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The Methods Used and the Major Findings

The principal objective of this thesis is to investigate im portant aspects of the proposition 

that the discrepancy between the levels o f stock m arket integration in Europe and North 

and Southeast A sia m ight be dim inished by adopting a more integrative exchange rate 

regim e in the latter region.

To accom plish this, the thesis uses refinem ents of the latest econom etric tim e series 

m ethods. In particular, to exam ine the process o f European stock m arket integration, it 

adopts the Haldane and Hall (1991) equations estim ated via a Kalman Filter procedure, an 

evolutionary co-integration analysis (Hansen and Johansen (1999)) and a robust eigenvalue 

analysis. These techniques capture the extent to which convergence has occurred to internal 

or external reference m arkets, e.g., Frankfurt, London or New York, the num ber of long- 

run relations governing the evolution of the system, and short-run multilateral correlations, 

respectively. A longside the adoption of these innovative m ethodologies, the thesis provides 

a tim e line o f the key political and econom ic events of the EM U process, in the context of 

which the tim e-varying statistics generated by the aforem entioned techniques are discussed. 

To investigate the behaviour o f the Pacific Basin currency markets the thesis exam ines 

regional exchange rate returns in a dynam ic fashion against im portant world exchange rate 

returns using a general-to-specific dynam ic estim ation strategy to estim ate two distinct 

specifications o f autoregressive distributed lag type models. The thesis then turns to the 

possibility of an extension o f the traditional North and Southeast Asian exchange rate 

regime, to a com m on currency peg including the Japanese yen. Three straightforw ard 

statistical pre-conditions are provided for the successful extension of the traditional 

exchange rate regim e to include the Japanese yen. Firstly, stability in the Japanese yen rate 

levels. Secondly and thirdly, -  persistent correlations, and volatility transm ission am ongst 

the Japanese yen rate returns. To assess the extent to which the Asian currencies satisfy the 

aforesaid pre-conditions the thesis adopts a dynam ic m ultilateral correlations technique, a 

suite o f t-distributed m ultivariate GA R C H -B EK K -type models (Engle and Kroner (1995)) 

alongside the orthogonal factor GARCH  model (A lexander (2002)).

The findings o f this thesis com bined with the results reported in the extant literature 

suggest the significance of the gap between the levels of stock m arket integration in Europe 

and North and Southeast Asia. Specifically, a growing num ber o f long-run equilibrium  

relations are identified am ongst the European stock markets while the num ber o f long-run
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relations amongst the N orth and Southeast Asian stock m arkets is relatively small 

(Phylaktis et al. (2005)). The thesis argues that narrowing this gap may be achieved by 

introducing a more integrative exchange rate regim e in North and Southeast Asia and 

explores pre-conditions for such a regime.

The thesis’s exam ination o f the process o f European stock m arket integration yields the 

following m ajor results. First, European stock m arket integration heightened from a short- 

run and  a long-run equilibrium  perspective in the late 1990s, coinciding with the 

establishm ent of the European Central Bank. This is evidence pertaining to the im portance 

o f a com m on m onetary authority with respect to the determ ination o f stock market 

integration. Second, the results also suggest that when the stock indices are expressed in 

Euro terms, the European m arkets show clear signs o f having converged m ore to the New 

York than to the Frankfurt or London m arkets, since the m id-1990s. In US dollar term s, the 

European markets are converging more towards the London m arket in recent years. This 

latter result reflects an im portant Euro influence and provides further evidence on linkages 

beyond the European region.

C oncem m g the behaviour of North and Southeast Asian currencies, long-run 

interdependencies are estim ated which shed light on rising Germ an m ark (Euro since 

January 1 1999) and Japanese yen influences, on specific North and Southeast Asian 

currencies, particularly since the Asian financial crisis o f 1997-98. Am ongst the thesis’s 

m ain findings is that the im pact of Japanese yen has strengthened in the afterm ath of the 

Asian financial crisis on the Korean won, the Philippine peso, the Taiw an dollar, the 

Thailand baht and the Singapore dollar. Subsequently, the thesis’s analyses, o f North and 

Southeast Asian currencies, suggest that the H ong Kong dollar, the Thailand Baht, the 

Taiw an dollar and the Singapore dollar m ight form the nucleus o f a more integrative North 

and Southeast Asian exchange rate regime. The em erging interdependencies that support 

this conclusion are probably affected by the growing yen and, to a lesser extent, G erm an 

m ark/euro regional influences.
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Chapter 1 Introduction and Overview

1.1 Introduction

A rise in the level o f international financial integration has been widely docum ented in the 

literature. During recent decades, capital account restrictions have been lifted in many 

countries, other barriers to investing overseas have also been dismantled, and the level of 

activity in international financial markets has increased m arkedly (see Bekaert and Harvey 

(1995, 1997, 2000), Lane (2003) and Baele et al. (2004a, 2004b)). For example, 

international financial integration, including stock m arket integration and developm ent, 

was an im portant m otivation for the European M onetary Union (EM U) (see Sentana 

(2002), Kim et al. (2005) and Hardouvelius et al. (2006)). The Euro was introduced as the 

single currency for the EM U on January 1*‘ 1999 following an economic, m onetary and 

financial convergence process that had its inception two decades previously with the 

creation o f the European M onetary System (EMS).

Despite the dism antling of im pedim ents to capital m arket integration, both in N orth and 

Southeast A sia and in Europe (see De Brouwer and Corbett (2004) and Phylaktis et al. 

(2005)), recent findings suggest a significant discrepancy between the extent o f equity 

m arket integration in the two regions (see Baele et al. (2004a, 2004b), Kim et al. (2005) 

and Phylaktis et al. (2005)). The European stock m arkets are relatively integrated. One 

reason for this discrepancy m ay stem from the success o f EM U in Europe and the absence 

of such a process in A sia '.

In the next Section, I specify the thesis’s main research questions. In Section 1.3, I 

m otivate this research. In Section 1 .4 ,1 outline the structure of the thesis. In Section 1.5, I 

indicate the thesis’s forthcom ing publications and note the various institutions and 

conferences where the results have been presented, debated and developed. In Section 1.6, 

I briefly sum m arise and conclude.

' The issue o f  a relationship betw een financial integration and the creation o f  a com m on currency area has not 
been studied in the literature so far, except in the instance o f  Kim el al. (2005). T hese authors, using a 
Granger causality test, find tentative evidence indicating that ‘a currency union is necessary for financial 
market integration’ (p .3), hence the European currency union may have facilitated or ‘Granger caused’ a rise 
in the level o f  financial integration in Europe.
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1.2 Main Research Questions

The thesis undertakes an econom etric tim e series analysis o f international financial

integration. It uses refinem ents of the latest econom etric time series m ethods to study the

deepening o f financial integration in Europe, and to exam ine the extent to which prior
. 2

stages of this integration may be usefully em ulated in N orth and Southeast Asia . 

Specifically, the thesis addresses two main research questions. The first research question 

investigates the degree and dynam ics o f integration evident across European stock markets. 

I also investigate the extent to which this dynam ic process corresponds to key events in the 

form ation o f the EM U. M oreover, the role played by the US equity m arket is examined. 

The aforesaid line of reasoning suggests that the success of European foreign exchange 

m arket integration, in conjunction with its corresponding m acroeconom ic policies, 

culm inating in the inception of the Euro, have been instrum ental in creating the conditions 

for enhanced integration in European stock m arkets. Finally, with respect to this research 

question, the results o f a literature review concerning Asian stock m arket integration are 

com pared and contrasted with the findings o f the literature exam ining European stock 

m arket integration, alongside a particular focus on the results contained in this thesis. The 

results corroborate the notion that there is a significant discrepancy between the levels of 

stock market integration in Europe and in Asia.

The second main research question stems from the model o f foreign exchange m arket 

integration leading up to the Euro. It exam ines whether it m ight be possible to design a 

m ore integrative foreign exchange rate system , in reference to the degree o f required 

relevant interdependencies am ongst the reg ion’s exchange rates, for North and Southeast 

Asia. This question is especially relevant in the light of the Asian currency crisis in the late 

1990s and the enhanced levels o f trade integration experienced in that region over recent 

decades. Specifically, the relative significance o f im portant world currencies is exam ined 

with respect to the N orth and Southeast Asian exchange rate return determ ination process, 

in order to ascertain the nature of existing de fa c to  exchange rate arrangem ents. 

Subsequently, the scope, from a time series perspective, for a collective basket peg fixed on 

the US dollar and the Japanese yen is evaluated, and eligible Pacific basin currencies are 

identified. This vein o f inquiry is pursued with a view to eventually em ulating the 

m onetary and financial convergence process (or a sim ilar process) in Asia, by which the 

process o f European stock m arket integration is alleged to have benefited.

■ In C hapter 7, Table 7.1 sum marises the research questions, the sample data, the m ethodology adopted, the 
policy im plications and the literature contributions o f the thesis.
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1.3 Motivations

M y m otivation to pursue these m ain research questions stems from the profound 

im plications o f the processes studied, several significant gaps in the related literatures 

alongside the deficiencies in the m odelling techniques adopted in those literatures. These 

im plications, gaps in the literature and m odelling technique deficiencies are now outlined. 

W ith respect to European stock market integration, my m otivation stem s from  the 

follow ing points. First, the greater the extent to which stock m arkets are integrated, the 

greater the advantage with respect to efficient investm ents from the individual investor’s 

perspective (Bekaert and Harvey (1997)), econom ic growth from the perspective o f the 

econom ies concerned (Arestis et al. (2001), Levine and Zervos (1996, 1998) and Bekaert et 

al. (2005)), and the cost o f capital from the perspective o f the corporate m anager (Stulz 

(1999) and Sentana (2002)). Second, there is a significant discrepancy in the received 

literature concerning the tim ing o f intense phases of equity market integration. W hile Kim 

et al. (2005) and H ardouvelius et al. (2006) suggest that European equity market 

integration heightened m ost significantly in the late 1990s, Baele (2005) finds that the 

period o f the late 1980s and the early 1990s is relatively important^. The significance of 

this discrepancy stems from the relative im portance that each finding im plies for 

underlying developm ents. For exam ple, it is reasonable to posit that the Single European 

Act (1993), which facilitates European trade integration and stock m arket developm ent, 

exerts a first order influence during the late 1980s and the early 1990s w hile the 

culm ination of the process to EM U  probably characterises the late 1990s. Finally, prior 

research has neglected to capture tim e varying long-run levels o f interdependence; rather to 

account for how European stock market integration has developed over tim e, it has 

focused, exclusively, on short-run interdependencies, often within a single-period static 

fram ework.

Concerning the possibility of a m ore integrative regional exchange rate regim e in North 

and Southeast Asia my m otivation stems from the following two main points. First, 

Bayoum i and E ichengreen (1999) show that the econom ic conditions for an optim um  

currency area are not very different in North and Southeast Asia to those that existed in

 ̂ Kim e t  al. (2005) exam ine daily data from  January 2 1989 through M ay 29 2003 and H ardouvelius et al. 
(2006) exam ines w eekly data from February 7 1992 through June 26 1998; w hile B aele  (2005) exam ines 
w eekly data from January 1980 through August 2001. The distinct econom etric m ethodologies are briefly 
discussed above. D espite these discrepancies in both the resolution and extent o f  the data and the econom etric  
m ethodologies; I believe that it is nevertheless reasonable to make a com parison o f  the results as they stem  
from approxim ately the sam e sam ple period and concern the behaviour o f  the European equity markets.
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Europe prior to the establishment of the EMS. Moreover, Johnson (1998), Krugman 

(1998) and Hutson and Kearney (1999) suggest that a more integrative exchange rate 

policy may have mitigated the ill effects of the Asian financial crisis. Finally, the 

International Monetary Fund’s (IM F’s) direction of trade statistics point in favour of the 

region’s susceptibility to a more co-ordinated exchange rate system -  there is a high degree 

of regional trade integration (it has risen from approximately twenty three percent in 1981 

to thirty five percent in 2000), particularly in respect to Japan’s intra-regional trade 

integration (which has risen by approximately 60 percent over the same period). Taking 

these points together, the possibility of a more integrative regional exchange rate regime in 

North and Southeast Asia merits attention.

Second, previous researchers have implicitly assumed that the monetary authorities in 

North and Southeast Asia instantaneously align their exchange rates to their preferred 

levels in relation to the world’s main currencies (Frankel (1993) and Frankel and Wei 

(1994), McKinnon (2000) and McKinnon and Schnabl (2004)). This assumption is not 

warranted. In this thesis, I adopt dynamic model specifications that allow for lagged 

effects. Furthermore, my dynamic specifications are written in a time-varying framework. 

Finally, previous researchers have neglected the important property of volatility 

transmission with respect to the prospect of introducing a more integrative regional 

exchange rate regime. This property is of central importance as it is facilitative if periods 

of relative volatility and periods of relative tranquillity, across the candidate exchange rate 

returns, appropriately expressed, do not coincide.

1.4 Structure of the Thesis

The thesis is structured as follows. It consists of two Parts. The first Part contains two 

Chapters and focuses on European stock market integration, while the second Part contains 

three Chapters and focuses on North and Southeast Asian exchange rate management. 

Chapters 2 and 4 provide literature reviews and motivate Chapters 3, 5 and 6 which contain 

the empirical parts of the thesis. The final Chapter concludes.

Chapter 2 provides an overview of the literature on international stock market integration. 

It commences with a discussion of the techniques adopted in that literature to measure the 

integration process. It proceeds to describe the determinants of the process of stock market 

integration, motivate the study of that process, and the underlying developments in the
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stock m arkets o f the European and the North and Southeast Asia regions. The contribution 

of this thesis, to the literature on European stock m arket integration, is set against these 

related discussions. A detailed account is provided in C hapter 3. The novelty o f my 

contribution stems from both the adoption o f a time varying long-run equilibrium  

fram ework to m easure the process o f stock m arket integration and the provision o f results, 

particularly with respect to the tim ing o f European stock m arket integration.

In C hapter 3, I address the first main research question. Specifically, the Chapter 

investigates, firstly , the tim ing o f European equity market integration and, secondly, the 

coinciding events in the EM U process. Time varying m easures o f com ovem ents are plotted 

against significant political and econom ic developm ents in the underlying environm ent. 

On introducing the related literature, the data exam ined and the m otivation for this research 

the C hapter provides an overview o f the m ethodologies adopted to capture com ovem ents. 

In particular, a dynam ic eigenvalue analysis is used to capture m ultilateral correlations, the 

Haldane and Hall (1991) Kalm an filter m ethodology is adopted to capture convergence to 

internal and external markets o f reference, i.e., Frankfurt, London or New York, and the 

Hansen and Johansen (1999) recursive cointegration procedure yields estim ates o f the 

num ber o f long-run relationships governing the evolution of the European equity m arket 

system. Subsequently, the results from adopting each of the m ethodologies are presented 

and a num ber of novel insights regarding the dynam ics of European equity market 

integration are discussed.

