6 6 -2.127155 -3.546710** 0.2341 | 0.0356 6 6 0.336346 -2.579411*
APMP 5 5 -15.25965%** -15.24210%** 0 0 11 3 -1.931434* -15.55776***
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Korea LBMER 1 1 -2.007063 -2.475782 0.2839 | 0.3401 1 1 1.211905 -1.49533
1973M01 ALBMER 6 6 -8.088644*** -8.153640%** 0 0 2 9 -7.597271%** -2.615248*
1998m12

LOER 1 1 -2.18091 -2.227216 0.2137 | 0.4729 1 1 1.323609 -1.09557
ADLOER 6 6 -8.766273*** -8.934180*** 0 0 6 6 -8.202438*** -7.898211***
LCPI 1 1 -3.296936** -0.69347 0.0158 | 0.9721 1 1 3.277141 0.072134
ADLCPI 12 12 -2.553535 -3.125824 0.1039 0.102 5 12 -2.870944%** -3.040371**
LWPI 1 1 -1.803153 0.025496 0.379 0.9965 1 1 3.456146 -0.297154
AIWPI 11 11 -3.673192%** -4.050379*** | 0.0048 | 0.0079 11 11 -2.673027*** -2.987020**
PMP 9 9 -2.282428 -2.487493 0.1781 | 0.3343 9 9 -0.370601 -1.950845
APMP 8 8 -9.173471%** -9.189575%** 0 0 11 9 -2.269640** -4.769046***

Kuwait LBMER 1 1 -4.618914%** -4.565419*** | 0.0001 | 0.0014 1 1 -0.191826 -1.966119
1973M01 ALBMER 6 6 -9.246427*** -9.491612%** 0 0 6 6 -9.188103*** -9.042155%**
1998M12

LOER 2 2 -1.28654 -1.187627 0.6372 | 0.9111 1 1 -0.300623 -1.492434
ADLOER 1 1 -14.61550*** -14.62221%** 0 0 1 1 -14.57618*** -14.38321***
LCPI 6 6 -1.782203 -3.251539* 0.389 0.0767 6 6 0.805449 -1.89088
ADLCPI 6 6 -6.425349%** -6.460810*** 0 0 2 6 -7.769768*** -5.672824***
LWPI 12 12 -1.361379 -2.148929 0.6004 | 0.5148 12 12 2.352998 -0.454409
AIWPI 11 11 -4.014554*** -3.973457** 0.0017 | 0.0111 12 12 -1.928780* -3.247224**
PMP 6 6 -3.879985%** -3.879985*** || 0.0025 | 0.0025 6 6 -3.334108*** -3.048021**

Nepal LBMER 1 1 -0.058288 -3.022196 0.9515 | 0.1277 1 1 0.477407 -1.288962
1973M01 ALBMER 4 4 -8.285628%** -8.376377*** 0 0 3 3 -6.557761*** -7.461421%**
1998M12

LOER 1 1 1.627182 -1.039127 0.9996 | 0.9363 1 1 4.104111 -0.495652
ADLOER 6 6 -8.341679*** -8.611447*** 0 0 6 6 -7.362422%** -8.560380***
LCPI 12 12 0.766161 -2.786013 0.9934 | 0.2033 12 12 2.757297 -1.843632
ADLCPI 11 11 -4.705024*** -4.817083*** || 0.0001 | 0.0005 11 11 -2.412593** -3.534448%**
PMP 1 1 -4.371107*** -4.344578*** | 0.0004 0.003 2 2 -1.263946 -2.347814
Malaysia LBMER 6 6 -0.052183 1.668744 0.9523 1 2 6 -0.563278 0.084776
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1986MO1 ALBMER 6 6 -6.418793*** -6.791397*** 0 0 12 12 0.210122 -1.781821
1998M12
LOER 1 1 -1.214736 -0.598019 0.6695 | 0.9784 1 1 -1.189473 -1.018194
ADLOER 6 6 -7.154934%** -7.300795*** 0 0 6 6 -7.153886*** -7.242013%**
LCPI 1 1 1.820068 -2.813497 0.9998 0.193 1 1 5.684977 -0.435068
ADLCPI 11 5 -3.506246*** -6.040993*** || 0.0082 0 11 11 -2.665823*** -3.563082***
LWPI 1 1 -0.319312 -3.158759* 0.9181 | 0.0968 1 1 1.316857 -2.651677
AIWPI 6 6 -5.464553%** -5.405870%** 0 0.0001 1 1 -4.044230%** -5.713561***
PMP 6 6 -3.444837** -3.152877* 0.0108 | 0.0979 4 3 -0.738346 -5.270921***
Pakistan LBMER 3 3 1.546856 -1.411283 0.9994 | 0.8568 3 3 3.347421 -1.266175
1973M01 ALBMER 2 2 -16.78763*** -16.94909*** 0 0 11 11 -0.666785 -1.54936
1998M12
LOER 3 3 0.500799 -2.740499 0.9867 | 0.2207 3 3 1.970408 -1.451185
ADLOER 2 2 -10.82944*** -10.90895*** 0 0 2 2 -10.30242%** -10.89445%**
LCPI 1 1 1.998337 -2.307228 0.9999 | 0.4287 2 1 6.046064 -0.428072
ADLCPI 11 11 -3.910995*** -4.142219*** | 0.0021 | 0.0058 11 11 -1.329559 -2.869524*
LWPI 1 12 1.059676 -2.831639 0.9972 | 0.1867 12 12 1.791017 -1.56026
AIWPI 12 12 -4.501271** -4.526341*** | 0.0002 | 0.0015 11 11 -1.074698 -2.3609
PMP 1 1 -2.669182* -3.658300** 0.0802 | 0.0261 1 1 -2.674070%** -2.935674**
Philippines LBMER 9 9 0.298229 -2.424636 0.9781 | 0.3662 9 9 2.153113 -1.60623
1973M01 ALBMER 8 8 -7.687490*** -7.738721%** 0 0 12 12 -1.990451** -3.622401***
1998mM12
LOER 1 1 -0.459976 -2.717435 0.8958 | 0.2299 3 3 1.985994 -2.780528*
ADLOER 2 2 -10.69295%** -10.68046*** 0 0 2 2 -10.27882*** -10.47772%**
LCPI 5 5 0.566387 -2.540442 0.9887 | 0.3084 5 5 2.960992 -1.003785
ADLCPI 4 4 -6.143414%** -6.210053*** 0 0 5 5 -1.795371* -3.417363**
20.005
PMP 1 1 -3.784710*** -4.183567*** | 0.0033 2 2 -1.071641 -2.779773*
1
Singapore LBMER 1 1 -1.261381 -1.529089 0.6482 | 0.8177 1 1 0.135412 -1.733381
1974MO1- ALBMER 7 7 -6.616198*** -6.640450%** 0 0 12 12 -2.216268** -2.403749
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1998M12 LOER 1 1 -0.49027 -2.587906 0.8902 | 0.2861 1 1 0.812449 -1.751167
ADLOER 1 1 -14.56162*** -14.55229%** 0 0 1 1 -14.40406*** -14.41966***
LCPI 6 6 -1.017674 -1.796424 0.7482 | 0.7051 6 6 1.126379 -1.883298
ADLCPI 5 5 -4.873425%** -4.901517*** 0 0 5 5 -4.336760*** -4.618663***
LWPI 3 3 -1.717785 -1.70181 0.4212 | 0.7483 3 3 -0.826266 -0.887992
AIWPI 8 8 -4.482537%** -4.770760*** | 0.0003 | 0.0006 8 2 -2.284132** -7.350839%**
PMP 8 7 -2.925415** -2.363064 0.0436 | 0.3982 7 7 -1.859392* -2.713667*
Sri-Lanka LBMER 3 3 -0.529661 -2.992651 0.8824 | 0.1353 3 3 1.678986 -2.962288**
1976MD1- ALBMER 2 2 -12.97092*** -12.95883*** 0 0 8 2 -9.270091*** -12.56348%**
1998M12 LOER 2 2 0.568109 -2.547899 0.9888 | 0.3048 2 2 2.53712 -1.104057
ADLOER 1 1 -12.88968*** -12.95477%** 0 0 1 1 -12.49071%** -12.96739%**
LCPI 6 6 1.024156 -4.255281*** | 0.9969 0.004 6 6 1.144392 -0.421925
ADLCPI 6 6 -7.711737%** -8.217724%** 0 0 6 6 -7.562099*** -8.096793***
LWPI 1 1 -1.684683 -2.616317 0.4379 | 0.2734 1 1 2.938218 -1.418606
AIWPI 6 6 -6.167377*** -6.288534%** 0 0 6 6 -6.177653*** -6.243806***
PMP 1 1 -1.83745 -2.855916 0.3622 | 0.1781 1 1 -1.752731* -1.823155
APMP 6 6 -8.678710*** -8.701242%** 0 0 6 6 -8.383589*** -8.541931***
Thailand LBMER 8 1 1.422887 -1.711953 0.9991 | 0.7448 1 1 0.338022 -1.465164
1973M01- ALBMER 6 6 -9.049510%** -9.254357%** 0 0 6 6 -8.730310%** -7.893059***
1998M12 LOER 1 1 -0.864265 -2.429571 0.7991 | 0.3637 1 1 -0.279863 -2.206124
ADLOER 11 11 -6.726151*** -6.846117*** 0 0 11 11 -6.645699*** -6.788033***
LCPI 3 3 -0.638747 -1.154692 0.8588 | 0.9171 5 3 2.117069 -1.217841
ADLCPI 2 2 -7.392440%** -7.393327%** 0 0 2 2 -7.059191*** -7.207585%**
LWPI 1 1 0.04358 -1.755156 0.961 0.725 1 1 3.202608 -1.16411
AIWPI 10 10 -4.720838*** -4.696685*** | 0.0001 | 0.0008 10 3 -1.994854** -7.470493**
PMP 11 11 -3.667958*** -3.921785** 0.0049 | 0.0119 10 | 11 -1.393025 -3.311545%*
Turkey LBMER 2 6 6.13787 0.512473 1 0.9993 2 12 8.180504 0.157104
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ALBMER | 11 | 5 -3.711521%** || -10.69380*** | 0.0042 0 11 | 11 | -2.407721%** -2.764449*
1986M01-
1998M12
LOER 1 1 3.862485 0.37324 1 0.9989 | 1 1 6.702515 0.675459
ADLOER | 1 1 -13.16274*** || -14.10995*** 0 0 7 1 -4.662541%** -14.13363%**
LCPI 1 1 6.405835 -1.468449 1 0.8387 | 6 6 3.129884 0.006843
ADLCPI 5 | 12 | -4.023591%** -3.753840** | 0.0015 | 0.0202 | 12 | 12 -1.299785 -3.681612%**
LWPI 1 1 1.591568 -2.586901 0.9995 | 0.287 3 1 1.862404 -0.893768
AIWPI 3 3 -6.096943*** | -6.421303*** 0 0 8 3 -1.783695* -6.112913%**
PMP 5 5 -4.339492*** | -4.393580*** | 0.0004 | 0.0024 | 5 5 -0.228877 -1.501627
APMP 4 4 -13.98652*** | -14.03900*** 0 0 8 8 -2.185258** -3.974070%**
Notes:

LCPI and LWPI denote the log consumer price indeat bbg wholesale price index respectively. LBMER
and LOER represent the log parallel (black) maseathange rate and the log official exchange rabe T
observation period for each country is recordedeurtide country name based on a commonly availplufit

all the variables under examination..
*** denotes rejecting the null hypothesis of urdbt at 1% level,** denotes rejecting the null hypexdis of

unit root at 5%level, *denotes rejecting the nylpbthesis of unit root at 10% level.
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Table A.11: Additional Unit Root Testing for Latin American Economies

Unit roots
MacKinnon
and leads/lag leads/lag
Series ADF-statistics (1996)one-sided p- DF-GLS statistics
stationarity s s
values
tests
Country C cT C cT C cT cC |CT (o cT
Argentina LBMER 3 3 0.773943 -1.74559 0.9936 0.7294 3 3 3.033672 -0.684689
ALBMER 2 2 -8.273709%** -8.396172%** 0 0 6 2 -3.692991*** -8.169370***
1973M01-
1998M12
LOER 8 8 0.032865 -1.979968 0.9601 0.6103 8 8 1.297277 -1.17239
ALOER 7 7 -4.125284*** -4.073886*** | 0.0062 0.0012 7 7 -3.169359*** -4.000760***
LCPI 8 8 -0.281247 -2.142391 0.9248 0.5203 8 8 0.837583 -1.482281
ALCPI 12 12 -3.373076** -3.382427* 0.0124 0.0549 12 || 12 || -2.787287*** -3.332042**
PMP 1 1 -4,353589*** -4.344074%** 0.0004 0.0029 4 1 -2.572694%** -4,165592***
APMP 3 3 -15.45053*** -15.44322%** 0 0 3 3 -15.46619%** -15.46927***
Bolivia LBMER 10 10 -0.410767 -1.954476 0.9045 0.6241 10 10 0.423561 -1.417261
ALBMER | 12 12 -3.247383** -3.268268* 0.018 0.0728 12 || 12 | -2.947654*** -3.260361**
1973M01-
1998
LOER 9 9 -0.472974 -1.99774 0.8934 0.6007 9 9 0.312641 -1.467583
ALOER 8 8 -3.880972*** -3.920337*** | 0.0024 0.0119 8 8 -3.614976*** -3.918396***
LCPI 4 5 -0.507056 -2.087192 0.8869 0.5512 4 5 0.50755 -1.607391
ALCPI 3 3 -4.103491*** -4.096481*** | 0.0011 0.0068 1 4 -1.925460* -2.984332**
PMP 7 7 -4.753574%** -4.768636*** | 0.0001 0.0006 7 7 -4.464936%** -4.750818%**
APMP 8 8 -10.85425%** -10.84559*** 0 0 8 8 -10.86545%** -10.86628***
Brazil LBMER 4 4 1.919026 -0.746103 0.9999 0.9684 4 4 3.234659 -0.312172
ALBMER 3 3 -5.478895%** -6.086126*** 0 0 4 3 -4.123437%** -5.997544***
1973M01-
1998M12
LOER 1 1 2.297937 -0.662176 1 0.9744 3 3 2.850275 -0.425521
ALOER 2 10 -5.133135%** -3.163263* 0 0.0932 2 10 | -4.246156*** -3.186955**
LCPI 2 2 -0.635824 -1.382706 0.8587 0.8636 1 2 0.696583 -1.24111
ALCPI 1 1 -3.640388%** -3.628828** 0.0057 0.0296 1 1 -3.388151*** -3.538914%**
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LWPI 1 6 1.385116 -1.086382 0.999 0.9291 1 1 2.594728 -0.523298
AIWPI 6 -3.642423%** -3.984882*** || 0.0053 0.0097 11 6 -1.976721** -3.982772%**
PMP 3 3 -3.975258*** -4.003076*** || 0.0017 0.0092 3 3 -3.179855%** -3.898093***
Chile LBMER 2 2 -1.580538 0.083259 0.4918 0.9971 2 2 2.563297 -0.394025
ALBMER 1 1 -11.2056*** -11.35012%** 0 0 1 1 -11.17544%** -11.31134%**
1973M01-
1998M12
LOER 2 2 -1.412813 0.085698 0.5768 0.9971 4 2 1.96824 -0.356296
ALOER 1 1 -12.14058*** -12.14058*** 0 0 4 3 -5.984637%** -7.442939%**
LCPI 12 12 -1.546757 -2.471587 0.5091 0.3422 12 | 12 -0.123144 -2.649009*
ALCPI 6 6 -3.443254%** -3.418870** 0.0076 0.0283 4 4 -1.9414** -2.8900**
LWPI 5 5 -1.384645 -0.602613 0.5905 0.9781 5 5 1.092339 -0.923874
AIWPI 4 4 -4.811031*** -4.970335*** | 0.0001 0.0003 4 4 -4.085690*** -4.401893***
PMP 6 6 -4.099550*** -4.144907*** | 0.0011 0.0058 6 6 -4.024198*** -4.052959***
Colombia LBMER 6 6 1.047351 -1.396023 0.9971 0.8613 6 6 3.879284 -0.80822
ALBMER 5 5 -7.724991*** -7.849400%** 0 0 5 5 -4.731349%** -6.175170%**
1973M01-
1998M12
LOER 1 1 -0.067729 -1.290028 0.9507 0.889 1 1 5.496753 -1.292532
ALOER 6 6 -9.326761*** -9.449367*** 0 0 3 6 -8.849945%** -8.936791***
LCPI 1 1 2.874094 -1.984347 1 0.608 12 1 1.388879 -0.155651
ALCPI 11 11 -2.991580** -3.630879** 0.0364 0.0282 11 | 11 || -2.949618*** -3.243192**
LWPI 2 2 1.881915 -2.458728 0.9998 0.3487 12 2 0.624087 -0.538833
AIWPI 1 1 -9.307440%** -9.606867*** 0 0 1 12 | -9.260378*** -2.768801*
PMP 4 4 5.432961 3.105868 1 1 4 9 6.070835 0.809895
APMP 8 3 -4.095975%** -8.344615*** || 0.0011 0 7 7 -2.937891*** -2.581340*
Costa Rica LBMER 1 1 0.919825 -1.581546 0.9958 0.7992 1 1 2.685825 -0.738757
ALBMER | 11 11 -4.088907*** -4.169298*** | 0.0011 0.0053 10 | 11 || -3.666880*** -4.175676***
1973M01-
1998M12
LOER 9 9 0.246694 -2.101428 0.9752 0.5432 9 9 1.254833 -1.258519
ALOER 8 8 -4.095077*** -4.247402*** || 0.0011 0.0041 8 8 -3.700089*** -4.254816***
LCPI 6 6 1.112143 -1.770917 0.9976 0.7175 6 6 1.922617 -0.440418
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ALCPI -3.368554** -3.794515** 0.0126 0.0176 5 -2.457746** -3.771149***
LWPI 0.209277 -2.343198 0.973 0.4092 6 1.310151 -1.205305
AIWPI -3.494728*** -3.576495** 0.0085 0.0328 5 -2.717409*** -3.535538***
PMP 8.424705 4.350433 1 1 1 9.470711 0.194286
APMP -2.367654 -4.110598*** || 0.1516 0.0065 8 -1.812727* -3.639650***
Dominican
LBMER 0.586973 -1.639372 0.9893 0.776 3 1.786956 -0.920346
Republic
1973M01 ALBMER -10.98389*** -11.12624%** 0 0 5 -2.058935** -3.529304***
1998M12
LOER 0.618928 -1.37681 0.9902 0.8667 6 1.469022 -0.698808
ALOER -7.984666*** -8.169711%** 0 0 6 -7.768611%** -8.147177***
LCPI 2.358045 -1.895064 1 0.6556 2 4.516166 -0.12607
ALCPI -10.23467*** -10.82407*** 0 0 3 -4.422855%** -10.36275***
PMP -4.364669*** -4.439491*** | 0.0004 0.0021 1 -3.676730%** -4,012353***
Ecuador LBMER 2.126524 -0.860388 0.9999 0.9581 4 3.434751 -0.108037
1973M01 ALBMER -7.961960*** -8.533355%** 0 0 3 -6.416997** -8.156341**
1998M12
LOER 4.334295 -0.135464 1 0.9942 6 6.654836 0.822939
ADLOER -4,580827*** -7.730492*** | 0.0002 0 10 -3.038437*** -7.638230***
LCPI 3.128625 -0.763685 1 0.9669 6 3.324045 -0.029685
ADLCPI -3.602532*** -10.96416*** 0.006 0 5 -3.237213*** -4.590784***
PMP -3.749913*** -3.754194** 0.0037 0.0198 1 -3.703860*** -3.724516***
El Salvador LBMER -1.065334 -2.238276 0.7306 0.4666 1 0.096621 -2.132222
ALBMER -7.429598*** -7.426515*** 0 0 6 -7.402651*** -7.444428***
1973M01-
1998M12 LOER 0.216064 -1.505085 0.9734 0.8269 2 0.958461 -0.918519
ADLOER -14.75701*** -14.83264*** 0 0 1 -14.66564*** -14.84844***
LCPI 1.682306 -2.714401 0.9996 0.2312 6 2.598031 -0.416044
ADLCPI -4.639031*** -5.344138*** | 0.0001 0 5 -3.150888*** -5.171306***
PMP -3.267952** -3.254934* 0.017 0.0753 1 -2.599745*** -3.156185**
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Honduras LBMER 3 0.744791 -2.012251 0.9928 0.5898 3 1.790902 -1.139847
ALBMER 2 -5.066343%** -5.283793%** 0 0.0001 2 -4.915025%** -4.892868***
1973M01-
1998M12
LOER 6 0.784281 -0.692418 0.9937 0.9724 6 1.215723 -0.618001
ADLOER 6 -5.834537*** -6.172537*** 0 0 5 -5.667451*** -6.116283***
LCPI 3 4.881832 0.280075 1 0.9985 3 6.50747 0.800939
ADLCPI 2 -7.845896*** -9.551047%** 0 0 11 -1.108091 -8.987096***
PMP 1 -2.110304 -3.517263** 0.241 0.0408 1 -1.628243* -3.290401**
Mexico LBMER 6 0.825199 -1.679561 0.9944 | 0.7591 6 1.933232 -0.677857
1981M01- ALBMER 5 -6.251220%** -6.508050*** | 0 0 5 -5.807419*** || -6.495368***
1998M12
LOER 5 1.060851 -1.621996 0.9972 | 0.7832 5 2.14745 -0.562738
ADLOER 4 -5.790983*** -6.149044*** | 0 0 4 -5.236007*** || -6.082622***
LCPI 4 1.175392 -2.006788 0.998 0.5957 4 2.140347 -0.735141
ADLCPI 3 -3.852341%** -4.385244*** | 0.0026 | 0.0025 3 -0.767171 -1.664527
LWPI 3 -3.025680** -1.411847 0.0341 | 0.855 3 0.753335 -0.804167
AIWPI 12 -3.347850** -3.248951* 0.014 0.078 2 -3.287293*** || -3.470374***
PMP 1 -6.077522%** -6.278396*** || 0 0 1 -5.584968*** || -6.274488***
Peru LBMER 4 0.924675 -1.371014 0.9958 [ 0.8683 4 1.994203 -0.62366
1973M01- ALBMER 3 -5.610551*** -5.920045*** || 0 0 3 -5.155290*** || -5.895680***
1998mM12
LOER 3 1.335248 -1.274369 0.9988 | 0.8927 3 2.674534 -0.398266
ADLOER 2 -8.426710*** -8.763107*** | 0 0 3 -6.672188*** || -8.743372%**
LCPI 5 0.373587 -1.639544 0.9817 | 0.776 5 1.256642 -0.965079
ADLCPI 4 -4.085410%** -4.289455*** | 0.0011 | 0.0035 4 -3.730313*** || -4.287602***
LWPI 4 -1.051384 -1.1691 0.7348 | 0.9135 4 0.651975 -1.369365
AIWPI 3 -3.665281*** -3.727818** 0.0053 | 0.0225 3 -3.536838*** || -3.603191***
PMP 1 -5.190895*** -5.250176*** || 0 0.0001 1 -4.817139*** || -5.239425%**
Suriname LBMER 6 0.537254 -1.638017 0.9878 | 0.7759 6 1.41668 -0.962372
1973m01- ALBMER 6 -5.370856*** -5.527797*** || 0 0 6 -4.677403*** || -5,503917***
1998m12
LOER 6 -0.439634 -1.295196 0.8995 | 0.8878 6 -0.215775 -1.304862
ADLOER 6 -7.691043%** -7.817318*** || 0 0 6 -7.642143%** || -7.794758***
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LCPI 0.164366 -2.056392 0.9701 | 0.5683 1.356697 -1.246939
ADLCPI -5.136430%** -5.193498*** || 0 0.0001 -3.721125*** || -5.096563***
PMP -3.887232%** -4.109377*** || 0.0024 | 0.0067 -3.421604*** || -4.103221***
Venezuela LBMER 2.082488 -0.781564 0.9999 [ 0.9654 3.10267 -0.094549
1973M01- ALBMER -9.268782*** -9.804134*** | 0 0 -7.859700*** || -8.395128***
1998M12
LOER 2.63354 -0.003539 1 0.9962 3.920701 0.310092
ADLOER -7.779213%** -8.492771*** | 0 0 -7.101758*** || -8.361661***
LCPI 8.310245 3.014388 1 1 7.705786 0.25218
ADLCPI -4.102287*** -10.20385*** | 0.0011 | O -3.153679*** || -5.769043***
LWPI 4.453042 0.634661 1 0.9996 5.803383 0.754563
AIWPI -7.935120%** -9.417331*** || 0 0 -4.436334*** || -9.320324***
PMP -3.080826** -3.146235* 0.0287 | 0.097 -3.070868*** || -3.073312**