C hapter 4 com m ences by sketching the literature on North and Southeast Asian exchange 

rate policy. It then provides an overview o f the extant literature and a synopsis of this 

thesis’s contribution to that literature. At this point the C hapter turns to the exchange rate 

regim e continuum  debacle in North and Southeast Asia. The process to European 

M onetary Union is illustrated with a view to adopting a sim ilar process in Asia. In the light 

of these discussions the C hapter turns to the underlying rationales for the various North and 

Southeast A sian exchange rate regim es, during recent decades. The Chapter concludes by 

presenting a case for a collective basket peg exchange rate regime. This thesis’s 

contribution to that possibility is briefly described. The contribution is com prehensively 

presented in Chapter 6. It identifies a highly interdependent grouping of currencies that 

may com prise a nucleus for a m ore integrative regional exchange rate regim e, e.g., a 

collective basket peg exchange rate regime.
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In Chapters 5 and 6, I consider the thesis’s second m ain research question which relates to 

the potential for a more integrative regional exchange rate system in North and Southeast 

Asia. The questions that arise in the course of these two Chapters m otivate an investigation 

of the level of interdependence prevalent am ongst the region’s exchange rate returns, as 

this is an im portant criterion with respect to the com patibility of a more integrative regional 

exchange rate system, with the region’s foreign exchange markets. In these Chapters, 

firstly , the extent o f interdependence is m easured with respect to the conditional mean and 

then, secondly, with respect to the conditional volatility o f North and Southeast Asia 

exchange rate returns.

C hapter 5 provides evidence concerning the de fa c to  North and South East Asian time 

varying conditional mean exchange rate policies. Since exchange rate policies may be 

subject to change, their dynam ic nature should be accounted for, by allowing for the 

presence o f changing regimes. The C hapter com m ences by describing the fluctuations of 

econom ic growth in North and Southeast Asia and pointing to a num ber o f likely causes of 

the crisis, in the region’s econom ic growth in the late 1990s. Hazardous exchange rate 

behaviour is posited as a likely facilitator o f the Asian financial crisis and the possibility of 

a yen block, to contribute to an avoidance o f a recurrence, is proposed. Em erging intra- 

regional trade linkages and falling correlations with Japanese yen exchange rate returns are 

identified as further reasons to introduce a more integrative regional exchange rate regime. 

The C hapter then turns to provide a detailed description of the econom etric m ethodology 

em ployed to m easure the extent to which a de fa c to  yen block is em erging in North and 

Southeast Asia. The final Sections sum m arise the findings, contrasting them  with those in 

the received literature, and provide conclusions.

C hapter 6 m otivates and exam ines three sim ple and intuitive statistical pre-conditions for 

the successful extension o f the traditional US dollar pegging regim e to a com m on basket 

peg, including the Japanese yen. These pre-conditions include stability in the yen rates 

and, absent this pre-condition, a high level o f  com ovem ent between the yen currency 

returns and persistence in same and, finally, coinciding phases o f volatility and tranquillity 

am ongst the yen currency returns. The C hapter identifies a nucleus o f highly 

interdependent regional currencies that approxim ately satisfy these pre-conditions and thus 

m ight constitute a kernel for a prospective m ore integrative regional currency block.
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In C hapter 7, I sum m arise the main findings and poHcy im plications o f the thesis and draw 

together the im portant conclusions. The Chapter then describes the thesis’s lim itations and 

discusses future work.

1.5 Published Work from this Thesis'*

The contributions reported in C hapter 3 are presented in Aggarwal, Lucey and M uckley 

(2006). This paper is currently under review. These findings were presented at the 

Econom ics and Finance sem inar series in Q ueen’s University Belfast in M arch 2006, at the 

M oney, M acro and Finance Research Group (M M FRG) Annual C onference (Greece, 

Septem ber 2005), and at the Financial M anagem ent A ssociation (FM A) Europe Annual 

M eeting (Ireland, June 2003). They were also presented at a Symposium  on International 

Equity M arket Integration, in the Institute for International Integration Studies (Dublin, 

June 2003), at the M idwest Finance Association (M W A) Annual M eeting (St. Louis, 

M arch 2003), and at the Eastern Finance A ssociation (EFA) Annual M eeting (Orlando, 

April 2003).

The results reported in C hapter 5 draw heavily from forthcom ing articles in the 

International Review  o f  Econom ics and Finance and in the International Journal o f  

Finance and Econom ics, see Kearney and M uckley (2005, 2006a). M any o f the rem aining 

results, from that Chapter, are forthcom ing in J. Batten and T. Fetherston (eds), “Asian 

Pacific F inancial M arkets in Com parative Perspective” . Aspects of these projects were 

presented at sem inars in the D epartm ent of Statistics and in the School of Business at 

Trinity College, also at the M ultinational Finance Association (M FA) Annual Conference 

(Turin, 2001), at the Irish Econom ic A ssociation (lEA) Annual Conference (Derry, 2002), 

and at the A ustralasian Finance and Banking (AFB) Conference (Sydney, 2003).

The findings reported in C hapter 6 are drawn from Kearney and M uckley (2006b). This 

paper is forthcom ing in the International Review  o f  F inancial Analysis. They were 

presented at the INFINITI conference on Financial Integration in June 2006, at T rinity 

College; at the 12*’’ Global Finance (GF) C onference (Dublin, June 2005) and at the Frank 

J. Petrilli Centre for Research in International Finance at Fordham  B usiness School (New 

York, 2004). They were also presented at the 53'̂ '̂ M idwest Finance A ssociation (M FA)

T hese working papers and published articles are available at the Social Science Research Network w ebsite, 
w w w .ssrn .com . See References for further details.
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Annual Conference (Chicago, 2004) and at the Irish Economic Association (lEA) Annual 

Conference (Limerick, 2003). Finally, they have been presented in a Department of 

Statistics seminar series in Trinity College.

1.6 Summary and Conclusions

In this Chapter, I initially introduced the thesis’s main research questions and provided an 

overview of the thesis. Subsequendy, I outlined a number of compelling motivations to 

pursue these interrelated lines of research and then I described the thesis’s structure, 

Chapter by Chapter. Finally, I noted the thesis’s forthcoming publications and the various 

venues where the research, contained within, has been presented and debated during its 

development.
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Chapter 2 Equity Market Integration: Europe and North and Southeast 
Asia

2.1 Introduction

In the light o f the far reaching im plications of international equity m arket integration, the 

study o f its calibration and determ ination merit special attention. On addressing these 

critical m otivating issues this C hapter turns to the level of equity m arket integration in the 

Asian and European regions alongside a brief discussion of the underlying legal and trading 

developm ents. My contribution, with respect to the m odelling of European equity market 

integration as a dynam ic long-run process, is introduced. Finally, the level of equity 

market integration across the regional markets is com pared and contrasted and a rationale 

for the m arked discrepancy is discussed.

This C hapter is structured as follows. The next Section, Section 2.2, com m ences by 

describing how the extant literature approaches the difficult task of calibrating international 

equity m arket integration. It then turns to the literature on the determ ination of international 

equity m arket integration, and provides a synopsis. At that point the Section draws 

together the im plications of international equity market integration and outlines a 

m otivation for the further study of this phenom enon. It also provides an overview o f the 

literature relating to the benefits and costs of international equity m arket integration. 

Section 2.3 sum m arises the underlying legal developm ents and the extent of cross m arket 

consolidation am ongst the European equity m arkets, while also underscoring the rising 

degree o f trading activity reported in these m arkets. It then provides a sum m ary of this 

literature specifically in the area o f European equity market integration. Finally, in Section 

2.3, the thesis’s contribution to the task o f m odelling the process o f European equity 

market integration is described. The C hapter then turns to Section 2.4 where, in a sim ilar 

vein, the developm ents am ongst the Asian capital markets are outlined and a sum m ary of 

that literature is sketched. Section 2.5 draws attention to the relative degrees o f equity 

m arket integration across the A sian and the European regions. The final Section provides a 

sum m ary and conclusions.
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2.2 Measurement, Determination and Motivation 

2.2.1 Measurement

In integrated equity m arkets, ‘dom estic investors are able to invest in foreign assets and 

foreign investors in dom estic assets; hence, assets o f identical risk com m and the same 

expected return, regardless of trading location’ (see Bekaert and Harvey (2003)). Equity 

m arket integration, however, is a dynam ic process and it is difficult to m easure. It is driven 

by m arket forces but constrained by regulatory barriers and the level o f integration is 

neither uniform  across m arket segm ents nor across time. Countries constrain integration by 

im posing a com plex array o f price and quantity controls on a broad assortm ent o f financial 

transactions. An inexhaustive list o f constraints that m ay im pede equity m arket integration 

includes; differences across accounting standards and inform ation disclosure law, investor 

protection regulations; specific em erging equity m arket risks, such as liquidity, political or 

currency risks and other legal and fiscal barriers designed to stop the flow of ‘h o t’ capital 

particularly from but also into a specific region or country. The purpose of such 

protectionist intervention is to protect the dom estic exchange rate, financial m arkets and the 

real economy from volatile ‘ho t’ international capital flows. Further com plicating the issue, 

it is possible to circum vent many of these im pedim ents via Country Funds and Am erican 

Depository Receipts. These investm ent vehicles provide tools to access even highly 

regulated markets. Researchers consequently face enorm ous hurdles in m easuring cross

country differences ‘in the nature, intensity, and effectiveness of barriers to international 

capital flow s’ (see E ichengreen (2001)).

In order to m ake progress, despite these difficulties, the literature concedes the use of 

proxies such as interpreting increasing equity m arket interdependencies as tending to be 

consistent with and indicative of increasing equity m arket integration^. It ought to be 

em phasised that increasing equity m arket interdependencies are neither necessary nor 

sufficient to infer the presence of increasing equity m arket integration. Rather, they merely 

tend to be consistent with this phenom enon. In accord with several recent im portant 

contributions^ to the extant literature, I use the term s increasing interdependencies and 

increasing integration interchangeably, nevertheless I acknowledge the aforem entioned

 ̂ It is worthwhile acknow ledging that exam ining dynam ic correlations alone sheds no light on whether these 
dynam ic correlations are determined by contagion, or fundam entals related innovations (Bekaert et al. 
(2003)). A lso, Goetzm ann e t  al. (2005) find that com ovem ents betw een major world stock markets had 
drastically increased during the 1919-1939 period. This increase how ever is not inform ative with regard to 
the nature and depth o f  the financial integration betw een major stock markets.

See Kim, M oshirian and W u (2005), B aele (2005) and Kearney and Lucey (2004) and the references within.
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caveat. The rationale underlying this modus operandi stems from the notion that moving 

from a segm ented regim e to an integrated regim e theoretically affects correlations, 

expected returns and volatilities.

Stock m arket interdependence (for example, cross market correlations and volatility 

transm ission) is said to increase during periods o f equity m arket integration due to a 

convergence in the determ inants o f cross-corporation cash flows, i.e., an increasing 

sensitivity to com m on factors. Indeed, Cappiello, Engle and Sheppard (2003), Erb, Harvey 

and V iskanta (1996) and Longin and Solnik (1995) characterise the period, after the 

rem oval of barriers to capital flows, as exhibiting increasing international equity market 

correlations. The convergence is believed to be driven, in the first instance, by increasing 

international trade and increasing proportions o f foreign asset holdings o f the corporations 

concerned. In the second instance, increasing business cycle synchronization and 

convergence in priced risk factors and hence discount rates (i.e. expected returns) probably 

have a sim ilar effect. As a consequence, increasing equity m arket interdependencies are 

found to be consistent with increasing equity m arket integration^. Finally, volatilities may 

decline across the liberating m arkets due to the disciplining effect o f external agents on the 

m anagem ent of m acroeconom ic fundam entals or the diversifying effect of a decreasing 

exposure to dom estic m acroeconom ic fundam entals alone**.

A popular solution to capture these interdependencies, or lack thereof, is to perform 

statistical analyses on the patterns in the available pertinent time series o f equity prices or 

price changes. In this spirit, an array o f statistical studies concerning the conditional and 

unconditional interdependencies o f industry sector and country price data exists. In the 

extant literature, this analysis is accom plished via dynam ic sim ultaneous equations models, 

correlation analyses, conditional asset pricing m odels, m ultivariate G A RCH  models and 

com m on stochastic trend modelling. The m odels have been em ployed to determ ine the 

proportion of local variance that may be explained by com m on factors or to docum ent 

conditional correlations as they vary through time.

Finally, from a quantity- rather than a price-oriented perspective, the extent to which 

dom estic investors allocate a disproportionately large fraction of their equity holdings in 

dom estic stocks has been m easured over time. The evolution o f this statistic may be

’’ A d ler  and D u m as (1 9 8 3 )  su g g est  another exp lan ation  for in creasin g  eq u ity  m arket correlations: co n v erg en t  
industry structures a cross eq u ity  m arkets.
* S e e  M orana and Beltratti (2 0 0 2 ).
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interpreted as indirectly shedding light on the degree to which effective barriers to 

international capital flows exist.

Overall, the com plex com bination of m arket forces and specifically designed protective 

m easures as well as m ore com m on place differences in regulatory fram ew orks make it an 

extraordinarily difficult task to calibrate the extent to which m arkets are integrated, and 

quite im possible to directly m easure this im portant property as it varies over time. 

Therefore, researchers in this area adopt indirect routes, that either inspect the nature, 

m agnitude and direction o f interdependencies am ongst the equity m arket indices, or the 

extent to which m arket participants pursue strategies of international diversification to 

calibrate the tim e varying nature o f international equity m arket integration.

2.2.2 Determination

The key factors that determ ine how the degree of stock m arket integration {i.e., as 

approxim ated by stock m arket interdependencies) varies over tim e are presented in Table 

2.1. The outlined factors are supported both from theoretical and em pirical view points and 

are drawn prim arily  from the research o f Pretorius (2002), B racker and Koch (1999) and 

Bracker et al. (1999). The ensuing discussion describes the factors specifically in a 

European context how ever the literature finds that these factors are relevant regarding the 

determ ination o f equity m arket integration in the general sense. The Table 2.1 organizes 

the factors into tw o sets: the first set of factors, outlined in panel A, is described as fortified 

by the process to EM U  while the second set o f factors, outlined in panel B, is described as 

independent o f  that process.

The factors in Panel A o f Table 2.1 are now discussed. The cited studies carefully find the 

outlined relationships in the data. Their results are robust to various control variables e.g., 

dom estic financial developm ent (stock market capitalisation as a proportion o f GDP), 

liquidity and day o f the week effects, am ongst other variables. Firstly, business cycle 

synchronisation, a decline in industrial output growth differentials and an increase in 

bilateral trade are alleged to hasten the process of equity m arket integration. These
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Table 2.1
A List of the Key Determinants of Equity Marlcet Integration

Panel A:_____ EM U related Factors

1. Business cycle  synchronisation [positive],

2. Industrial output growth differentials [negative].

3. Bilateral trade [positive],

4. M onetary policy  convergence [positive],

5. Trade w eighted exchange rate volatility [negative],

6. Regulatory harmonisation: settlem ent and proprietary risks [positive|.

Panel B:______M iscellaneous Factors

1. Geographical proxim ity [positive].

2. T im e trend [positive].

3. C ross-listings [positive],

4. Contagion [positive],

5. Speculative bubbles [positive].

Notes. The Table consists o f two panels. Panel A presents a set o f factors suggested by the literature 
as responsible for equity m arket integration. The influence of these factors is heightened by the 
process o f EMU. Panel B presents a set o f m iscellaneous factors that also facilitate equity market 
integration but do not necessarily follow from EMU. In square brackets alongside each factor is 
indicated the direction of the relationship between the factor and the speed o f equity market 
integration. The conjectured relationships are supported both theoretically and empirically.
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properties o f the real econom y were strengthened {i.e. convergence in each property across 

countries) by the M aastricht EU Treaty (1992), and both Fama and French (1989) and 

Rouw enhorst (1995) provide evidence o f how international equity m arket correlations 

increased in this context.