Notes: LCPI and LWPI denote the log consumer phiciex and log wholesale price index respectively.
LBMER and LOER represent the log parallel (blaclkirket exchange rate and the log official exchaagge r

The observation period for each country is recordeder the country name based on a commonly
availability of all the variables under examination
*** denotes rejecting the null hypothesis of urdbt at 1% level,** denotes rejecting the null hypexdis of

unit root at 5%level, *denotes rejecting the nylpbthesis of unit root at 10% level.
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Table A.12: Additional Unit Root Testing for African Economies

Unit roots
MacKinnon
and leads/lag leads/lag
Series ADF-statistics (1996)one-sided p- DF-GLS statistics
stationarity s s
values
tests
Country C CT C CT C CT C CT C CT
Algeria LBMER 11 11 0.659671 -1.589814 0.9912 0.7959 11 11 2.078671 -1.132065
ALBMER | 10 -6.405779*** -6.566283*** 0 0 6 6 -8.678894*** -9.491608***
1974M01-
1998M12
LOER 1 1 2.32887 0.429238 1 0.9991 1 1 3.683674 0.243768
ALOER 7 6 -5.604517*** -7.117665*** 0 0 7 6 5.318023*** -7.092339***
LCPI 12 12 -3.861924 -1.806839 0.9184 0.6989 | 12 | 12 0.511059 -1.667019
ALCPI 11 12 -2.440574 -2.665574 0.252 0.1317 | 11 | 11 -2.35128** -2.395465
PMP 1 1 3.488836 1.387574 1 1 1 1 4.300224 0.926658
APMP 9 7 -4.409153*** -5.545844*** 0.0003 0 9 7 -4.196499*** -5.276940***
Egypt LBMER 3 3 -0.661631 -1.770367 0.8536 0.7178 3 3 0.73655 -1.752212
1973M01- ALBMER 2 2 -14.26850*** -14.25947*** 0 0 4 2 -7.988716*** -13.61013***
1998M12
LOER 11 11 -0.441828 -2.095848 0.8991 0.5463 | 11 | 11 0.381412 -1.685909
ADLOER 10 10 -4.416207*** -4.477433*** 0.0003 0.0018 | 10 | 10 | -4.255831*** -4.481486***
LCPI 1 1 3.81319 -2.791079 1 0.2013 1 1 8.749692 0.182398
ADLCPI 12 12 -3.485798*** -4.019183*** 0.0088 0.0087 | 12 | 12 | -3.183208*** -3.850726***
LWPI 12 12 0.730712 -2.151126 0.9927 0.5153 | 12 | 12 1.497384 -0.773612
AIWPI 11 11 -3.020025** -3.315512*** 0.0338 0.0649 | 11 | 11 -2.482846** -2.225864
PMP 6 6 -2.018483 -2.346839 0.2789 0.4073 6 6 -1.926059* -1.958523
APMP 2 2 -14.84099*** -14.84285*** 0 0 6 6 -7.776735*** -8.853289***
Ghana LBMER 10 | 10 0.181098 -1.904478 0.9712 0.6503 | 10 | 10 | 2.522285 -1.526497
1973M01- ALBMER | 9 9 -6.198259*** -6.219470*** || O 0 10 | 9 -1.2626 -2.952639**
1998M12
LOER 1 1 0.847059 -1.788233 0.9948 0.7093 | 1 1 2.647147 -0.836296
ADLOER 6 6 -8.293644*** -8.457829*** || 0 0 6 6 -7.782096*** | -8.449518***

123




LCPI 1 1 0.751482 -1.970309 0.9931 0.6154 | 2 2 3.911851 -0.922849
ADLCPI 1 10 -9.534197*** -4.096294*** | 0 0.0069 | 1 1 -9.538758*** || -9.534976***
PMP 10 | 10 -4.073509*** -4.069735*** || 0.0012 0.0075 || 10 | 10 | -3.778610*** | -3.972818***
Kenya LBMER 5 9 -0.344557 -2.637481 0.9152 0.2639 | 5 5 0.546063 -1.657375
1973M01- ALBMER | 4 3 -6.795267*** -6.830264*** | 0 0 4 4 -6.711705*** || -6.825071***
1998M12
LOER 1 1 1.253727 -1.288415 0.9985 0.8894 | 1 1 2.379764 -0.461365
ADLOER 6 6 -7.211128%** -7.502308*** || 0 0 6 6 -6.960915*** || -7.364469***
LCPI 3 3 0.802978 -2.575416 0.994 0.2919 | 3 3 3.455666 -1.035001
ADLCPI 2 2 -7.102045%** -7.194438*** || 0 0 5 2 -2.386650** -5.815429%**
PMP 1 1 -4.221011%** -4.407628*** || 0.0007 0.0024 | 1 1 -4.183275*** || -4.363608***
Nigeria LBMER 1 1 0.589106 -2.153071 0.9893 0.5138 | 1 1 1.834785 -0.891855
1973M01- ALBMER | 6 6 -6.910741%** -7.114263*** || 0 0 12 | 4 -1.42633 -6.292583%**
1998M12
LOER 3 3 0.988881 -1.125216 0.9965 0.9226 | 3 3 1.866845 -0.430625
ADLOER 2 2 -11.43319%** -11.66991*** || 0 0 2 2 -11.20554*** || -11.65027***
LCPI 2 2 3.102932 -1.247934 1 0.8986 | 2 2 5.546785 0.139802
ADLCPI 1 1 -9.701803*** -10.47362*** | 0 0 1 |1 -1.945203** -10.37338***
PMP 2 2 -1.741604 -2.34836 0.4094 0.4062 | 2 2 -1.361051 -2.308838
APMP 1 1 -18.69747*** -18.68354*** | 0 0 10 |1 -2.317507** -17.71480***
Morocco LBMER 9 9 -0.673205 -1.543852 0.8508 0.8131 | 9 9 0.132754 -1.498287
1973M01- ALBMER | 8 8 -6.808471%** -6.829620*** | 0 0 12 | 12 || -3.698435*** | -3.961442***
1998M12
LOER 1 1 -1.151096 -1.543839 0.6966 0.8132 | 3 3 0.589622 -1.53657
ADLOER 2 2 -10.64698*** -10.64059*** | 0 0 12 | 2 -4.243667*** || -10.58496***
LCPI 12 | 12 0.344751 -2.16661 0.9804 0.5067 | 12 | 12 | 1.863032 -1.064766
ADLCPI 1 | 11 -4.005842*** -4.073945*** || 0.0015 0.0073 || 11 | 11 | -1.944399** -2.954721%**
LWPI 10 | 10 -3.342484** -0.619605 0.014 0.9768 | 12 | 11 | 2.822177 0.162298
AIWPI 4 9 -8.720002*** -7.350906*** | 0 0 12 | 12 || -1.942621%** -3.685083***
PMP 4 2 -3.114789** -6.977213** 0.0262 0 4 4 -1.940875* -2.105843
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South LBMER 2 2 1.504991 -1.107192 0.9993 0.9256 | 2 1 1.839095 -0.800283

Africa

1980M01- ALBMER | 1 1 -18.01651*** -18.19740*** || O 0 1 12 || -18.61336*** | -0.264678

1998M12
LOER 1 1 1.430112 0.9991 -1.28822 | 0.8895 | 8 8 2.601462 -0.36688
ADLOER 1 | 11 -4.424105*** -4.853371*** || 0.0003 0.0004 | 11 | 11 | -3.921644*** | -4.567156***
LCPI 12 | 12 0.410782 -2.90103 0.9833 0.1631 | 12 || 12 | 0.393687 -1.254632
ADLCPI 2 11 -3.4511%** -3.9878*** 0 0 2 2 -2.5724*** -3.4712%**
LWPI 12 || 12 -1.657942 0.105231 0.4512 0.9972 | 6 6 0.775741 -0.070239
AIWPI 5 5 -3.4599%*** -4.0001*** 0 0 5 5 -1.201455 -3.630365***
PMP 12 || 12 -3.079179** -3.108117 0.0288 0.1055 | 12 | 12 | -2.880337*** | -2.241785