Secondly, currency risk prem ia are often priced in international asset-pricing models^ and 

hence the rem oval of exchange rate risk would rem ove this im pedim ent to international 

equity m arket integration. Note that the trade w eighted exchange rate is particularly 

relevant in this regard. The absence o f this risk im plies the elim ination o f the cost of 

hedging against currency risk and dim inishes the barriers to international asset allocation. 

It is w orthw hile elaborating on this point. Broadly speaking, the elim ination o f exchange 

rate risk m ay hasten stock m arket integration in Europe due to (i) the nullification of 

existing requirem ents regarding currency m atching rules and m axim um  w eights on assets 

denom inated in foreign currencies; (ii) the elim ination o f that which causes investors in 

distinct currency areas to hold different portfolios in order to hedge their consum ption 

basket and (iii) the enhancem ent o f transparency and a reduction in transaction and 

inform ation costs.

Thirdly, m onetary policy convergence creates a dynam ic that leads to inflation rate and 

discount rate convergence, i.e., the stabilisation o f fundam entals and expectations thereof. 

See the Stability and Grow th Pact (1997) for further details concerning this process in the 

European Union. It should be noted that this point and the latter point are intertw ined: 

m onetary policy variables may be disciplined to realise sustainable exchange rate stability, 

and this has ram ifications with respect to reduced uncertainty in the equity pricing process. 

This convergence further increases sim ilarities across m arkets with respect to the relevant 

pricing kernels and hence raises the possibility o f increasing correlations o f equity returns.

Taking the second  and third  points together im plies a deterioration o f barriers to intra- 

E uropean portfolio allocation during the 1990s as a direct result of the inception o f a 

currency union. The reported drop in the hom e bias phenom enon has probably follow ed 

due to a broadening o f the investm ent opportunity sets, alongside increased international 

equity m arket integration, at least to an extent. In the context o f the latter two main points, 

how ever, I note the second order effect that currency integration p er  se has probably had on 

European equities relative to the free m ovem ent o f capital and other key legal innovations.

’ See Solnik (1974) and subsequent articles.
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N onetheless, I suggest that sustainable exchange rate stability has probably acted, in 

association with its corresponding m onetary policies, as a key facilitator o f the path to 

equity m arket integration in Europe.

Finally, regulatory harm onisation -  particularly in respect to the clearing and settlem ent 

aspects o f the m arkets -  is a key source o f friction across equity markets. M arkets m ay be 

segm ented by national regulations, transaction and inform ation costs. The rem oval o f these 

im pedim ents w ould render the risk profile o f equity markets increasingly sim ilar thus 

triggering increasingly sim ilar sensitivities to com m on external shocks.

There is a fast growing literature in the area o f European equity m arket integration in the 

context of EM U (European M onetary Union) effects. Although the direction o f causality is 

controversial, m any authors {e.g. Kim et al. (2005), Hardouvelis et al. (2006), Fratzscher 

(2002) and Baele et al. (2004a, 2004b)) do find that the process to EM U supported, 

facilitated and hastened European equity m arket integration. For exam ple, Kim et al. 

(2005) use a G ranger causality test and find strong evidence in support o f EM U  as a key 

determ inant o f European equity m arket integration, rather than vice-versa. M oreover, this 

thesis’s findings, as presented in C hapter 4, provide evidence in support of the process to 

EM U as an im portant determ inant o f the equity m arket integration process in Europe.

O ther causal factors are outlined in Panel B of the Table 2.1, e.g., geographical proxim ity, a 

tim e trend, increased cross listing, contagion, and shared speculative bubbles. The first two 

o f these factors are evidently independent of policy changes and the final three are not 

explicitly paid further attention in this thesis.

2.2.3 Motivation

A burgeoning literature has docum ented the theoretical implications o f international equity 

m arket integration for the real econom y. The overall prospect is one of enhanced real 

econom ic growth. It is claim ed that the potential benefits of the international integration of 

national equity m arkets are five-fold: First, capital flows to capital-scarce em erging 

m arkets thereby increasing investm ent ratios and prom oting real econom ic growth, i.e., 

integration enhances the effectiveness o f allocational efficiency. Second, diversification 

(for exam ple in weakly correlated m arkets or industry sectors) may facilitate an expansion 

o f the efficient frontier, i.e. increased expected returns m ight be attained for reduced or
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equivalent risk. A consequence o f this is consum ption sm oothing: a reduction in the 

exposure (sm oothing) o f consum ption to the tim e patterns (fluctuations) o f returns to 

dom estic real capital investm ents. Third, risk sharing benefits i.e. a reduction in 

m acroeconom ic volatility due to enhanced policy following from the disciplining effect of 

external m arkets. This may follow from further opportunities for cross ownership of 

productive assets. Fourth, a decline in the cost o f equity capital follow s to the extent that 

the covariance with the world m arket portfolio is less than the variance o f the dom estic 

equity m arket portfolio. This is typically the case. In the light of the increased exposure to 

a com m on risk factor this process facilitates asset pricing and hence identical risk profiles 

will increasingly correspond to identical expected returns. This further reduces the cost of 

equity capital by the elim ination o f an asset pricing friction. A decline in the cost of equity 

capital m ay follow through to a rise in the rate o f real econom ic growth. Fifth, the 

functioning of dom estic financial m arkets is enhanced by com petition and the same 

developm ent encourages im proved corporate governance thus reducing the wedge between 

external and internal financial capital and as a result increasing the capacity o f a 

corporation to borrow and undertake projects.

Against the outlined potential benefits, international equity m arket integration is also 

inextricably linked with several unfavourable repercussions, at least in principle. Overall, 

real econom ic activity may decline in this context due to three main reasons: First, the 

exacerbation o f financial fragility via ‘ho t’ unbridled and volatile international capital 

flows hence creating crises. Second, capital flight {i.e. an outflow o f capital) to a relatively 

sophisticated financial and legal system m ay occur. Third, otherw ise pre-existing 

inefficiencies within the dom estic financial system  m ay determ ine a sub-optim al allocation 

of capital thus exacerbating pre-existing flaws within the dom estic financial system. Taken 

together, the exacerbation o f inefficiencies and the uncertainty generated by ‘hot’ m oney 

flows, w hether due to volatility or capital flight, may retard real econom ic growth. Table 

2.2 presents the theoretical benefits and costs of international equity m arket integration as 

well as the em pirical findings with respect to the net effects on the real economy. 

M oreover, it presents the extant literature’s recom m endations regarding how to enhance the 

likelihood o f realising a positive econom ic outcom e as a result o f international equity 

m arket integration.

In the light of these theoretical eventualities the question of w hether international equity 

m arket integration will yield net positive or net negative im plications for the real econom y
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is an em pirical one. Hence this Section now turns to an overview of the seminal 

contributions to that literature.

2.2.4 Overview of the Literature

Bekaert and Harvey (1997) docum ent a marked decline in the volatility o f developing 

country equity m arkets in the afterm ath of liberalisation. This has im portant implications 

for the cost of equity capital and capital allocation decisions. M oreover, they point to an 

increase in correlation between local m arket returns and world market returns during this 

period. Stulz (1999) provides further results in this regard. He finds that the cost o f equity 

capital declines as a result of equity m arket globalization albeit not to the same extent as 

m ight theoretically occur. Sentana (2002) concurs. Levine and Zervos (1996, 1998) 

investigate the im plications for econom ic growth that might be expected to follow a 

declining discount rate. They report that equity market liberalisations tend to induce 

liquidity which appears to spur real econom ic growth hence reflecting the functionality of 

equity m arkets as independent to that o f banks. Both papers include econom ic and political 

control variables in their statistical specifications. Arestis, Demetriades and Lunitel (2001) 

concur and conclude that stock m arket developm ent (in particular integration) contributes 

significantly to econom ic growth in developed economies.

Henry (2000a, 2000b) docum ents abnormal returns leading up to the date of liberalisation 

and a significant but tem porary increase in real investment. Both findings are consistent 

with a declining discount rate as a result o f equity market liberalisation, but it does not 

follow that this is necessarily the case i.e. the political decision to liberate might be 

endogenous. Sheng (2001) reports estim ates that the consolidation o f trading, clearing and 

settlem ent operations in the European Union is expected to reduce clearing and settlem ent 

costs by around one billion US dollars a year. Furtherm ore he points out, in a favourable 

light, that European financial m arkets are becom ing increasingly harm onised and, as a 

result, larger and more efficient. Bekaert and Harvey (2003) provide further support for 

equity m arket liberalisation am idst developing countries, e.g., they fail to find negative 

consequences o f free portfolio flows to Asian markets and they docum ent positive 

im plications for real econom ic growth. Bekaert and Harvey (2003) suggest that the equity 

m arket crises experienced by, e.g., M exico, Asia, Brazil and A rgentina m ight have been
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Table 2.2

Implications of Equity Market Integration for the Real Economy

Panel A: Theoretical Consequences 

Benefits

1. A llocational Efficiency
2. Consum ption Smootiiing
3. M acroeconom ic V olatility
4. Cost o f Equity Capital
5. D om estic M arket Efficiency

Costs

1. V olatile Capital Flows
2. Capital Flight
3. M is-allocated Capital in Flow s

Panel B: [i]. Empirical Findings

Stock m arket integration:
[a], increases correlations between world and liberating m arkets w ithout increasing (and 

probably decreasing) local m arket volatility [Bekaert and Harvey (1997)].
[b]. is associated with a small but significant decline in the cost o f equity capital [Stulz 

(1999) and Sentana (2002)].
[c]. enhances stock m arket liquidity and hence prom otes long-run econom ic growth 

[Levine and Zervos (1996, 1998) and A restis et al. (2001)].
[d]. leads private investm ent boom s [Henry (2000b)].
[e]. facilitates risk sharing betw een dom estic and foreign agents [Henry (2000a)].
[f]. incentivates the consolidation o f trading, clearing and settlem ent operations which 

would yield substantial econom ies [Sheng (2001)].
[g]. equity m arket volatility; no consistent appreciation o f real exchange rates; increase in 

the variability o f real consum ption growth rates or GDP [Bekaert and Harvey (2003)].
[h]. precedes a dechne in the ratio o f consum ption growth volatihty to GDP growth 

volatility, suggesting risk sharing [Bekaert Harvey and Lundblad (2005)].
[i]. may induce liquidity crises which m ay have negative im plications, at least o f  a short

term  nature, fo r the real econom y [Prasad et al. (2003), A genor (2001)].

Panel B: [ii]. Caveat
To m inim ise the likelihood o f net negative repercussions:

[a] m acroeconom ic disciphne; [b] inform ation disclosure; [c] supervision and prudential 
regulation o f financial sector; [d] avoid real exchange rate m isalignm ent; [e] lim it fiscal 
im balances; [f] maintain a m onetary policy consistent with low inflation; [g] m inim ize the 
ratio o f foreign currency debt over official reserves; [h] foster risk m anagem ent.

N otes. The Table consists o f  two panels. Panel A  presents the theoretical ‘b enefits’ and ‘co sts’ o f  equity  
market integration. Panel B part [i] provides a concise  summary o f  the key results in the em pirical literature 
and part [ii] outlines the overa ll  policy  advice for the successfu l im plem entation o f  a project o f  equity market 
integration, i.e. such that in net terms the ‘benefits’ and not the ‘c o sts’ are experienced by the liberating  
econom y. The results summarized in Panel B part [i] are explicated in relation to the theoretical ‘ben efits’ 
and ‘co sts’ in the body o f  the text.
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avoided if international equity portfolio flows o f speculative capital was perm itted to 

circulate from an earlier point. M oreover, Bekaert et al. (2005) shows that equity 

m arket liberalization tends to be positively associated with a decline in real 

consum ption growth variability even as a fraction of economic growth variability, 

hence suggesting the advantages o f risk sharing. W hile there are (predom inantly 

short-run) risks associated with international capital market integration as docum ented 

by Prasad et a i  (2003) and A genor (2001), the literature suggests that they m ay be 

m anaged such that these short-run risks are outweighed by the long-run benefits. In 

this context, Prasad et al. (2003) provide hypotheses linking the recent proliferation of 

crises in developing m arkets to capital m arket liberation. A genor (2001) advocates 

various policy m easures to circum vent short-run risks associated with the abrupt 

reversal in pro-cyclical, short-term  capital flows. Overall, the im plications of 

appropriately m anaged equity m arket liberation and integration reported in the 

literature are m arkedly positive.

Article-by-article

Bekaert and Harvey (1997) study both the tim e-series variation and cross-sectional 

dispersion of volatility in twenty em erging equity markets. Volatility is a key input 

for the cost o f capital calculation for a segm ented market. It is also critical for 

effective asset allocation decisions and thus this issue is o f grave importance to policy 

m akers who ought to weigh the costs and benefits o f various liberalization incentives. 

First the authors report that open econom ies (i.e. in term s of world trade) are found to 

have significantly low er volatilities. Then they find that even after controlling for a 

large set of potential influences on the tim e series and cross-section of volatility there 

is a significant decrease in volatility in the m arkets o f most developing countries that 

experience liberalisation.

Stulz (1999) studies the effect o f globalization on the cost of equity capital and argues 

that globalization reduces the discount rate that investors use and increases the 

cashflows that investors expect to receive. The cash flow argument is due to the 

im proved m onitoring o f m anagem ent and increased com petition am idst suppliers of 

capital that occurs during a period o f globalization.
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The discount rate argum ent follows if investors in country ‘A ’ can create a portfolio 

that has a low er variance by m aking positive investm ents in other countries’ equity 

markets then globalization will decrease the cost of equity capital, i.e., the discount 

rate. Stulz (1999) provides only weak em pirical evidence (using indirect rather than 

flawed traditional approaches) in support o f the theoretical argum ents and the 

problem  is thought to originate with the hom e bias phenom enon. Sentana (2002) is 

discussed in section 2.3.2. He largely concurs with the conclusions in Stulz (1999).

Levine and Zervos (1996) use a variety o f regression techniques to study data on forty 

seven countries from  1976 through 1993. They docum ent that while international 

equity m arket integration does not show a system atic relation to econom ic growth p er  

se stock m arket liquidity does positively predict not only perm anent changes in 

econom ic grow th, but also capital accum ulation and productivity im provem ents even 

after controlling for other factors associated with econom ic growth, e.g., political and 

econom ic factors. They em phasise that stock m arkets have an independent (to banks) 

em pirical connection with contem poraneous and future long-run growth rates.

Levine and Zervos (1998) em ploy least square techniques in conjunction with asset 

pricing m odels to study the effect of specific liberalizations from 1980 to 1983 on 

stock m arket size, integration, liquidity and volatility in sixteen em erging m arket 

econom ies. They report that stock m arkets, after capital and dividend flows are 

liberalized, becom e larger, increasingly integrated and m ore liquid. Following Levine 

and Zervos (1996), the im plication is that this is an im portant channel via which long- 

run real per capita econom ic growth m ight be enhanced.

Arestis, D em etriades and Lunitel (2001) use tim e series techniques to study data from 

five developed econom ies: G erm any, the U nited States, Japan, the United K ingdom  

and France, and find that although the developm ent o f stock m arkets is a significant 

driver o f econom ic grow th, the developm ent of a banking system  is m ore im portant. 

The authors note the negative repercussions that stock m arket volatility appears to 

exert on long-term  econom ic growth. The time series technique used is a vector error 

correction model, in the context of the Johansen et al. (1990) m axim um  likelihood 

fram ework.

Henry (2000a) uses an event study alongside a set of regression specifications to show 

that on average a country’s aggregate equity price index experiences abnorm al returns
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of three point three percent per month in real dollar terms during an eight-m onth 

window leading up to the im plem entation of its initial stock market liberalization. 

This result is robust to com ovem ents with world stock markets, econom ic policy 

reform s and m acroeconom ic fundam entals. The data studied consists o f twelve 

em erging markets from the late 1980s to the early 1990s.

Henry (2000b) extends these data and shows that stock m arket liberalizations in 

developing countries lead a significant but tem porary increase in the growth rate of 

real private investm ent, i.e., an investm ent boom. Levine and Zervos (1998a) provide 

an im portant first step in docum enting the fact that capital account liberalization does 

not lead to a perm anent increase in the growth rate of the capital stock. Henry 

investigates eleven em erging m arkets in the late 1980s and the early 1990s and 

controls for world business cycle effects, contem poraneous econom ic reform s and 

dom estic fundamentals. He convincingly illustrates a causal link (the lack o f an 

om itted variable) from liberalization, to increasing stock prices, to investm ent, but it 

is noted that the possibility of reverse causality is not excluded, i.e., the political 

decision to liberalize a country’s stock m arket m ay be endogenous.

Sheng (2001) describes the trading, clearing and settlem ent operations in A sia and 

includes com m ents on the European situation. He notes that clearing operations in 

Europe are currently fragm ented and riddled with duplication and operational risks. 

Amongst other things, the author com m ents on an A ccenture report which concludes 

that the consolidation of trading, clearing and settlem ent operations in the European 

Union is expected to yield econom ies in clearing and settlem ent costs of around one 

billion US dollars per annum. Overall, the author advocates increased co-ordination 

of clearing and settlem ent operations across both the Asian and the European regions.

Bekaert and Harvey (2003) explore the financial effects of m arket integration as well 

as the im pact on the real econom y. Their data set consists o f twenty em erging 

markets and they use event studies to investigate these data. They find a num ber of 

robust results despite the small sam ple size difficulty, highly non-norm al and 

relatively volatile data sets that appear to be undergoing a prolonged structural break. 

These results include: f ir s t  liberalization appears to lead to a small increase in 

correlations with the world m arket and a small decrease in dividend yields; second  

economic growth increases post liberalization and that aggregate investm ent increases 

significantly after liberalizations, providing one channel for this growth; th ird  the
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literature fails to find negative effects of foreign investm ent on em erging markets, 

e.g., there is never a robust increase in volatility after liberalization, e.g., with respect 

to the M exican crisis in 1994, the Southeast Asia crisis in 1997 and the Russian crisis 

in 1998 the authors note that the illiquidity which largely determ ined these crises 

might not have occurred if a vast pool o f private, international speculative capital had 

been perm itted to circulate in these m arkets from an early stage. Overall it is 

concluded that portfolio equity flows seem to have beneficial effects.

Bekaert et al. (2005) use event studies, regression techniques and a M onte Carlo 

experim ent to report that financial liberalization, i.e., equity m arket liberalization and 

capital account openness, are (separately) associated with a reduction or no change in 

both total and idiosyncratic real consum ption growth variability. The authors also 

find a reduction in the ratio o f consum ption growth variability to G D P growth 

variability, suggesting im proved risk sharing. This result is evident even when 

controlling for business-cycle effects, econom ic and financial developm ent, the 

quality of institutions and other variables. The volatility response is weakest am idst 

liberalizing em erging markets and appears to be significantly related to the size o f the 

bank and governm ent sectors and certain institutional factors.

Prasad et al. (2003) note that the essence o f global financial diversification is that a 

country is able to ‘offload some o f its incom e risk’ in world m arkets via exchanging a 

stake in dom estic output for a stake in global output. They also provide four 

interdependent hypotheses: f ir s t  international investors have a tendency to partake in 

herding behaviour and m om entum  trading; second  international and dom estic 

investors may partake in currency attacks, even unw arranted attacks; third  contagion 

effects may cause a withdrawal of funds quite independent of the health o f the 

dom estic econom y and, fina lly , the increased ease with which governm ents can over

borrow may accentuate the excessive borrowing problem  and hence increase real 

m acroeconom ic volatility. The first three o f these hypotheses pertain to liquidity 

while the fourth is a political phenom enon. Taken together these factors may be 

responsible for the proliferation o f financial and currency crises witnessed by 

developing econom ies, with liberated capital markets, in recent decades. These crises 

are generally referred to as ‘growing pains’ and correspond to threshold effects which 

m ust initially be experienced prior to the relatively large but delayed positive 

ram ifications discussed above.
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Finally, A genor (2001) provides a survey of the recent literature on the benefits and 

costs o f international financial integration. This article concludes that the short-run 

risks o f international financial integration m ay be m anaged such that they are small 

relative to the potential econom ic benefits. The necessary policies include prudent 

m acroeconom ic m anagem ent, adequate supervision and conservative regulation of the 

financial system, also greater transparency and im proved capacity to m anage risk in 

the private sector. O ther writers including Bekaert and Harvey (1997), Levine and 

Zervos (1996, 1998) and Henry (2000a, 2000b) advocate m easures along sim ilar 

lines. For exam ple, these latter authors indicate that governing authorities should 

avoid real exchange rate m isalignm ents, m aintain a m onetary policy consistent with 

low inflation and finally m inim ize the ratio o f foreign currency debt over official 

reserves in order to m inim ize the m agnitude of short-run risks.

Overall, a com pelling case is presented in the extant literature concerning the positive 

im plications of international equity m arket integration. The underlying rationales 

enjoy both a firm theoretical and an em pirical footing. On average, the positive 

im plications of international equity m arket integration are well established, especially 

for econom ies with a high quality institutional fram ework, legal system and highly 

educated hum an capital. Due to these substantial m otivations, the calibration of the 

actual degree of equity m arket integration in Europe and the behaviour of this 

property over tim e are im portant. M oreover, it is of central im portance to evaluate the 

likely im plications o f policy changes on the evolution of equity m arket integration in 

Europe during the crafting o f those policy changes. As a result, it is of interest to 

have an understanding o f the im pact o f previous political and econom ic events on the 

evolution of European equity m arket integration. See the third C hapter o f this thesis 

for an exam ination of evolving equity m arket integration in Europe, m otivated by this 

line o f reasoning.

2.3 Equity Market Integration in Europe 

2.3.1 Underlying Developments

Prior to an evaluation o f the literature on de fa c to  European equity m arket integration

(approxim ated via interdependencies) it is useful to provide a brief overview of

European equity m arket developm ents with respect to legal innovations and m erger

and trading activity in the last two decades. This Section discusses these points. The

determ inants explicated in the previous section, i.e., the m acro-econom ic facilitators
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o f equity m arket integration (or segm entation) serve to determ ine the degree of 

coincidence between equity pricing kernels across European equity markets. 

Convergent m ovem ents in these determ inants render the m arkets susceptible to 

increased convergence over time. In order for this to actually occur, it is probably 

requisite that the security indices are traded by agents from  across the European 

markets. Overall, the developm ents outlined in this Section point to the likelihood of 

increased equity market integration in Europe, but evidently it is the m arkets that 

decide the extent to which these developm ents are sufficient to incentivate or de fa c to  

reflect integration. The focus o f the em pirical literature, which is discussed after this 

pream ble, is to m easure the de fa c to  extent o f integration.

First, European Union intervention such as the UCITS Directive (1985), the 

Investm ent Services Directives (1993), the Financial Services Action Plan, the 

Lam falussy report and the Giovannini Group contributions have all aimed to increase 

the degree of harm ony across the various European investm ent environm ents 

including its equity markets. Second, the interest in cross-border equity trading has 

incentivated consolidation between the exchanges, e.g., Euronext which includes 

Am sterdam , Brussels and Paris since 2000 and which grew to include Liffe in 2001 

and also the Portuguese exchanges: Lisbon and Porto. Virt-X is another exam ple of a 

successful consolidation between Tradepoint, a London based financial market, and 

the Swiss stock exchange. On the other hand iX, an attem pt to jo in  D eutsche Borse 

and the London Stock Exchange, failed. C ross-country and regulatory differences 

alongside the severe fragm entation o f E urope’s clearing and settlem ent systems has 

im peded the pace at which European exchanges have consolidated. The horizontal 

consolidation o f E urope’s clearing and settlem ent system s may hasten the 

consolidation of the exchanges them selves (see Koeppl and M onnet (2004)). It will 

prove necessary to elim inate these latter im pedim ents to establish a truly integrated 

European equity market. Finally, this trend is also evident in the developm ent of 

euro-area indices and associated derivatives markets.

Third, the increased level o f activity experienced over recent years in the European 

equity m arkets is reflected by the follow ing points'**: (a) the excess of new equity 

issues above delistings (particularly am idst the TM T sector, i.e.. Technology, M edia 

and Telecom m unications, and state-owned com panies) m arkedly exceeds the same 

m easure for the Japanese, US and UK m arkets; (b) the growth in the num ber of

See Baele et al (2004a, 2004b) for further details.
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investment funds facilitates diversification by the small investor, thus attracting this 

class of investor; (c) high liquidity levels (supply side), notably with respect to 

turnover from the ‘regulated environment view’, for example the Frankfurt, Milan and 

Helsinki exchanges compare favourably to the New York and Japanese stock 

exchanges on this criterion; (d) the outstanding performance of equity markets in the 

second half of the 1990s incentivated investment; (e) traditionally continental Europe 

followed a bank-based system while the UK and the US followed a market-based 

system. The ratio, however, of market capitalisation to GDP for the euro area capital 

markets, which amounted to about 25 percent until the mid 1990s, had doubled by the 

end of 2003. In the same vein, it is noteworthy that: (i) household and institutional 

equity market participation doubled between 1995 and 2000, only declining with the 

onset of the recent bear market and (ii) there is a demographic trend resulting in a 

corresponding need to supplement retirement provisions.

2.3.2 European Equity Market Integration: A Summary

Concerning the de facto  extent of equity market integration in Europe the extant 

literature includes seminal contributions from Taylor and Tonks (1989), Koch and 

Koch (1991), Corhay et al. (1993), Chen and Knez (1995), Longin and Solnik (1995), 

Chan et al. (1997), Serletis and King (1997), Pynnonen and Knif (1998), Knif and 

Pynnonen (1999), Ayuso and Blanco (1999), Dickinson (2000), Rangvid (2001), 

Yang and Siregar (2001), Fratzscher (2002), Sentana (2002), Dan thine et al. (2003), 

Lane et al. (2003), Baele et al. (2004a, 2004b), Hardouvelis, Malliaroupoulos and 

Priestly (2004, 2006), Baele (2005) and Kim et al. (2005). These studies use dynamic 

simultaneous equations models, correlation analyses, conditional asset pricing 

models, multivariate GARCH models and common stochastic trends to conclude inter 

alia that European equity market integration has been increasing gradually but 

unevenly since as early as 1972 although the process appears to have occurred at a 

significantly faster pace during the latter half of that period.

Overview o f  the literature

This overview discusses the literature on international equity market integration in 

Europe, by dividing it into four complementary strands. First, the strand relating to 

asset pricing measures is introduced. Second, the short-term interdependencies are
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described and, thirdly, the Hterature on long-run interdependencies is described. 

Fourth, a strand is introduced that pertains to portfolio com position based measures.

First, concerning asset pricing based m easures, while m any asset-pricing studies 

provide inform ation regarding causality and integration they suffer from  the joint 

testing dilem m a, i.e., jo in t tests o f integration and an assum ed asset pricing model. 

Chen and Knez (1995) argue that estim ation o f stochastic discount factors circum vent 

the jo in t testing dilem m a and A yuso and B lanco (1999) em ploy this notion to 

dem onstrate an increasing degree o f integration between Europe’s larger stock 

m arkets. This approach how ever does not shed light on the determ inants o f equity 

m arket integration and its dynam ics. As a result, both Sentana (2002) and H ardouvelis 

et al. (2006) em ploy specific asset-pricing m odels to quantify the relative im portance 

o f Europe wide risk factors in the latter case and to calibrate the cost o f equity capital 

in the form er case. H ardouvelis et al. account for regim e switching param eters and 

finds the im portance o f EM U to the process o f equity m arket integration in Europe. 

T heir findings suggest a shift from a country specific to a com m on European pricing 

kernel. Sentana finds only second order evidence with respect to a declining cost of 

capital but overall points to negative results on equity m arket integration. A gainst 

this, H ardouvelis et al. (2004) find an industry specific decline in the cost of equity 

capital. It should be noted; however, that the validity of the results is heavily 

dependent on the correct identification o f the relevant risk factors, i.e., the model 

specification.

Second, regarding short-term  interdependencies, Koch and Koch (1991) describe a 

declining US market influence from  1972 through to 1990 and no influence beyond 

the 24-hour lead-tim e horizon. N evertheless, these authors find increasing equity 

m arket com ovem ent, particularly across nearby tim e zones. The Longin and Solnik 

(1995) article docum ents evidence consistent with increasing conditional correlations 

across certain European stock m arkets. They point to the utility o f using an asset 

pricing m odel to m easure the rate o f integration. Yang and Siregar (2001) describe 

the declining dependence o f m ajor European equity m arkets to im portant external 

markets such as that of the United K ingdom , but also to sm aller internal m arkets such 

as A ustria, Belgium and Ireland. They em phasise the difficulty of disentangling the 

causal factors that might explain the apparently increasing degree o f equity m arket 

integration in Europe. In contrast, F ratzscher (2002) points to the reduction of 

exchange rate uncertainty in com bination with the influence o f m onetary policy as the

39



‘central driving force behind the financial integration process in E urope’. Baele et al. 

(2004a, 2004b) dem onstrate a m arked difference in the extent to which Asian and 

European markets are sensitive to world m arket innovations. Asian m arkets are 

evidently starkly segm ented relative to their European counterparts; specifically, they 

dem onstrate a m arkedly sm aller reception of volatility spillovers from im portant 

world markets relative to the European equity m arkets.

Overall, the results point to increasing levels of integration over time and the process 

towards EM U is explicitly and repeatedly described as an im portant determ inant. 

Two articles, in particular, m otivate the investigation o f European equity m arket 

integration undertaken in this thesis: Kim et al. (2005) and Baele (2005). These 

articles study conditional correlations between European equity markets. Baele 

em ploys a regim e-sw itching m odel and accounts for asym m etries while Kim et al. 