Notes: LCPI and LWPI denote the log consumer phiciex and log wholesale price index respectively.
LBMER and LOER represent the log parallel (blaclkirket exchange rate and the log official exchaagge r

The observation period for each country is recordeder the country name based on a commonly
availability of all the variables under examination
*** denotes rejecting the null hypothesis of urdbt at 1% level,** denotes rejecting the null hypexdis of

unit root at 5%level, *denotes rejecting the nylphthesis of unit root at 10% level.
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Table A.13: Johansen Cointegration Test for model-1Latin American Economies

Argentina Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 52.7642 49.7201 24.2760
1 10.1381 9.5532 12.3209
2 0.0130 0.0122 4.1299
No.of Cointegrating eqn(s):1
Seriese;, p p*
Hy:r Trace Atrace Trace95
0 40.8046 38.4121 24.2760
1 11.5961 10.9162 12.3209
2 0.0842 0.0792 4.1299
No.of Cointegrating eqn(s):1
Bolivia Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 34.39163 27.71124 29.79707
1 14.58899 11.75516 15.49471
2 5.604942 4.516212 3.841466
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 62.5716 58.23972 42.91525
1 22.03684 20.51121 25.87211
2 5.695545 5.301238 12.51798
No.of Cointegrating eqn(s):1
Brazil Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 42.1358 41.0171 29.7971
1 9.5215 9.2687 15.4947
2 1.4124 1.3749 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 49.1307 47.8028 29.7971
1 15.1823 14.7720 15.4947
2 2.2474 2.1867 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 49.3075 47.9984 29.7971
1 12.5144 12.1822 15.4947
2 1.0798 1.0512 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 58.2702 57.1350 29.7971
1 19.6318 19.2493 15.4947
2 1.1704 1.1476 3.8415
No.of Cointegrating eqn(s):1
Colombia Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 30.4459 28.6894 29.7971
1 14.8936 14.0344 15.4947
2 7.0059 6.6018 3.8415
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No.of Cointegrating eqn(s):1/0

Seriese, p p*

Hy: Trace Atrace Trace95
0 45.8066 44.6168 29.7971
1 13.9634 13.6007 15.4947
2 4.8042 4.6795 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 56.45319 55.065 24.27596
1 9.623032 9.3864 12.3209
2 1.305562 1.273458 4.129906
No.of Cointegrating eqn(s): 1
Seriese, p p*
Hy: Trace Atrace Trace95
0 42.91525 46.76226 0.0055
1 25.87211 19.69181 0.1514
2 12.51798 2.429452 0.9124
No.of Cointegrating eqn(s):1
Dominican Seriese, p p*
Republic Hy: Trace Atrace Trace95
p(*)=LCPI(*) 0 40.5112 29.7971 39.7322
1 13.6575 15.4947 13.3948
2 2.6549 3.8415 2.6038
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 44.5476 41.5004 29.7971
1 16.0428 14.9454 15.4947
2 4.5803 4.2670 3.8415
No.of Cointegrating eqn(s):1
Ecuador Seriese, p p*
p(*)=LCPI(*) Hy: Trace Atrace Trace95
0 79.9670 78.4292 29.7971
1 20.4859 20.0919 15.4947
2 3.8546 3.7805 3.8415
No.of Cointegrating eqn(s):2
Seriese, p p*
Hy: Trace Atrace Trace95
0 130.2004 127.6722 42.91525
1 25.06514 24.57844 25.87211
2 9.509868 9.32521 12.51798
No.of Cointegrating eqn(s):1
El Salvador Seriese, p p*
Hy: Trace Atrace Trace95
p(*)=LCPI(*) 0 30.8907 29.1085 24.2760
1 11.7598 11.0814 12.3209
2 1.8831 1.7744 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 76.5037 75.0134 24.2760
1 22.6869 22.2449 12.3209
2 0.8370 0.8207 4.1299
No.of Cointegrating eqn(s):2
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Honduras Seriese, p p*
p(*)=LCPI(*) Hy: Trace Atrace Trace95
0 64.15026 62.9166 29.79707
1 14.34762 14.0717 15.49471
2 0.559464 0.548705 3.841466
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 51.0898 50.1495 29.79707
1 14.27315 14.01045 15.49471
2 2.498802 2.452812 3.841466
No.of Cointegrating eqn(s):1
Mexico Seriese, p p*
p(*)=LCPI(*) Hy: Trace Atrace Trace95
0 38.13474 32.32742 29.79707
1 14.97834 12.69737 15.49471
2 4.615687 3.912791 3.841466
No.of Cointegrating eqn(s):1
Seriese;, p p*
Hy: Trace Atrace Trace95
0 45.14092 38.26667 35.19275
1 19.66875 16.67351 20.26184
2 4.733394 4.012573 9.164546
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 42.3962 41.2019 24.2760
1 10.8914 10.5846 12.3209
2 0.4157 0.4040 4.1299
No.of Cointegrating eqn(s):1
Seriese;, p p*
Hy: Trace Atrace Trace95
0 38.3029 37.5567 29.7971
1 14.7178 14.4311 15.4947
2 4.5475 4.4589 3.8415
No.of Cointegrating eqn(s):1
Peru Seriese, p p*
p(*)=LCPI(*) Hy: Trace Atrace Trace95
0 64.9853 64.3604 29.7971
1 27.1751 26.9138 15.4947
2 2.6021 2.5771 3.8415
No.of Cointegrating eqn(s):2
Seriese, p p*
Hy: Trace Atrace Trace95
0 32.8873 31.2804 29.7971
1 14.2057 13.5116 15.4947
2 4.3358 4.1240 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 52.6962 51.2909 29.7971
1 19.2621 18.7485 15.4947
2 1.2770 1.2430 3.8415

No.of Cointegrating eqn(s):2

Seriese, p p*
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Hy:r Trace Atrace Trace95
0 30.5726 29.9770 29.7971
1 11.0779 10.8621 15.4947
2 1.7929 1.7580 3.8415
No.of Cointegrating eqn(s):1
Suriname Seriese, p p*
Hy:r Trace Atrace Trace95
0 74.47722 69.46433 29.79707
1 15.45525 14.41499 15.49471
2 1.916948 1.787923 3.841466
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 39.6848 38.9015 29.7971
1 9.3142 9.1304 15.4947
2 0.0133 0.0131 3.8415
No.of Cointegrating eqn(s):1
Venezuela Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 56.0452 54.9674 29.7971
8.9863 8.8135 15.4947
0.0905 0.0887 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 57.8166 56.6903 29.7971
1 7.3929 7.2488 15.4947
2 0.2550 0.2501 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 52.8147 51.7991 29.7971
1 11.6498 11.4257 15.4947
2 1.4161 1.3888 3.8415
No.of Cointegrating eqn(s):1
P()=LWPI(*) Seriese, p p*
Hy:r Trace Atrace Trace95
0 50.2560 49.2770 29.7971
1 7.7731 7.6217 15.4947
2 0.0028 0.0028 3.8415
No.of Cointegrating eqn(s):1
Chile Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 60.9770 56.8728 29.7971
1 15.0819 14.0667 15.4947
2 5.2130 4.8622 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 65.9365 59.4932 24.2760
1 18.7035 16.8758 12.3209
2 1.5877 1.4326 4.1299
No.of Cointegrating eqn(s):2
Seriese, p p*
p(*)=LWPI(*) Hy:r | Trace Atrace Trace95
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0 41.4016 37.8188 24.2760
1 5.7534 5.2555 12.3209
2 1.1025 1.0071 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*

Hy: Trace Atrace Trace95
0 65.8128 61.9541 24.2760
1 19.0242 17.9087 12.3209
2 1.5755 1.4831 4.1299

No.of Cointegrating eqn(s):2
Costa Rica Seriese, p p*
p(*)=LCPI(*) Hy: Trace Atrace Trace95
0 52.0700 48.2062 24.2760
1 10.3292 9.5628 12.3209
2 1.8693 1.7306 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*

Hy: Trace Atrace Trace95
0 48.7951 44.0217 29.7971
1 16.2732 14.6812 15.4947
2 4.3981 3.9678 3.8415