(2005) use a thick-tailed likelihood function to investigate the pace and nature of 

interdependencies am idst European equity markets. Baele finds that the magnitude of 

volatility spillovers from the w ider European region is increasing at a faster pace than 

those from the US m arket while the latter m arket remains predom inant. Baele 

docum ents that the shock spillover intensities increase significantly in the late 1980s 

and the early 1990s while K im ’s investigation points to a clear increase in equity 

m arket com ovem ents since the introduction of the Euro and using a G ranger causality 

test these authors find that the causal process ran from the EM U to European stock 

m arket integration rather than vice-versa. These papers share a focus on short-term 

interdependencies while they point to different periods o f intense activity with respect 

to integration. It is precisely this inconsistency that m otivates the study presented in 

Chapter 4 o f this thesis. In C hapter 4 I adopt a novel time varying long-run 

equilibrium  perspective to investigate the discrepancy between the two 

aforem entioned articles.

Third, several sem inal contributions to the literature on equity market integration in 

Europe pertain to, am ongst other things, long-run equilibria. For example, Taylor and 

Tonks (1989) report the em ergence o f a long-run relationship between these markets 

since the abolition o f UK exchange controls in 1989 while Corhay (1993) docum ents 

com m on stochastic trends am idst five im portant European equity markets during the 

1980s and the late and very early 1990s. Serletis and King (1997) docum ent a small 

num ber of com m on stochastic trends over the 1972 through 1991 period and 

correlation coefficients from  a H aldane and Hall Kalman filter m ethodology that are
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consistent with an on going process of equity m arket integration am idst ten European 

equity markets. M oreover, Chan et al. (1997) report an increasing num ber of 

cointegration vectors, i.e. a declining num ber of com m on stochastic trends, between 

subsets of eighteen national equity m arket indices prior to the 1987 crisis although 

they do not conclude that there is evidence of long-run com ovem ents throughout the 

w ider set of m arkets. K nif and Pynnonen (1998) and Pynnonen and K nif (1999) 

consider the N ordic equity m arkets and docum ent a long-run equilibrium  relationship 

that has em erged in recent decades but that was not present over the longer period 

stretching back to the 1920s. D ickinson (2000) docum ents long-run relationships 

betw een certain m acro econom ic variables, notably the real interest rate (which is 

reported to be converging across EM U m em ber econom ies), and im portant equity 

m arket indices. Finally, Rangvid (2001) adopts a recursive com m on stochastic trends 

analysis to study quarterly data on French, G erm an and UK equity m arkets from  1960 

through 1999. The author finds a significant degree of convergence. This study while 

relevant to the investigation undertaken in C hapter 3 o f this thesis is lim ited by the 

small num ber o f m arkets considered and the low resolution of the data investigated. 

Specifically, the small sam ple size may be responsible for spurious results (see 

Richards (1995)).

Regarding the validity o f cointegration analyses, Kim et al. (2005) argue that the 

long-run stable equilibrium  relationships conjectured by static cointegration analyses 

are not suitable for modeling the dynam ic process of stock m arket integration as this 

process is incom plete and continues to exhibit strong variations over time. 

Furtherm ore, only the existence of an equilibrating process and not the driving forces 

behind the long-run equilibrium  are investigated in standard cointegration analyses. I 

do not entirely agree. W hile the second point is conceded, the short-run equilibria 

literature, as described above, em phasises the time varying nature o f the process of 

international equity m arket integration and hence it should be taken into account in 

any valid study of long-run equilibria that these too m aybe tim e varying. By adopting 

recursive cointegration analyses I allow for tim e varying long-run equilibria and 

hence introduce cointegration analyses as an attractive m eans of m odeling the 

dynam ic process o f international long-run stock m arket com ovem ents, also referred 

here as in teg ra tion" .

" Lence and Falk (2005) establish that the concepts o f effic ient markets, integrated markets, and 
cointegrated prices are independent o f  one another and that any or none o f  sam e m ay arise in 
equilibrium  contingent upon taste, endow m ent and technology parameters. Therefore, rising long-run  
com ovem ents, as with rising short-run com ovem ents, are neither necessary nor sufficient to infer rising
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Fourth, a num ber o f quantity based m easures have also been adopted. Despite the 

aforem entioned evidence, D anthine et al. (2003) describe European investors as 

‘seriously under-diversified’ alongside providing tentative results consistent with a 

declining risk prem ium  and the im portant effects of the removal of the currency 

m atching rule. Baele (2004b) and Lane et al. (2003) describe the growth in the scale 

of international balance sheets, particularly in reference to portfolio equity and 

investm ent funds with non-dom estic strategies.

The rem ainder of the C hapter synopsises, in chronological order, the aforem entioned

articles that have inquired after European equity m arket integration and then does

likew ise for the A sian equity m arkets, alongside a discussion of recent developm ents
12in Asian equity m arkets . The C hapter then com pares and contrasts the literature 

findings with respect to the degree of equity m arket integration across the Asian and 

European regions. Finally, the C hapter draws together the various strands and 

provides a conclusion.

Article-by-article

Taylor and Tonks (1989) study m onthly data for five m ajor world stock markets from 

1973 through 1986. They find that after the abolition o f the UK exchange controls in 

1989 that there is no significant increase in the correlations of short-run stock m arket 

returns how ever the m arkets (specifically: Japan, the N etherlands and W est Germ any) 

do tend to m ove together in the long-run since this time. The authors em phasise that 

this im plies a lack of long-run gains from diversification and is evidence consistent 

with the inefficiency o f a num ber o f stock markets.

Koch and Koch (1991) adopt a sim ultaneous equations m odel to study daily rates of 

return over the period 1972 through 1990, on am ongst other im portant world equity 

m arkets, the Swiss, the United K ingdom  and the W est Germ an equity markets. They 

find that no lead relationship persists beyond the 24-hour tim e horizon and that these 

markets tend to follow the US m arket although this relationship is shown to decline 

over time. Overall, how ever, the authors suggest that international equity m arket

levels o f  stock market integration. That said, several authors including Rangvid (2001) and Phylaktis 
et al. (2005) find rising long-run com ovem ents during periods o f  financial market liberation and 
integration. Naturally, the latter findings indicate consistency but neither necessity nor sufficiency.

W hile I attempt to cover as many articles as possib le, I cannot claim  that this review  is 
com prehensive due to the extrem ely large number o f articles published in this area during the last tw o  
decades.
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integration is increasing, especially in the sam e geographic region, where trading 

hours overlap.

Corhay (1993) reports com m on stochastic trends am ong five im portant European 

stock markets: France, Germ any, Italy, the N etherlands and the UK, over the period 

1975 through 1991 using biw eekly observations. They also docum ent that the Itahan 

m arket does not seem to influence the identified long-run relationship.

Chen and Knez (1995) argue that the estim ation o f stochastic discount factors 

circum vents the jo in t testing dilem m a and hence provides m ethodologies to m easure 

the degree of financial m arket integration that are independent of a specific asset 

pricing model. In particular, they propose m ethodologies that calibrate the pricing 

discrepancies between m arkets. The authors find that the NY SE and the NASDAQ 

are integrated with respect to the their proposed m ethodology which tests for weak 

form efficiency, how ever that arbitrage opportunities remain as reflected by their 

strong form efficiency testing m ethodology. This approach how ever does not shed 

light on the determ inants o f equity m arket integration and its dynamics.

Longin and Solnik (1995) study m onthly excess equity m arket returns over the 1960 - 

1990 period on, am ongst other im portant world equity m arkets, the French, the 

German, the Swiss equity m arket and the United Kingdom  equity market. Explicitly 

modelling the conditional correlation m atrices they find that conditional correlations 

have been increasing across these m arkets over this tim e period. This increase is 

consistent with increasing equity m arket integration in the Europe region, although 

the authors point to the im portance of utilizing a specific asset pricing m odel to 

address the issue of changing levels o f integration in m ore detail.

Chan et al. (1997) investigate m onthly stock indices of eighteen national equity 

m arkets from 1961 to 1992. They find that each m arket is individually efficient in so 

far as it exhibits a unit root. The presence o f a unit root indicates that the series

follow a random walk, i.e., that price changes are unpredictable. The authors

docum ent an increasing num ber of co-integrating vectors, prior to the October 1987 

stock market crash, in subsets o f the equity m arkets studied. Overall they find that the

m arkets do not dem onstrate long-run com ovem ents and thus are susceptible to

exploitation for purposes o f  diversification.
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Serletis and King (1997) study the num ber o f com m on stochastic trends and the 

degree o f time varying convergence between 10 real Germ an mark denom inated 

European stock m arkets on quarterly data over the 1971 through 1992 period. They 

find a small num ber o f com m on stochastic trends and they docum ent an on-going 

albeit incom plete process o f equity m arket integration in the region.

K nif and Pynnonen (1999) use cointegration and structural VAR analyses on daily 

data from  1993 through 1996 to study the im pact o f im portant world equity m arkets 

on small Nordic markets. A co-integrating relationship betw een Finland, Norw ay and 

Sweden is established. O therw ise the authors docum ent that new inform ation is 

processed within one-day, and they conclude by em phasising the consequent 

im portance of intra-day data. Pynnonen and K nif (1998) study m onthly data from 

1920 through 1994 and they focus on the Finnish and Swedish m arkets. The authors 

find that it is not evident that there is long-term  behaviour between these indices. 

Instantaneous causality is docum ented as growing between the indices.

Ayuso and Blanco (1999) refine a m ethodology presented by Chen and Knez (1995) 

to report that the Germ an, Spanish and the US equity m arkets have becom e 

increasingly integrated during the 1990s. They also dem onstrate an equivalent effect 

with some standard m easures of com ovem ent. The advantage o f the Chen and Knez 

(1995) m ethodology is that it relies on the condition o f an absence o f arbitrage 

opportunities and thus the absence o f barriers to trade across markets. It does not 

depend on any particular asset pricing model and as such it is advocated as an 

appropriate tool to m easure equity m arket integration.

Dickinson (2000) aims to differentiate between real econom ic integration and equity 

m arket integration/ the transm ission o f financial disturbances p er  se, i.e., to go beyond 

deregulation and a desire to diversify as explanations for an increasingly integrated 

global m arket for equity. He studies the US m arket and three European m arkets: the 

London, Parisian and Frankfurt m arkets, over the period 1980 through 1995. The 

author docum ents both direct and indirect channels o f international interaction 

between stock indices. Using system -wide variants on standard cointegration 

analyses he docum ents evidence o f linkages in the long-run betw een the m acro 

econom ic variables and the stock indices in real terms. The author concludes that 

international linkages extend beyond interactions between stock indices. Specifically,
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he identifies the im portance of the real interest rate as a source of stock return 

variability.

Rangvid (2001) uses a recursive com m on stochastic trends analysis to exam ine the 

degree o f convergence between the French, Germ an and UK equity m arkets described 

using quarterly observations on share prices from  1960 through 1999. They conclude 

that there has been an increase in the degree o f convergence betw een these markets 

follow ing from  the calculation of a dechning num ber of com m on stochastic trends: 

the m arkets are found to be increasingly driven by the same shocks with a perm anent 

effect.

Yang and Siregar (2001) study the contem poraneous linkages, the short-run dynam ics 

and the long-run structure of European equity market integration. They use an 

unrestricted vector autoregression variance decom position test. Specifically they 

investigate ten EM U countries, the UK and the US over the period 1996 through 2001 

for effects of the establishm ent of the EM U. They report a strengthening of long-run 

linkages am ong these markets. In the context of these relations, i.e., in the error 

correction m odel (ECM ), it is apparent that the large stock m arkets (Germ any, France, 

Italy and the Netherlands) becam e more integrated follow ing EM U while the sm aller 

m arkets (Austria, Belgium and Ireland) becam e more isolated. Notably links with 

non-EM U stock m arkets, e.g., UK have also declined. The authors em pirically link 

increasing levels o f stock market integration with growing econom ic ties. They 

acknow ledge how ever that it is difficult to disentangle the im pact of EM U from other 

channels that might affect stock m arket integration, e.g., faster inform ation 

transm ission due to technological advances, recent consolidation and m erger of 

exchanges in Europe.

F ratzscher (2002) focuses on the impact of changes in exchange rate volatihty on the 

process o f financial integration. He uses an asym m etric tri-variate GARCH m odel in 

conjunction with rolling and recursive estim ation techniques and he studies sixteen 

countries’ equity m arkets over the period 1986 through 2000. The author identifies 

reduced exchange rate uncertainty as well as m onetary policy convergence o f interest 

rates and inflation rates as having played ‘the central driving force behind the 

financial integration process in Europe’.

45



Sentana (2002) investigates m onthly data on ten European country equity m arkets 

from 1977 to 1997 using a dynam ic arbitrage pricing theory m ulti-factor model. The 

results are consistent with a small dechne in the cost of capital due to a decrease in 

idiosyncratic exchange rate risk. The author notes that the im plications o f EM U for 

the cost o f capital in Europe are ultim ately an em pirical question. A requisite is that 

country specific exchange rate factors ought to be priced. It is likely that these 

idiosyncratic risk com ponents are priced given the nature of the m arket how ever 

hedging possibilities via diversification or derivatives would naturally dim inish this 

possibility. O verall the author reports negative results on m arket integration. O ther 

channels that m ight lead to a decline in funding costs: (1) reduction in agency costs 

which are not necessarily related to the required rate of return. (2) increasing width, 

depth and liquidity o f capital markets is likely to further focus European firms 

attention on equity value, e.g., cross border m ergers and acquisitions (3) increased 

com petition am idst banks and other financial institutions may reduce the cost of 

capital for sm aller unquoted com panies, which account for a significant proportion of 

European investm ent.

D anthine et al. (2003) study w hether the euro and associated financial m easures have 

had a discem able im pact on the degree to which European investors are diversified. 

They use four approaches to provide an answer to this question, they test: (1). whether 

European consum ption patterns are becom ing increasingly correlated. (2). the 

changing com position of European portfolios. (3). whether the returns data generating 

process is changing, following from the exploitation of arbitrage opportunities by 

European investors and (4) the changing investm ent process itself. The authors gather 

tentative evidence in respect to favourable changes following from the lapse o f the 

currency m atching rule; a low er risk prem ium ; but national consum ption patterns do 

not reveal a strong degree o f international risk sharing. Overall Europeans are 

described as “seriously under diversified” .

Lane et al. (2003) docum ent an increase in the international cross-holdings o f foreign 

assets and liabilities in advanced countries relative to GDP, i.e., a growth in the scale 

o f international balance sheets. They also use tim e series and cross Sectional 

regression techniques to study patterns in rates o f return across international assets 

and liabilities. They specifically identify a growth in portfolio equity and FDI 

(foreign direct investm ent) categories relative to international debt stocks. They study

46



the period from 1983 through 2001. The authors identify a growth in goods trade and 

stock m arket capitalization as two key covariates.

Prelim inary evidence with respect to European equity m arket integration is provided 

by the Baele et al. (2004a, 2004b). Baele et al. (2004a, 2004b) study whether 

dom estic stock returns are increasingly driven by news com m on to all European 

investors rather than by purely idiosyncratic shocks over the period 1973 through 

2003. A H odrick-Prescott filter is applied to sector- and country- return series (which 

reveals the long-run com ponents o f these series) and the tim e varying correlations of 

the transform ed series are docum ented to shed light on their dynam ics over time. 

Increasing correlations are identified and the euro area synchronisation o f business 

cycles and the convergence in m acroeconom ic fundam entals, particularly econom ic, 

m onetary and financial integration is alleged to have caused the convergence in 

corporate profits and discount rates. N evertheless, this approach cannot in fact 

provide an insight into the drivers of return com ovem ents. In this light an attractive 

alternative is to specify m odels to explain return variance proportions via tim e and 

cross Sectional variation o f sensitivities to com m on factors, e.g., euro-area and US 

global shocks, i.e., investigate the pricing structure of European equities whether 

news com m on to all European investors is priced rather than solely idiosyncratic 

shocks. D um m y variables are used to m easure the degree to which equity market 

integration varies over time. Significant increases in shock spill over intensities are 

docum ented.

The proportion o f local area variance explained by euro area and US shocks is shown 

to be increasing over time, particularly in respect to the former. Benchm ark cases are 

referenced in Eastern European, Asian and Latin Am erican m arkets and it is shown 

that European m arkets are relatively highly integrated. They find that euro area 

equity m arkets are relatively highly integrated, that is relative to the, e.g., the Czech 

Republic, Venezuela or C olum bia and som e Asian markets. Finally, in respect to 

quantity-based m easures (a quantity m easure o f the internationalisation o f equity 

holdings), the phenom enon whereby investors seem to allocate a disproportionately 

large fraction of their equity holdings to dom estic stocks is shown to be in decline. 

This is described as probably follow ing from technological progress facilitating 

inform ation flow, com petitive pressure am idst exchanges, lower cross border 

transaction costs and easier access to foreign exchanges, the elim ination o f intra-euro- 

area currency risk and finally the currency m atching rules. Overall there is a m arked
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decrease in tiie hom e bias in the equity holdings o f institutional investors. Investm ent 

funds with non-dom estic strategies increased their market share from about forty 

percent in 1995 to levels close to seventy percent in 2002.

In particular, Baele et al. (2004b) considers the non-dom estic equity holdings of euro 

area investm ent funds, pension funds and the insurance industry. They docum ent a 

decrease in the hom e bias phenom enon across virtually every euro area country from 

these three perspectives, especially am idst the sm aller countries. To sum m arise: 

sector diversification is becom ing more attractive than geographical diversification, 

com m on news factors which captured less than twenty percent of local return variance 

in the early 1980s, in the post-euro period this percentage has risen to nearly forty 

percent and a decline in the hom e bias o f insurance corporations and investm ent and 

pension funds is docum ented. H owever overall, Baele et al. (2004b) note that 

contrary to these specific results, dom estic stocks still represent more than fifty 

percent o f total equity in nearly all countries, i.e. im portant barriers to international 

investm ent remain.

H ardouvelis et al. (2004) exam ine the im pact of globalization on the level o f the cost 

o f equity within the European Union. In order to measure the tim e-varying cost of 

equity capital, the authors use a conditional asset pricing model on the partially 

integrated m arkets, where the degree o f integration evolves over time. They conclude 

that the cost o f equity within certain EU sectors has fallen by between one half and 

three percentage points during the 1990s. Overall they find that country effects are 

declining and sector effects are growing. W hen the authors exam ine the cost of 

equity for the three non-single currency m em bers they find that there has been no 

corresponding decline in the cost o f equity capital.

Baele (2005) studies thirteen European equity m arkets and two regional m arkets over 

the period January 1980 through A ugust 2001. He uses a regim e-sw itching G A RCH  

m odel to m easure the m agnitude o f volatility spillovers over time from the EU and 

US m arkets to 13 local European equity markets. The author docum ents: (1) the rise 

in shock spillover intensities is greatest with respect to EU spillovers and that 

spillovers in general increase the m ost in the latter half o f the 1980s and the first half 

of the 1990s. This is consistent with the relative im portance of econom ic integration 

and stock m arket liberalization rather than m onetary integration and the introduction 

o f the single currency. (2). The US m arket appears to determ ine m ore o f local
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variance tiian the EU m arket, even in the late 1990s but the EU m arket im portance in 

the determ ination process is increasing relatively quickly. Finally, the author 

identifies three im portant explanatory factors for the probability o f sw itching from a 

low to a high sensitivity to com m on shocks: trade integration; price stability and 

equity m arket developm ent.

Kim et al. (2005) study the influence o f the EM U  on the dynam ic process o f stock 

m arket integration in Europe over the period January 1989 to M ay 2003 using a bi- 

variate daily exponential generalized autoregressive conditional heteroskedasticity 

(EG A RC H ) model fram ew ork with tim e-varying conditional correlations. The 

authors find that a clear regim e shift occurs in European stock m arket integration with 

the introduction o f the Euro, i.e., a clear increase in com ovem ents. Evidence is also 

gathered using a G ranger causality test consistent with the hypothesis that the EM U 

has been necessary for stock market integration. Finally the authors report that the 

reduction in exchange rate volatility has only been im portant for the sm aller m em ber 

states, follow ing from a variety o f econom ic structures.

H ardouvelis et al. (2006) exam ine whether EM U and the launch of the euro are 

responsible for the docum ented increased degree o f stock m arket integration. They 

aim to quantify the im portance o f EU-w ide risk relative to country specific risk using 

a conditional asset pricing model that allows a time varying degree o f integration. 

They study weekly D eutschem ark-denom inated stock m arket data from 1991 through 

1998. They also docum ent that as the probability of the single currency m aterializing 

increases it is apparent that this leads to increased levels o f stock m arket integration. 

A lthough the authors omit US risk from their analyses and focus prim arily on 

m onetary integration rather than financial integration the results are o f significant 

im portance.

2.4 Equity Market Integration in Asia 

2.4.1 Underlying Developments

Prior to an evaluation of the literature on de fa c to  Asian equity m arket integration, it 

is helpful to provide an overview of several significant features underlying Asian 

equity m arket developm ents. The Freem an and Bartels (2000) and the De Brouw er 

and C orbett (2004) articles inform  the discussion in this Section.
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Freem an and Bartels (2000) survey the perceptions and practices of m ajor portfolio 

investors that are currently active in five South East Asian equity markets. The article 

concludes that in excess of three quarters o f the fund m anagers surveyed 

recom m ended a need for greater disclosure and im proved regulatory regim es. The 

same fund m anagers suggest the im portance o f developing alliances betw een the 

equity m arket exchanges in the region. These alliances are heretofore virtually non

existent. This avenue may eventually provide the necessary critical m ass o f equity 

capital to attract the larger institutional investors. The article studies the concurrent 

capacity o f South East A sia’s equity m arkets to attract foreign portfolio capital. 

Portfolio equity investm ent com prises the predom inant proportion o f FDI in the 

region particularly since the Asian financial crisis in the late 1990s. The article 

em phasises that the region’s equity market share is one of the prim ary vehicles by 

which South East Asia can attract and digest the foreign capital inflow s necessary to 

finance the post-crisis corporate recovery program m e.

De Brouwer and Corbett (2004) provide an overview  of the state o f regional financial 

markets in East Asia. A m ongst other things the authors describe recent trends in 

capital flows, the tiered nature o f capital m arkets in the region, the level of 

com petition with respect to raising funds to further real econom ic growth and the state 

of financial m arket infrastructure in the region. It is reported that, taken together, the 

Asian stock m arkets com prise about ten percent o f global stock m arket indices in 

terms o f m arket capitalisation. Asian equity markets are relatively developed 

com pared to other financial m arkets in the region, but they are generally inferior to 

im portant global exchanges in respect to m arket capitalisation, the num ber o f stocks 

quoted, the extent o f foreign listings, participation in the exchange and trading hours. 

M oreover, the Asian m arkets show relative inefficiency com pared to the im portant 

global markets in respect to the exploitation of inform ation contained in lagged 

returns. Infrastructure, institutions and risk m anagem ent are described as weak on 

international standards, although follow ing increases in com petitive pressure they are 

im proving. Against these general trends, the authors indicate that the A ustralian, 

Hong Kong, Japanese and Singapore equity m arkets perform  reasonably well on 

international standards, but that equity m arkets in the region are tiered. On a lower 

tier are the Chinese, Indonesian and Philippine m arkets which are poor perform ers. 

To sum m arise, it is claim ed that the shortcom ings are im peding regional developm ent 

and real econom ic growth.
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2.4.2 Asian Equity Market Integration: A Summary

O verview  o f  the Literature

A fast grow ing body of literature docum ents the nascent process of regional equity 

m arket integration in South East Asia. The results are in m arked contrast to those 

found on European m arkets. From an asset pricing perspective, the literature appears 

to be m arkedly undeveloped. For exam ple, there is no published application o f the 

Chen and Knez (1995) estim ation of stochastic discount factors to the N orth and 

Southeast Asian stock markets. Regarding, applications of particular asset pricing 

m odel specifications, Bekaert Harvey and Ng (2005) adopt a two factor m odel that 

nests a world capital asset pricing (CAPM ) m odel, a CAPM  with the US and a 

regional CAPM , alongside local effects. They find that contagion may be responsible 

for rising correlations in Asian equity m arkets, especially during the Asian crisis. 

Rose (2004) adopts a general intertem poral asset-pricing m.odel to estim ate and 

com pare expected risk free rates across assets. He finds that the Japanese stock 

m arket is not well integrated. Chung and Liu (1994), Arshanapalli (1995) and 

M anning (2002) exam ine long-run relationships and provide evidence consistent with 

strong cointegrating forces am idst the Asian equity markets, especially since the 

1990s. These latter studies how ever are over-param etrised. R ichards (1995) 

dem onstrates how such over param etrisation dim inishes the thickness o f the tails of 

the em pirical distributions and thus transform s the true data generating process and 

induces spurious cointegrating vectors. A discussion o f this point is provided in 

Phylaktis (2005). At odds with this general criticism , are the results of A zm an-Saini 

(2002) who adopt the Akaike Inform ation Criterion test statistic in respect to the 

specification o f the VECM  and yet finds evidence consistent with m ultivariate 

cointegration since the 1990s. Phylaktis and Ravazzolo (2004) describes the 

difficulty by which equity m arket integration can be calibrated from a study of 

institutional arrangem ents, capital flow restrictions and other legal devices alone but 

rather they advocate that it is appropriate to consider the tim e series behaviour of 

these m arkets -  again, increased interdependencies are associated with increased 

integration. Phylaktis and Ravazzolo (2004) uses cointegration m ethods in association 

with exclusion tests to describe the lack o f long-run linkages am idst a set of six East 

Asian m arkets alongside US and Japanese m arkets. Yang and S iregar (2001) provide 

results which generally concur.
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Turning now to the literature on short-run interdependencies, Ng (2000) gathers 

evidence pertaining to volatility spillover effects, i.e., short-run interdependencies, 

and while m any o f the markets are sensitive to US and Japanese spillovers, the order 

o f m agnitude o f these spillovers pales in com parison to the sensitivity o f the European 

m arkets to a regional index and the US market. Kim (2003) com plem ents the Ng 

analyses and finds that the US m arket influence is m any fold that of the Japanese 

market. D ekker et al. (2001) concurs and also docum ents several direct short-run 

linkages between the reg ion’s equity markets. In et al. (2001) show an increase in 

these linkages during the crisis period.

Finally, De Brouw er and C orbett (2004) provide an overview of the state o f financial 

m arkets in the East Asia region. The authors em phasise the lag with respect to 

integration relative to the European m arkets and outline some lessons that m ight be 

learnt from the experiences o f these markets. As Freem an and Bartels (2000) discuss 

these lessons are especially im portant for the region as equity m arket share is one of 

the prim ary vehicles by which Southeast Asia can attract and digest the foreign capital 

inflows necessary to finance the post-crisis corporate recovery program me.

Overall, therefore, the results with respect to equity m arket long-run linkages are 

m ixed although on balance they reflect a low level of regional integration both 

internally and externally relative to the European markets.

A rticle-by-article

Bekaert, Harvey and Ng (2005) adopt a two factor model that nests a w orld capital 

asset pricing (CAPM ) model, a CAPM  with the US and a regional CAPM , alongside 

local effects to exam ine the role played by contagion to explicate changing 

correlations in Asia am ongst other geographical areas. They exam ine the

International Finance Corporation A sia index, from the W orld Bank, in the period

1980 through 1998. They find that contagion may be responsible for rising

correlations in Asian equity m arkets, especially during the Asian crisis. This

underscores the dissipative nature o f statistical interdependencies between the Asian 

equity markets.

Rose (2004) adopts a general intertem poral asset-pricing m odel to estim ate and 

com pare expected risk-free rates across assets. He finds that the Tokyo Stock
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Exchange is not well integrated, despite its high level of liquidity. The Tokyo Stock 

Exchange is recognised by De B rouw er and C orbett (2004) as one of the more 

developed Asian stock m arkets, and hence this result is indicative of the lack of 

integration between the reg ion’s stock m arkets m ore generally.

Chung and Liu (1994) exam ine com m on stochastic trends am ongst the Hong Kong, 

Japanese, Singapore, South Korean, Taiw anese, and US stock markets from  M ay 

1985 through January 1992. They assert the presence of four com m on unit roots. 

Short-run disequilibria are found to be quickly eradicated. The US and Taiw anese 

m arkets m ay not belong to a ‘com m on’ stochastic region containing the other 

m arkets. This study how ever follows K asa (1992) and suffers sim ilar short com ings 

with respect to lag length and consequent spurious cointegrating vectors. 

A rshanapalli et al. (1995) investigate interactions betw een the US and six Asian stock 

m arkets using daily data before and after O ctober 1987, specifically over the period 

from January 1986 to M ay 1992. A cointegrating structure since 1990 am idst the 

Asian m arkets alone indicates that a process o f capital m arket integration is 

underway. The error-correction analyses indicate that the local m arkets are less 

integrated with Japan than with the US market.

Kim (2003) studies US and Japanese equity m arket returns and volatility spillovers to 

four advanced Asia Pacific stock markets; A ustralia, Hong Kong, S ingapore and 

Japan, over the period January 1991 through M ay 1999. The estim ation o f an 

EGA RCH  model illustrates a significantly stronger US m arket influence, than a 

Japanese influence, on these markets.

Ng (2000) studies the size and pattern o f volatility spillovers am idst the sam e equity 

m arkets at a weekly frequency from as early as 1975 through to 1996. Specifically, 

the author exam ines the m agnitude and tim e-varying nature o f volatility spillovers 

from Japan and the US to the regional m arkets. C onsistent with the Phylaktis and 

Ravazzolo (2004) study only small spillover effects are docum ented and they are 

found to be related to a broad variety of liberalization events.

Dekker et al. (2001) find that a num ber o f the equity m arkets in the A sia-Pacific 

region show signs of strong linkages that point to the likelihood that they are 

inform ationally efficient. Their full data set consists of ten Asia Pacific region 

m arkets for the period January 1987 through M ay 1998. To obtain these results the
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authors use both an orthogonal and a general VAR approach to forecast error variance 

decom position and im pulse response analysis. The virtually pervasive influence of 

the US m arket is docum ented and the Japanese m arket is described as quite isolated. 

The innovation transm ission mechanism  is generally shown to sufficiently efficient 

not to system atically provide material opportunities to exploit lead-lag relationships.

In et al. (2001) study three Asian stock markets: Hong Kong, Korea and Thailand 

price indices over the period February 1997 through June 1998, i.e., during the Asian 

crisis. Linkages were shown to increase during the period and the Hong Kong m arket 

was identified as o f special im portance with respect to the determ ination of these 

linkages.