No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 51.10346 46.68105 42.91525
1 25.46593 23.26215 25.87211
2 8.396484 7.669865 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*

Hy: Trace Atrace Trace95
0 61.51122 56.10144 42.91525
1 31.40266 28.64086 25.87211
2 10.4353 9.517537 12.51798

No.of Cointegrating eqn(s):1
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Table A.14:

Johansen Cointegration Test for model £ African Economies

Algeria Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 41.0430 40.1697 29.7971
1 8.9531 8.7626 15.4947
2 0.7959 0.7790 3.8415
No.of Cointegrating eqn(s): 1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 36.8821 36.0918 29.7971
1 9.6560 9.4491 15.4947
2 0.5718 0.5596 3.8415
No.of Cointegrating eqn(s):1
Egypt Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 38.1365 37.4031 29.7971
1 12.2705 12.0345 15.4947
2 3.3952 3.3299 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 44.66206 41.17056 42.91525
1 21.78777 20.08449 25.87211
2 7.859145 7.244749 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 68.25671 67.59402 42.91525
1 23.31918 23.09278 25.87211
2 4.451591 4.408372 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 69.86237 69.17744 42.91525
1 23.93703 23.70235 25.87211
2 9.468157 9.375332 12.51798
No.of Cointegrating eqn(s):1
Kenya Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 51.6136 50.1247 29.7971
1 14.0566 13.6511 15.4947
2 1.5726 1.5272 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 54.83145 53.22401 42.91525
1 21.32434 20.6992 25.87211
2 6.665539 6.470132 12.51798
No.of Cointegrating eqn(s):1
Morocco Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 72.1806 70.7925 24.2760
1 13.3180 13.0619 12.3209
2 0.0006 0.0006 4.1299
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No.of Cointegrating eqn(s):2

Seriese, p p*

Hy: Trace Atrace Trace95
0 70.9206 69.5390 24.2760
1 12.6025 12.3570 12.3209
2 0.0525 0.0515 4.1299
No.of Cointegrating eqn(s):2
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 58.1297 53.18249 42.91525
1 22.72591 20.79179 25.87211
2 9.360104 8.563499 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 74.1843 73.4247 24.2760
1 9.6271 9.5286 12.3209
2 0.3433 0.3398 4.1299
No.of Cointegrating eqn(s):1
Nigeria Seriese, p p*
p(*)=LCPI(*) Hy: Trace Atrace Trace95
0 61.4766 60.2944 24.2760
1 14.1061 13.8349 12.3209
2 0.8893 0.8722 4.1299
No.of Cointegrating eqn(s):2
Seriese, p p*
Hy: Trace Atrace Trace95
0 38.1984 37.4543 29.7971
1 12.9365 12.6845 15.4947
2 1.9353 1.8976 3.8415
No.of Cointegrating eqn(s):1
South Seriese, p p*
Africa Hy: Trace Atrace Trace95
p(*)=LCPI(*) 0 72.93897 67.32828 42.91525
1 25.81377 23.8281 25.87211
2 12.31155 11.36451 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 65.65065 60.51835 42.91525
1 23.50652 21.66888 25.87211
2 9.128347 8.41473 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 56.44521 50.25943 42.91525
1 23.75159 21.14868 25.87211
2 8.382462 7.463836 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 52.53345 45.87428 42.91525
1 23.02259 20.10423 25.87211
2 6.823415 5.958475 12.51798

No.of Cointegrating eqn(s):1
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Table A.15: Johansen Cointegration Test for model + Developed Economies

Belgium Seriese, p p*
p(*)=LCPI(*) Hy,:r | Trace Atrace Trace95
0 50.2421 46.8604 29.7971
1 16.1649 15.0769 15.4947
2 7.4062 6.9077 3.8415
No.of Cointegrating eqn(s):2/1
Seriese, p p*
Hy:r | Trace Atrace Trace95
0 46.4451 42.8142 29.7971
1 15.5635 14.3468 15.4947
2 6.7601 6.2317 3.8415

No.of Cointegrating eqn(s): 1
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Table A.16: Johansen Cointegration Test for model 2 Asian Economies

India Seriesg, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 41.3777 40.5820 29.7971
1 15.2364 14.9434 15.4947
2 0.1180 0.1157 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 42.8566 40.3439 29.7971
1 15.1752 14.2854 15.4947
2 1.1435 1.0765 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 48.4839 47.5515 29.7971
1 13.6450 13.3826 15.4947
2 0.0119 0.0116 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 71.2214 69.3533 47.8561
1 36.0962 35.1494 29.7971
2 12.8119 12.4759 15.4947
No.of Cointegrating eqn(s):2
Indonesia Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 83.57885 81.97156 42.91525
1 24.14445 23.68013 25.87211
2 3.885414 3.810695 12.51798
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 36.9819 35.17497 29.79707
1 14.13412 13.44353 15.49471
2 2.633874 2.505183 3.841466
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 38.76126 36.52503 29.79707
1 15.48452 14.59118 15.49471
2 0.518988 0.489046 3.841466
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
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0 32.9805 31.0468 24.2760
1 8.2038 7.7228 12.3209
2 2.0919 1.9692 4.1299
No.of Cointegrating eqn(s):1
Iran Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 32.0736 31.0239 29.7971
1 11.6912 11.3086 15.4947
2 0.0711 0.0688 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 34.7387 33.9724 29.7971
1 14.4565 14.1376 15.4947
2 0.4673 0.4570 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 46.6457 45,1191 29.7971
1 6.7678 6.5463 15.4947
2 0.6869 0.6644 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 65.8989 65.1774 29.7971
1 15.8280 15.6547 15.4947
2 0.1677 0.1658 3.8415
No.of Cointegrating eqn(s):2
Kuwait Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 54.8714 53.7515 24.2760
1 4,5022 4.4103 12.3209
2 0.0011 0.0011 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 56.0733 549131 24.2760
1 5.4285 5.3162 12.3209
2 0.0060 0.0058 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 87.7692 86.7243 24.2760
1 2.6669 2.6352 12.3209
2 0.0255 0.0252 4.1299
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No.of Cointegrating eqn(s):1

Seriese, p p*

Hy:r Trace Atrace Trace95
0 84.1093 83.0959 24.2760
1 2.8596 2.8252 12.3209
2 0.1629 0.1609 4.1299
No.of Cointegrating eqn(s):1
korea Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 40.3330 39.5573 29.7971
1 10.0419 9.8487 15.4947
2 3.7892 3.7164 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 30.4469 28.6140 24.2760
1 10.1540 9.5427 12.3209
2 1.8086 1.6997 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 47.5358 46.1646 29.7971
1 15.6898 15.2372 15.4947
2 5.9631 5.7911 3.8415
No.of Cointegrating eqn(s):3/2
Seriese, p p* |
Hy:r Trace Atrace Trace95
0 33.7928 31.7585 29.7971
1 14.2638 13.4051 15.4947
2 4.4177 4.1517 3.8415
No.of Cointegrating eqn(s):1
Malaysia Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 47.9461 47.0241 24.2760
1 11.8690 11.6408 12.3209
2 2.2521 2.2088 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 43.5610 42.7124 29.7971
1 12.1769 11.9397 15.4947
2 1.7898 1.7550 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
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0 13.3893 12.8642 29.7971
1 3.7801 3.6318 15.4947
2 0.4169 0.4005 3.8415
No.of Cointegrating eqn(s):0
Seriese, p p*
Hy: Trace Atrace Trace95
0 16.4597 15.7969 29.7971
1 6.1482 5.9006 15.4947
2 0.4720 0.4530 3.8415
No.of Cointegrating eqn(s):0
Nepal Seriese, p p*
p(*)=LCPI(*) H,: Trace Atrace Trace95
0 34.6888 34.0217 29.7971
1 11.8717 11.6434 15.4947
2 1.2094 1.1862 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 40.4542 39.4035 29.7971
1 17.5906 17.1337 15.4947
2 0.9744 0.9491 3.8415
No.of Cointegrating eqn(s):2
Pakistan Seriese, p p*
p(*)=LCPI(*) H,: Trace Atrace Trace95
0 41.7493 38.1363 29.7971
1 8.9347 8.1615 15.4947
2 0.6562 0.5994 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 61.0195 56.8455 29.7971
1 11.1525 10.3896 15.4947
2 2.2064 2.0555 3.8415
No.of Cointegrating eqn(s):2
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 49.7480 48.7913 29.7971
1 15.5569 15.2577 15.4947
2 0.0017 0.0017 3.8415
No.of Cointegrating eqn(s):2/1
Seriese, p p*
Hy: Trace Atrace Trace95
0 62.7905 61.5673 29.7971
1 19.4315 19.0530 15.4947
2 2.3687 2.3225 3.8415
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No.of Cointegrating eqn(s):2

Philippines Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 55.9308 54.8552 24.2760
1 13.6413 13.3790 12.3209
2 1.8012 1.7665 4.1299
No.of Cointegrating eqn(s): 2
Seriese, p p* |
Hy:r Trace Atrace Trace95
0 34.2562 31.2435 29.7971
1 13.9989 12.7677 15.4947
2 5.3957 49211 3.8415
No.of Cointegrating eqn(s):1
Singapore Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 69.8249 65.7965 29.7971
1 12.6217 11.8936 15.4947
2 3.7482 3.5319 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 28.5785 26.8406 24.2760
1 4.8536 4.5584 12.3209
2 0.3976 0.3734 4.1299
No.of Cointegrating eqn(s):1
Seriese, p p*
pP(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 39.8469 39.0419 29.7971
1 5.4608 5.3505 15.4947
2 1.2518 1.2265 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 38.0076 37.2292 29.7971
1 5.7675 5.6494 15.4947
2 1.5748 1.5426 3.8415
No.of Cointegrating eqn(s):1
Sri Lanka Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 60.7916 59.6225 29.7971
1 24.6355 24.1617 15.4947
2 2.7658 2.7126 3.8415
No.of Cointegrating eqn(s):2
Seriese, p p*
Hy:r Trace Atrace Trace95
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0 48.3756 47.4332 29.7971
1 15.5949 15.2911 15.4947
2 2.5812 2.5309 3.8415
No.of Cointegrating eqn(s):2
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 36.7306 35.9233 29.7971
1 14.7972 14.4720 15.4947
2 1.3052 1.2765 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 28.9626 28.3166 29.7971
1 7.6262 7.4561 15.4947
2 0.6639 0.6491 3.8415
No.of Cointegrating eqn(s):0
Thailand Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 37.7046 36.9796 29.7971
1 13.4324 13.1740 15.4947
2 0.4849 0.4756 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 38.2609 37.5156 29.7971
1 14.3396 14.0602 15.4947
2 0.0867 0.0850 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy:r Trace Atrace Trace95
0 46.3140 45.4233 29.7971
1 10.0608 9.8673 15.4947
2 0.1261 0.1237 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy:r Trace Atrace Trace95
0 47.2370 46.3168 29.7971
1 12.2942 12.0547 15.4947
2 0.2978 0.2920 3.8415
No.of Cointegrating eqn(s):1
Turkey Seriese, p p*
p(*)=LCPI(*) Hy:r Trace Atrace Trace95
0 101.4180 100.4428 29.7971
1 25.3744 25.1304 15.4947
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2 | 2.7590 | 2.7325 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
Hy: Trace Atrace Trace95
0 43.5317 40.9794 29.7971
1 13.4619 12.6726 15.4947
2 0.6432 0.6055 3.8415
No.of Cointegrating eqn(s):1
Seriese, p p*
p(*)=LWPI(*) Hy: Trace Atrace Trace95
0 28.2170 27.1105 29.7971
1 12.0460 11.5736 15.4947
2 0.0411 0.0395 3.8415
No.of Cointegrating eqn(s):0
Seriese, p p*
Hy: Trace Atrace Trace95
0 32.0393 30.7491 29.7971
1 8.5432 8.1992 15.4947
2 0.1528 0.1467 3.8415

No.of Cointegrating eqn(s):1
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Table A.17: Johansen Cointegration Test for model 2 Latin American Economies

Seriesey, e, p p*
Argentina Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 83.74918 78.72423 47.85613
1 32.58986 30.63447 29.79707
2 14.44817 13.58128 15.49471
3 4.864055 4.572212 3.841466
No.of Cointegrating eqn(s):2
Bolivia Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 151.2124 148.2377 40.1749
1 75.9160 74.4225 24.2760
2 25.6640 25.1592 12.3209
3 0.0209 0.0205 4.1299
No.of Cointegrating eqn(s):2
Chile Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 120.0013 115.2488 40.1749
1 61.3903 58.9590 24.2760
2 10.8216 10.3930 12.3209
3 3.2395 3.1112 4.1299
No.of Cointegrating eqn(s):1
Chile Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 112.4828 108.0280 40.1749
1 41.9306 40.2700 24.2760
2 9.1135 8.7525 12.3209
3 1.0782 1.0355 4.1299
No.of Cointegrating eqn(s):2
Brazil Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 87.1919 84.0498 63.8761
1 38.1007 36.7277 42.9153
2 11.1879 10.7848 25.8721
3 2.0793 2.0043 12.5180
No.of Cointegrating eqn(s):1
Brazil Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 65.2480 57.0920 47.8561
1 26.1387 22.8713 29.7971
2 8.5712 7.4998 15.4947
3 1.7563 1.5367 3.8415
No.of Cointegrating eqn(s):1
Colombia Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 50.1802 44.0977 47.8561
1 21.9008 19.2462 29.7971
2 11.3779 9.9988 15.4947
3 3.0960 2.7207 3.8415
No.of Cointegrating eqn(s):1
Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 60.8480 59.2034 47.8561
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1 28.1726 27.4112 29.7971
2 5.1640 5.0244 15.4947
3 2.0701 2.0141 3.8415
No.of Cointegrating eqn(s):1
Costa Rica Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 102.8614 94.0131 47.8561
1 53.4864 48.8854 29.7971
2 16.1357 14.7477 15.4947
3 3.9395 3.6006 3.8415
No.of Cointegrating eqn(s):4/2
Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 68.4619 62.5727 40.1749
1 31.2885 28.5970 24.2760
2 10.3667 9.4750 12.3209
3 1.6973 1.5513 4.1299
No.of Cointegrating eqn(s):2
Dominican Hy:r Trace Atrace Trace95
Republic 0 68.7266 65.0854 47.8561
p(*)=LCPI(*) 1 30.1182 28.5226 29.7971
2 15.2170 14.4108 15.4947
3 5.5200 5.2275 3.8415
No.of Cointegrating eqn(s): 2/1
Ecuador Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 64.8801 58.8044 47.8561
1 30.4207 27.5719 29.7971
2 13.1147 11.8866 9.4750
3 5.1161 4.6370 3.8415
No.of Cointegrating eqn(s):1
El Salvador Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 52.9950 49.4738 47.8561
1 31.1952 29.1224 29.7971
2 16.3881 15.2992 15.4947
3 4.8636 4.5404 3.8415
No.of Cointegrating eqn(s): 4/1
Honduras Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 51.6996 49.13068 47.85613
1 23.77935 22.59777 29.79707
2 8.688018 8.256315 15.49471
3 0.490022 0.465673 3.841466
No.of Cointegrating eqn(s):1
Mexico Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 71.4266 60.1115 47.8561
1 36.0935 30.3757 29.7971
2 17.3874 14.6330 15.4947
3 6.9486 5.8478 3.8415
No.of Cointegrating eqn(s):2
Mexico | Hyr | Trace |  Atrace |  Trace95
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p(*)=LWPI(*) 0 67.5318 64.9468 47.8561
1 37.3533 35.9235 29.7971
2 14.2030 13.6593 15.4947
3 4.7418 4.5603 3.8415
No.of Cointegrating eqn(s):2
Peru Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 74.2433 71.5558 40.1749
1 33.2531 32.0494 24.2760
2 11.2675 10.8597 12.3209
3 0.1818 0.1753 4.1299
No.of Cointegrating eqn(s):2
Peru Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 60.5229 58.3320 40.1749
1 23.7592 22.8991 24.2760
2 6.6122 6.3728 12.3209
3 0.2294 0.2211 4.1299
No.of Cointegrating eqn(s):1
Suriname Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 62.4165 60.7575 47.8561
1 31.2689 30.4379 29.7971
2 9.1135 8.8713 15.4947
3 0.1460 0.1422 3.8415
No.of Cointegrating eqn(s):2
Venezuela Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 75.1083 73.1382 47.8561
1 24.3512 23.7125 29.7971
2 6.9931 6.8096 15.4947
3 0.3535 0.3443 3.8415
No.of Cointegrating eqn(s):1
Venezuela Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 68.4411 66.6634 47.8561
1 23.3843 22.7769 29.7971
2 8.7786 8.5506 15.4947
3 0.7671 0.7471 3.8415
No.of Cointegrating eqn(s):1
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Table A.18: Johansen Cointegration Test for model 2 African Economies