Yang and Siregar (2001) exam ine eight series o f stock m arket returns in selected 

A sia-Pacific economies in the pre- and post- financial reform period, specifically from 

1977 through 1998. Although increased stock m arket interdependencies are reported, 

no long-run relationship is found in the post-liberalisation period. The authors also 

report an apparent and m arked independence betw een the equity markets and the real 

econom ic fundam entals in the region. The study is incentivated by; inter alia, a rapid 

rise in the flow o f capital across countries in the Asia-Pacific region.

A zm an-Saini (2002) study weekly data on ASEAN-five equity markets: Indonesia, 

M alaysia, Philippines, Singapore and Thailand, spanning the period January 1988 

through August 1999. He uses Granger non-causality tests in conjunction with 

cointegration analyses to conclude that the series dem onstrate opportunities for 

beneficial international portfolio diversification as the Singapore m arket is shown to 

be independent of the other m arkets except for that of the Philippines. This study 

finds one cointegrating vector and selects lag length parsim oniously using a 

Likelihood Ratio test.

M anning (2002) dem onstrates signs o f convergence am idst nine Asian equity markets 

during the 1990s using the Haldane and Hall (1991) Kalman filter m ethodology in 

conjunction with the Johansen (1990) VAR. He studies weekly and m onthly data 

between January 1988 and February 1999 in both local currency and in US dollars. 

The authors finds a m inim um  of two com m on trends in the data and this is interpreted 

as indicating only partial convergence o f the indices. The Haldane and Hall (1991) 

approach ‘allows the detection o f potential shared stochastic trends in the data’ and
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thus also takes into account the data’s unit root properties o f the data. This latter 

technique suggests that the high degree o f convergence was detected prior to the 

Asian crisis in 1997 is in part deteriorated during and in the afterm ath o f the crisis. 

C riticism  expressed in Richards (1995) applies to this study alongside the study by 

K asa(1992).

Phylaktis and R avazzolo (2004) study six Pacific Basin equity m arket linkages with 

the US and Japanese markets over the period 1980 through 1999. They use 

m ultivariate cointegration tests in m oving average and autoregressive form  in a 

recursive fram ew ork alongside alongside exclusion tests to determ ine which markets 

participate in the cointegration space. The investigation of the developm ent o f equity 

m arket linkages over time is incentivated by the abolition o f foreign exchange 

controls, technological developm ents and the introduction of innovative financial 

products. O verall the relaxation o f restrictions is shown to have been ineffective in 

the 1980s and only m ildly effective in the 1990s. A lack o f linkages is reported 

am idst the full set o f markets. The bottom  line advocated by these authors is that the 

Pacific Basin equity m arkets, despite integrating forces, provide substantial 

opportunities both in the short- (sem i-open econom ies) and the long- (largely closed 

econom ies) run for risk averse investors to hedge part o f their risk exposures.

The following Section concludes regarding the relative degrees of integration across 

the South East Asian and the European markets. It synthesises the results from the 

various investigations and outlines likely reasons for the discrepancy in the extent of 

integration across these regions.

2.5 A Synopsis of Equity Market Integration in Europe and in Asia

The various approaches adopted in the literature pertaining to the m easurem ent of
13European and South East Asian equity m arket integration are outlined in Table 2.3 . 

To sum m arise, Panel A o f the Table 2.3 provides the results of seventeen significant 

contributions to the European equity m arket integration literature and twelve 

significant contributions to the Pacific Basin equity m arket integration literature. 

B rief descriptions o f the various contributions are found in Sections 2.3.2 and 2.4.2, 

respectively. The contributions are labeled in the light of their overall findings, i.e.,

B aele, L., A. Ferrando, P. Hordahl, E, K rylova and C. M onnet (2004a, 2004b) and De Brouwer G. 
and J. Corbett (2004) provide survey articles, also containing em pirical com ponents, pertaining to the 
level o f  integration am idst the range o f  financial markets in Europe and Asia, respectively.
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whether they indicate convergent, divergent or mixed equity m arket behaviour. 

Furtherm ore, Panel B o f the Table 2.3 describes the contributions in the light o f the 

type o f analysis conducted, i.e., results o f price-based analyses, quantity-based 

analyses and regulatory-based analyses are distinguished. The price-based studies 

consider prices and returns exclusively while the quantity-based studies focus on 

cross border equity holdings. R egulatory-based studies consider those legal 

innovations that aim, at least in part, to facilitate integration between international 

equity markets. Overall eleven of the fifteen European price-based analyses are 

described as indicating convergence between the European equity m arkets, while only 

three o f the ten Pacific Basin price-based analyses are described as indicating 

convergence am ongst Asian equity markets. M oreover, the European analyses 

suggest an increasing degree o f convergence am idst European equity m arkets in more 

recent periods. Sim ilarly, the quantity- and regulatory-based analyses provide a 

strong signal o f convergent activity am idst European equity m arkets while in the main 

m ixed results are provided by the same class o f analyses on the Asian equity m arkets.

Finally, further to my discussion of the determ inants of equity m arket integration in 

Section 2.2.2, two aspects o f the European integration process that have been 

successfully m anaged by the European countries are the elim ination of exchange rate 

risk and the corresponding coherence of m onetary policies across the countries in the 

region. M any authors indicate that this policy coherence across the region has 

probably hastened the degree o f European equity m arket i n t e g r a t i o n I n  order to 

escalate the process o f South East Asian equity m arket integration, this thesis suggests 

im provem ents in the level o f coordination o f the Asian exchange rate system . The 

traditional Asian exchange rate system, o f US dollar pegging, is prone to currency 

crises and is increasingly inappropriate with the rapidly rising degree of intra-regional 

trade integration experienced by the region in the last two decades of the twentieth 

century '^. I acknowledge that exchange rate m anagem ent p er  se is likely to have only 

a second order effect on the South East Asian equity m arkets, however, as a step in 

the process to Asian m onetary union, i.e., via the disciphning effect on the reg ion’s 

m acroeconom ic policies, I believe that this avenue m ay yield im portant im provem ents 

to the extent of international equity m arket integration in the Asia region. This 

conjecture follows from the convergent effect that is likely to be exerted by the 

changing m acroeconom ic policies on the pricing kernels in the various South East 

A sian equity markets.

See Kim et al. (2005) and the references within
See Section 5.4
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2.6 Summary and Conclusions

T he m easurem ent o f the level o f equity m arket integration in a set o f national equity 

m arkets is not straightforward. This C hapter com m enced by describing how the 

extant literature resolves the problem  o f m easuring international equity m arket 

integration. To sum m arise, rising conditional or unconditional measures o f statistical 

interdependence are generally interpreted as equivalent to rising levels o f equity 

m arket integration. A lthough such m easurem ents are neither necessary nor sufficient 

to infer ascending levels of integration they do tend to be consistent with this 

phenom enon. This may reflect the rising sensitivity o f equity m arket capitalization to 

com m on factors. At this point the determ inants o f European equity m arket integration 

were considered. These determ inants include business cycle synchronization, 

industrial output growth differentials, trade integration and m onetary policy 

coherence. Indeed, the preponderance o f the outlined set of determ inants is either 

directly, or indirectly, strengthened by the process to EM U. As such the im portant 

im pact o f the EM U, on these determ inants in the European context, was underscored. 

It is vital that the process of equity m arket integration is m easured and understood, 

because it has far-reaching im plications for the real economy. A criticism  o f the 

related literature, concerning its focus on short-run equilibria alone, was provided and 

it was concluded that there is a significant potential for real econom ic gains from 

equity m arket integration.

This C hapter then turned to the underlying European equity m arket developm ents 

coinciding with European equity m arket integration. Subsequently, a synopsis o f the 

literature concerning the calibration of European equity m arket integration was 

provided. That literature furnishes the researcher with several valuable results, but it 

neglects to consider the process of equity m arket integration in a dynam ic long-run 

equilibrium  fram ework. Such a fram ew ork is particularly appropriate. This thesis 

adopts this class of fram ework in the C hapter 4. The results indicate that 

notw ithstanding the rising interdependencies between the European equity m arkets, 

and the US equity m arket, until the m id-1990s, the long-run relationships governing 

the m arkets began to strengthen only since 1997. This is indicative o f the relative 

im portance o f the inception of the EM U and the European Central Bank, in the late 

1990s, on the evolution of European equity m arket integration.

R ecent developm ents am ongst the Asian equity m arkets were outlined and a sum m ary

of the received literature on Asian equity m arket integration was sketched. Overall,
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the received Hterature suggests that the European equity m arkets are relatively 

integrated com pared with their Asian counterparts. A num ber of recent contributions 

imply that a key explanatory variable for this result is the process to EM U and the 

absence o f this class of process am ongst the Asian economies. This motivated the 

exam ination o f exchange rate regim es in the next Chapter and the em pirical analyses 

in Chapters 5 and 6, with a view to eventually introducing a relatively integrated and 

sustainable exchange rate regim e in Asia.
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Table 2.3
Equity Market Integration in Europe and the Pacific Basin.

P a n e l A. K ey L itera ture  C ontribu tions. 

E urope

Q u a n tity -b a sed  m easures

D et al. Conv (10; 1991-2000); L: Conv (11; 1983- 
2001); B etal.: Conv (12; 1973-2003).

R eg u la to ry -b a sed  m easures

EU 2"'’Banking Directive (1989); E M S (1979); 
EMU: M aastricht Treaty (1992); Capital Adequacy 
and Investment Services Directives (1993); Financial 
Services Action Plan (1999), Stability and Growth 
Pact (1997).

Pacific  B asin

Chung and Liu (1994), Arshanapalli et al. 
(1995), Bracker e/ al. (1999), Masih and 
Masih (1999), Yang and Vandenberg
(2000), In et al. (2001), Dekker et al.
(2001), Yang and Siregar (2001), Azman- 
Saini et al. (2002), M anning (2002), Kim 
(2003), Phylaktis and Ravazzalo (2004),

CL: Conv (4; 1985-92); A et al. Mixed (5; 
1988-99); B et al.: Mixed (4; 1972-93); 
MM: Mixed (5; 1992-97); K et al.: Mixed 
(4; 1991-99); In el al.: Conv (3; 1997-98); 
D e /a /.: Conv (10; 1987-98); A  etal.: 
M ixed (6; 1986-92); M: Mixed (9; 1988- 
99); PR: Mixed (8; 1980-98).

YV Mixed (7; 1972-97); YS Mixed (7; 
1973-98).

YV Mixed (7; 1972-97); YS Mixed (7; 
1973-98).

Taylor and Tonks (1989), Corhay, Rad and Urbain 
(1993), Chan, Gup and Pan (1997), Pynnonen and Knif 
(1998), K nif and Pynnonen (1999), Dickinson (2000), 
Rangvid (2001), Sentana (2002), Fratzscher (2002), 
Danthine et al. (2003), Lane (2003), Yang et al. (2004), 
Baele et al. (2004a, 2004b), Baele (2005), Hardouvelius 
(2004, 2006), Kim, Moshirian and Wu (2005).

P a n e l B. Sum m ary’ o f  Results.

P rice -b a sed  m easures

TT: M ixed (3; 1973-86); CRU: Mixed (5; 1975-91);
KP: Mixed (3; 1993-96); CGP: Mixed (18; 1961-1992); 
PK: Mixed (2; 1920-94); D: Conv (3; 1980-95); R: 
Conv (3; 1960-99); S: Conv (10; 1977-97); F: Conv 

.(16; 1986-2000); Y era/.: Conv (10; 1996-2001); B: 
’co n v (1 3 ; 1980-2001); B er a/.: Conv (12; 1973-99);
H: Conv (6, 1991-98; 11, 1991-98); Mixed (8; 1961 
-92); KMW: Conv (15; 1989-2003).

N otes. The Table presents an overview  o f  the literatures on equity market integration and com ovem ents  
am ongst the European and Pacific Basin markets. Panel A presents a list o f  key contributions to both 
literatures in chronological order. Panel B sum m arises the results. Those accredited with the results are 
identified by acronym s consisting o f  the initial letters o f  the fam ily nam es o f  the authors concerned. In 
order to attain brevity the contributions are summarised as indicating: ‘Conv' or ‘M ixed ’ equity market 
behaviour. The labels correspond to convergent and m ixed equity market behaviour with respect to 
integration. N o author reports stable behaviour over tim e. Price-based measures refer to 
interdependencies in the logarithm ic levels and/or logarithm ic first differences o f  the equity indices. 
Quantity based measures correspond to cross border equity market holdings or listings. In brackets 
beside the degree o f  integration find the number o f  markets alongside the span o f  data studied.
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Chapter 3 Dynamics of Equity Market Integration in Europe: 
Evidence of Changes with Events and over Time

3.1 Introduction

The econom ic, m onetary and political unification o f Europe is clearly a m ajor historic 

process o f much interest. Prior to the current attem pts at European unification, which 

began with the Treaty o f Rom e (1957) and proceeded with increasing efforts 

throughout the 1960s and 1970s, there had been centuries of intrigue, discord, and 

warfare am ongst the European powers including two world wars and decades o f cold 

war betw een socialist and capitalist states. Thus, the union of European states has a 

great deal o f history to overcom e and this unification has understandably been a slow 

and a deliberate process. Recent efforts foundered on the econom ic uncertainty o f the 

early 1980’s. In 1979 came the Exchange Rate M echanism  (ERM ) o f the European 

M onetary System (EM S) and in 1987 the Single European Act was adopted. This 

provided a legal basis for the four freedom s of m ovem ent in the EEC (European 

Econom ic Com m unity) -  capital, goods, people and services. Today, unification is 

occurring against a backdrop o f increasingly integrated global m arkets. Technology 

is making globalization m ore feasible and globalization is enhancing the returns to 

new technology. These m utually reinforcing trends of technology and globahzation 

render national econom ies ever m ore open while raising global growth rates (see 

A ggarw al (1999)). In this environm ent, European countries face significant pressures 

to integrate their econom ies even if only to com pete with the large North A m erican 

and Japanese econom ies. It is widely recognised that financial m arkets are also 

undergoing a prolonged, if discontinuous, process o f integration. W hile the literature 

provides evidence in favour o f substantial m onetary integration in Europe, and some 

equity m arket integration, the extent and dynam ics of the latter is less clear'^. This 

Chapter investigates the process o f European equity m arket integration. It is 

concerned with two main issues: firstly  the evolution and extent of European equity 

m arket integration and secondly  the extent to which European equity m arket 

integration has reflected the legislative and political initiatives tow ards EM U 

(European M onetary Union).

See, for example, Baele et al. (2004a, 2004b).
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C oncerning international equity m arket integration the received literature provides 

three overall conclusions. Firstly, it reflects the potential for real net econom ic 

benefits via the process o f equity m arket integration, given prudent m acroeconom ic 

m anagem ent and the availability o f high quality factors o f production (see Bekaert 

and Harvey (1997, 2003), Levine and Zervos (1998), Henry (2000a, 2000b) and 

Bekaert et al. (2005)). This strand of the literature serves to m otivate the exam ination 

of international equity m arket integration. Secondly, the extant literature draws 

attention to a set o f factors which determ ine the evolution of international equity 

m arket integration (see Bracker (1999), B racker et al. (1999), Bodart and Reding 

(1999) and Pretorius (2002)). These factors include low or convergent inflation and 

interest rates as well as rising international trade and declining production growth 

differentials. The process to EM U strengthens these factors hence m otivating the 

underlying calendar o f events, relating to that process, em ployed in this Chapter. 