Seriesey, e, p p*
Algeria Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 60.1298 58.3995 47.8561
1 27.8168 27.0163 29.7971
2 10.8313 10.5196 15.4947
3 0.2976 0.2890 3.8415
No.of Cointegrating eqn(s):1
Egypt Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 65.5947 63.8742 47.8561
1 38.2427 37.2396 29.7971
2 14.9200 14.5287 15.4947
3 3.5583 3.4650 3.8415
No.of Cointegrating eqn(s):2
Egypt Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 108.6238 99.6958 47.8561
1 50.3461 46.2081 29.7971
2 15.2474 13.9942 15.4947
3 5.5230 5.0690 3.8415
No.of Cointegrating eqn(s):2
Kenya Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 86.8027 82.2038 47.8561
1 42.5279 40.2748 29.7971
2 14.9460 14.1542 15.4947
3 0.6599 0.6249 3.8415
No.of Cointegrating eqn(s):2
Morocco Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 65.8125 58.7454 47.8561
1 36.3695 32.4640 29.7971
2 17.4354 15.3632 15.4947
3 5.8446 5.2170 3.8415
No.of Cointegrating eqn(s): 2
Morocco Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 110.5812 109.0716 40.1749
1 44.3094 43.7045 24.2760
2 10.2391 10.0993 12.3209
3 0.1773 0.1749 4.1299
No.of Cointegrating egn(s):2
Nigeria Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 51.8428 50.4830 47.8561
1 24,7781 24,1281 29.7971
2 11.6956 11.3888 15.4947
3 4.8635 4.7359 3.8415
No.of Cointegrating eqn(s):1
South Africa | Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 88.7346 81.7976 47.8561
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1 42.4554 39.1364 29.7971
2 15.2428 14.0512 15.4947
3 6.4126 5.9113 3.8415
No.of Cointegrating eqn(s):2
South Africa | Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 92.8205 81.0545 63.8761
1 46.4265 40.5414 42.9153
2 21.4069 18.6933 25.8721
3 7.8725 6.8746 12.5180

No.of Cointegrating eqn(s):2
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Table A.19: Johansen Cointegration Test for model 2 Developed Economies

Seriesey, e, p p*
Belgium Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 76.735 69.736 54.079
1 39.751 36.125 35.193
2 17.516 15.918 20.262
3 7.727 7.022 9.165
No.of Cointegrating eqn(s):2
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Table A.20: Johansen Cointegration Test for model 2 Asian Economies

Seriesey, e, p p*

India Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 71.2214 69.3533 47.8561
1 36.0962 35.1494 29.7971
2 12.8119 12.4759 15.4947
3 0.2195 0.2138 3.8415
No.of Cointegrating eqn(s):2
India Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 93.4961 92.2779 47.8561
1 49.9732 49.3221 29.7971
2 12.3389 12.1781 15.4947
3 0.0523 0.0516 3.8415
No.of Cointegrating eqn(s):2
Indonesia Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 57.6204 53.7918 47.8561
1 23.6212 22.0517 29.7971
2 10.8792 10.1563 15.4947
3 1.7353 1.6200 3.8415
No.of Cointegrating eqn(s):1
Indonesia Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 62.4528 59.1441 40.1749
1 23.9635 22.6939 24.2760
2 9.6853 9.1721 12.3209
3 2.9892 2.8309 4.1299
No.of Cointegrating eqn(s):1
Iran Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 48.19169 45.32527 47.85613
1 23.57031 22.16836 29.79707
2 9.787238 9.205097 15.49471
3 0.763872 0.718437 3.841466
No.of Cointegrating eqn(s):1
Korea Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 78.8269 77.2660 40.1749
1 28.8308 28.2598 24.2760
2 9.9732 9.7757 12.3209
3 1.2040 1.1802 4.1299
No.of Cointegrating eqn(s): 1
Korea Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 55.4169 50.8621 47.8561
1 24.7642 22.7288 29.7971
2 8.7215 8.0047 15.4947
3 3.7586 3.4497 3.8415
No.of Cointegrating eqn(s):1
Kuwait Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 65.0786 59.5202 47.8561
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1 29.6190 27.0893 29.7971
2 14.8150 13.5496 15.4947
3 5.0977 4.6623 3.8415
No.of Cointegrating eqn(s):1
Kuwait Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 51.3713 47.7504 40.1749
1 18.9793 17.6416 24.2760
2 3.1103 2.8911 12.3209
3 0.0392 0.0365 4.1299
No.of Cointegrating eqn(s):1
Malaysia Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 77.0947 71.0678 63.8761
1 35.0830 32.3404 42.9153
2 9.9859 9.2052 25.8721
3 3.3563 3.0939 12.5180
No.of Cointegrating eqn(s):1
Malaysia Hy:r Trace Atrace Trace95
P(*)=LWPI(*) 0 48.6450 47.3564 47.8561
1 16.8269 16.3811 29.7971
2 4.1469 4.0371 15.4947
3 0.2542 0.2475 3.8415
No.of Cointegrating eqn(s):1
Nepal Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 57.6432 56.1312 47.8561
1 36.6657 35.7039 29.7971
2 16.5893 15.1541 15.4947
3 1.5470 1.5065 3.8415
No.of Cointegrating eqn(s):2
Pakistan Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 82.1217 79.9676 47.8561
1 44.7983 43.6232 29.7971
2 16.8299 15.3885 15.4947
3 0.3554 0.3461 3.8415
No.of Cointegrating eqn(s):2
Pakistan Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 73.1435 71.2250 47.8561
1 38.9075 37.8869 29.7971
2 14.6545 14.2701 15.4947
3 1.1479 1.1178 3.8415
No.of Cointegrating egn(s):2
Philippines Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 77.8855 75.8426 47.8561
1 35.1567 34.2345 29.7971
2 12.7575 12.4229 15.4947
3 4.9453 4.8155 3.8415
No.of Cointegrating eqn(s): 2
Singapore | H,:r | Trace |  Atrace |  Trace95
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p(*)=LCPI(*) 0 67.3665 64.5885 47.8561
1 40.8957 39.2092 29.7971
2 15.3132 14.6818 15.4947
3 3.3291 3.1918 3.8415
No.of Cointegrating eqn(s):2
Singapore Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 68.0194 66.1622 47.8561
1 34.9108 33.9576 29.7971
2 5.7660 5.6085 15.4947
3 1.6567 1.6115 3.8415
No.of Cointegrating egn(s):2
Sri Lanka H,: Trace Atrace Trace95
p(*)=LCPI(*) 0 66.8481 | 64.8601 47.8561
1 35.1429 34.0977 29.7971
2 114111 11.0717 15.4947
3 1.1261 1.0926 3.8415
No.of Cointegrating eqn(s):2
Sri Lanka Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 47.9236 46.4983 47.8561
1 24,7252 23.9898 29.7971
2 8.3638 8.1150 15.4947
3 0.7406 0.7186 3.8415
No.of Cointegrating eqn(s):1
Thailand Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 64.3376 62.6501 40.1749
1 29.4935 28.7199 24.2760
2 6.0669 5.9078 12.3209
3 0.0253 0.0247 4.1299
No.of Cointegrating eqn(s): 2
Thailand Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 83.9514 81.7494 47.8561
1 41.6393 40.5471 29.7971
2 8.1456 7.9320 15.4947
3 0.2197 0.2139 3.8415
No.of Cointegrating eqn(s):2
Turkey Hy:r Trace Atrace Trace95
p(*)=LCPI(*) 0 70.1462 66.9395 55.2458
1 40.2229 38.3841 35.0109
2 14.9190 14.2370 18.3977
3 0.0336 0.0321 3.8415
No.of Cointegrating egn(s):2
Turkey Hy:r Trace Atrace Trace95
p(*)=LWPI(*) 0 59.1371 55.9620 47.8561
1 27.7408 26.2513 29.7971
2 7.4791 7.0775 15.4947
3 0.0004 0.0004 3.8415

No.of Cointegrating eqn(s):1
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