Thirdly, several m easures o f com ovem ent, betw een the equity markets, are adopted to 

gauge the level o f  tim e-varying equity m arket integration (see Erb, Harvey and 

V iskanta (1994), Longin and Solnik (1995), Rangvid (2001), Forbes and Rigobon

(2002), H ardouvelis et al. (2002), Sentana (2002), Capiello, Bekaert and Harvey

(2003), Capiello, Engle and Sheppard (2003), Baele (2005), Kearney and Poti (2006), 

Kim et al. (2005)). This m otivates the m easurem ent of European equity m arket
17integration in this Chapter, from com plem entary perspectives . Taken together, these 

contributions indicate the real m acroeconom ic benefits of international equity m arket 

integration, the im portance of EM U as a determ inant of that process, and provide a 

justification for the m easurem ent o f com ovem ents as an insightful approxim ation for 

the changing level o f equity market integration over time.

The preponderance o f the previously cited articles, with respect to the m easurem ent of 

equity m arket integration, focus prim arily on the European equity m arkets. A specific 

weakness of several o f these studies is that a focus on com parative statics or, at best, 

d issipative short-run interdependencies, m ay m iss the im portant elem ent of time 

variation in equity risk premia. The published works by Cam pbell (1987), Harvey

Sp ecifica lly , this Chapter exam ines evo lv ing  interdependencies am ongst continental European and 
important world equity markets. W hile rising interdependencies are neither necessary nor sufficient to 
infer rising integration they do tend to coincide with this phenom enon. It is also noteworthy, that 
enhanced market effic ien cy  might induce rising stock market interdependence due to a rising 
sensitivity to com m on sources o f  risk. Naturally, this does not necessarily im ply that traders in one 
market can necessarily trade in the other market, and vice-versa. Therefore, the empirical techniques 
em ployed in this chapter may also confound rising equity market integration with rising market 
effic iency.
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(1989), Harvey (1991) and Bekaert and Harvey (1995) all show that the risk prem ia of 

equities are indeed time-varying. Thus, any attem pt to model the integration of 

m arkets without taking account o f this time variation, including a reference to a long- 

run perspective, m ay yield confusing and partial results. In the same vein, another 

weakness o f the research in the literature on international equity m arket integration is 

that, in respect to interdependencies, it focuses largely on short-term  conditional and 

unconditional correlations. Investors tend to have relatively longer investm ent tim e 

horizons (which may change, but relatively slowly, over time), and hence the 

im portance of short-term  correlations from the perspective of an investor seeking 

diversification is not well established. As the prior literature fails to take account o f 

dynam ic long-run interdependencies am ongst European equity markets and the US 

equity m arket, this C hapter aims to fill this gap.

Using three com plem entary techniques, which account for the aforem entioned salient 

weaknesses o f the m ethodologies used in the literature to date, this C hapter 

docum ents im portant new findings with respect to European equity market integration 

over the 1988 through 2002 period. The three techniques adopted to measure changes 

in integration over tim e include a dynam ic robust eigenvalue analyses, i.e., 

m ultilateral robust correlations, the Haldane and Hall (1991) Kalm an-filter-based 

approach and the Hansen and Johansen (1999) recursive cointegration procedure. 

These techniques generate tim e varying-statistics which are plotted against the dates 

of selected key events in the form ation o f the EM U. Interestingly, the evidence seems 

to indicate that despite several years o f political dem onstrations o f the willingness of 

European leaders to com plete the EU project, it was not until the endorsem ent o f the 

T reaty o f Am sterdam  and the establishm ent of the ECB that the markets deemed that 

European integration would in fact occur.

Finally, my estim ation o f long-run and short-run time varying interdependencies 

am ongst the equity m arkets studied also helps to resolve a significant discrepancy 

between the findings reported in tw o recent contributions: nam ely those o f Baele 

(2005) and Kim et al. (2005). In particular, Baele (2005) shows that the shock 

spillover intensities increased, significantly in the late 1980s and the early 1990s, 

while K im ’s investigation points to a clear increase in equity m arket com ovem ents in 

the tw o-year period prior to the introduction o f the euro, in January 1999. Using a 

G ranger causality test Kim et al. (2005) find that the causal process ran from  EM U to
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European stock m arket integration. Baele (2005) em ploys a regim e-sw itching model 

and accounts for asym m etries while Kim et al. (2005) use a thick tailed likelihood 

function to investigate Europe’s equity m arkets’ conditional correlations. These 

Chapters share a focus on short-run interdependencies while they point to different 

periods o f intense activity with respect to integration. It is precisely this inconsistency 

that constitutes the main m otivation for this Chapter. This tim ing inconsistency is of 

im portance as if  the intensity o f European equity m arket integration relatively 

heightened in the late 1980s and the early 1990s then this coincides with the influence 

o f underlying legal innovations, e.g., the Single European Act, w hile if the late 1990s 

experienced this relative heightening of activity then it m aybe the culm ination of the 

process to EM U that exerts the greater influence on the process o f European equity 

m arket integration.

The C hapter is structured as follows. I begin, in Section 3.2, by introducing the 

sam ple data studied. At this point the C hapter turns to Section 3.3 and describes the 

m ethodologies adopted to study the dynam ic process that is European equity m arket 

integration. Section 3.4 presents the results generated by the aforem entioned 

statistical m ethodologies. Section 3.5 provides a concise sum m ary o f the em pirical 

findings, highlights im plications for the literature and draws together the main 

conclusions. The final Section sum m arises the C hapter and concludes.

3.2 Data

Daily data for the largest stock m arkets of the EU (European Union), nam ely those of

France, G erm any, Italy, the N etherlands, Spain, Sweden and the UK are analyzed.
18All data are integrated of order one, / ( I ) ,  in levels . I estim ate system s that include 

the EU FTSE country level indices only and those that also include a US FTSE 

country level i n d e x T h e  first system shows the extent o f intra-EU integration, 

while the second shows the extent of EU m arket integration with the world m arket 

effects. Specifically, the various sub-system s consist of: f ir s t  the European equity

For reasons o f  brevity the results have not been included in the body o f  the text.
FTSE All-W orld indices are used here. One o f  the criticism s that can be levied at many o f  the prior 

studies cited above is that they rely on indices that have potentially different construction and inclusion  
patterns. The indices adopted here are designed to be consistent across countries and thus they allow  
for com parative studies.
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20m arkets expressed in euro , second  the same system expressed in US dollar; and 

third  and fo u rth  both system s augm ented to include the US equity market 

denom inated in the aforem entioned currencies. I use two num eraire currencies, the 

euro and the US dollar, in order to capture the perspectives o f both the ‘dom estic’ and 

the ‘in ternational’ investors^'. The dataset covers the period o f the process to EMU 

and com m ences on 31 D ecem ber 1987 and ends on 30 Septem ber 2002, providing 

3847 data points in total.

3.3 An Econometric Estimation of Integration over Time

The com plex com bination o f m arket forces and specifically designed protective 

m easures as well as more com m on place differences in regulatory fram eworks make it 

an extraordinarily difficult task to calibrate the extent to which markets are de facto  

integrated, and quite im possible to directly m easure this property as it varies over 

time. Therefore, researchers in this area adopt indirect routes that either inspects the 

direction, m agnitude and nature o f interdependencies amidst the equity m arket indices 

or the extent to which m arket participants pursue dynam ic strategies o f international 

diversification to calibrate the tim e varying nature of international equity market 

integration. The form er approach suffers the weakness, as noted in Forbes and Chinn 

(2004) that econom ic and industrial structures in countries differ and therefore cash 

flow and discount rate determ inants will not necessarily converge even in the context 

o f an absence of regulatory im pedim ents. Against this, it is well established that, 

correlations tend to rise during a phase o f equity m arket integration*'*'. In the light of 

these findings, I conclude that increasing correlations are consistent with, although 

naturally not sufficient to infer, an ongoing process o f integration. In this vein, this 

Chapter follows the extant literature when referring to increased integration while in

The euro, prior to 1 January 1999, is a synthetic currency, constructed by Datastream, to m im ic the 
behaviour o f  the euro, if  it had existed during this period.

W hile Kim et al. (2005) use local currency returns ‘to exp lic itly  investigate the impact o f  changes in 
exchange rate risk induced by the introduction o f  the euro', B aele (2005) and H ardouvelis (2006) adopt 
a German mark numeraire which allow s for rising correlations o f  equity returns due to rising 
correlations o f  local currency returns relative to the German mark. In this Chapter, 1 choose to fo llow  
the latter approach and I also consider the perspective o f  an investor who is concerned by the US dollar 
value o f  European equity market returns.

G losten et al. (1993) indicate, inter al ia, that the correlation o f  returns is more pronounced during 
recessions than expansions. This may fo llow  from the coincidence o f  leverage and volatility effects in 
the former instance. A s a result, stock market correlations m ay rise due to a recession rather than due 
to stock market integration p e r  se. That said, Cappiello, Engle and Sheppard (2003), Erb, Harvey and 
Viskanta (1996) and Longin and Solnik (1995) characterise the period, after the removal o f  barriers to 
capital flow s, as exhibiting increasing international equity market correlations. Therefore, rising 
correlations are consistent with if  neither necessary nor sufficient to infer rising integration.
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fact it is referring to increasing com ovem ents betw een tiie equity m arket indices or 

equity m arket index returns. Tiie following sub-sections provide an overview o f the 

econom etric m ethodologies adopted to exam ine these dynam ic com ovem ents.

Regim e sw itching m odels are not adopted in this chapter as the orthogonality 

conditions required for unbiased estim ates m ay be difficult to ascertain. M oreover, 

the possibility of regim e changes is addressed, to som e extent, by the m oving-w indow 

type estim ation m ethodologies used to estim ate the econom etric specifications 

presented in this Section. That said, I accept that if one successfully adopts a regim e- 

switching m odel then the possible increm ental insight is significant. For exam ple, it 

would facilitate the quantification o f the m agnitude and tim e-varying nature o f return 

or volatility spillovers, while facilitating hypotheses testing concerning the statistical 

significance o f the regim e switching. In future work, I shall consider adopting this 

approach.

3.3.1 Dynamic Eigenvalue Analysis

Com plem entary to cointegration analysis which considers com ovem ents in the levels 

o f the equity market indices; an eigenvalue analysis inquires after com ovem ents in 

their returns. Hence, a dynam ic eigenvalue analysis serves to com plem ent the 

cointegration analyses by capturing interdependencies o f a relatively short-term  

nature. The eigenvalue approach extracts the most im portant uncorrelated sources of 

inform ation from a m ultivariate system. In this spirit, com ponents extracted are 

constructed such that the explanatory pow er o f the increm ental com ponent is 

m axim ized given the restriction o f orthogonality. This is equivalent to an inquiry into 

the eigenvalues and vectors of the data matrix. In this context, the eigenvalues may 

be understood as the unconditional variances o f the projections of points on each of 

the com ponents. The eigenvectors are the direction cosines showing how far the 

original variable space is to be rotated. In order to find the eigenstructure o f the 

standardised data m atrix X  ( X ~  (0, 1)), o f equity m arket returns, I perform  a 

singular value decom position

X ^ P A U '  (3.1)
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The P  variable contains the m atrix o f eigenvectors o f X X  ' and U contains the matrix 

o f eigenvectors o f X  ' X  . The A matrix contains the square roots of the eigenvalues 

o f X X  ' or equivalently o f X '  X  . The eigenvalues are ranked according to size. The 

larger, e.g., the first eigenvalue estim ate, the higher the estim ate o f multilateral 

correlation in the system. An inspection o f the evolution of this estim ate therefore 

provides an outline o f the evolution o f the level o f m ultilateral linear 

interdependencies in the system.

A dynam ic eigenvalue analysis is adopted to m easure m ultivariate correlations, rather 

than a variance decom position from a VAR based approach, as where the eigenvalues 

reflect a level o f m ultilateral correlation, a variance decom position estim ates the time 

for a relationship to unfold as well as the sign and m agnitude o f that relationship, 

between individual elem ents of the VAR system. W hile a variance decom position 

provides interesting and pertinent results, it does not dove-tail with an aim o f the 

chapter to capture the level of m ultilateral correlations within the system as a whole, 

rather only providing an estim ate o f m ultilateral correlation between individual 

elem ents in the system.

3.3.2 The Haldane and Hall Kalman Filter Procedure

The Haldane and Hall (1991) m ethodology estim ates a sim ple equation o f the 

follow ing specification via Kalm an filter estim ation.

W ith respect to specification (3.2) the m arket in price levels, E, subscripted B is the 

pre-im posed internal base m arket, the market, E , subscripted X is the pre-im posed 

external m arket and the pre-im posed local m arket, E , is subscripted j.  The question 

broached by m eans o f specification (3.2) is: does the variation in the European 

equity m arket relative to some external m arket X (the daily percentage relative 

perform ance) system atically capture variation between the j"’ European equity market 

and som e internal m arket o f reference B (the daily percentage relative perform ance), 

when other determ inants are partialled out. Equivalently, the question posed is ‘do
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the risk factors o f the external or the internal equity m arket index exert the greater 

influence on the local equity m arket index?’. If the beta coefficient point estim ate is 

zero then none o f the variation relative to the internal base m arket is explained by 

variation relative to the external market. This outcom e is consistent with de fa c to  

convergence internally. The tem poral path of the beta coefficient tending to zero is 

also consistent with a process o f convergence to the internal reference market. 

S ignificant and non-zero values of beta indicate divergence from the internal 

reference m arket. If the beta coefficient is significant and negative then there is a 

system atic relation established such that on average over (under) reaction to the 

external m arket is associated with under (over) reaction relative to the internal market. 

C aveats regarding this approach include its inability to establish the direction or a de 

fa c to  causality between the regressand and a set o f regressors. It is also w orthwhile 

noting that if  the local market and the external m arkets are perfectly collinear the beta 

coefficient is necessarily zero, im plying convergence while in fact divergence is the 

de fa c to  case‘ .̂ Hence, once the m odeller is alert to these caveats, this m ethodology 

is useful to calibrate ongoing processes such as the process o f European equity m arket 

integration.

The specification (3.2) is a tim e-varying param eter regression-type model, i.e., the 

coefficients a  and P  follow a random  process over time, t. In this way, the use of a 

stochastic param eter model enables the m odeller to circum vent m any o f the statistical 

problem s which otherw ise em erge if a least squares procedure is used to estim ate the 

param eters. For exam ple, the intercept, a , is a stochastic param eter such that 

system atic influences on the regressand are partialled out except for those em anating 

from the regressors {i.e. the influence of potentially om itted variables is partialled 

out). In effect, the cost o f a detachm ent from an explicit econom ic m odel o f the 

determ inants of the regressand provides an offsetting benefit in circum venting the 

om itted variable dilemma. M oreover, the specification also allows for a gradual 

adjustm ent path o f the tem poral correlation coefficient between the variables. It 

perm its an entirely endogeneous estim ation o f the tim ing of any potential equity 

m arket regim e shifts, as reflected in the tem poral path of the estim ated coefficients. 

In brief, it provides inform ation with respect to both the degree and tim ing of 

structural change between the regressand and the regressor.

This conclusion assum es that the internal and external markets are not perfectly collinear.
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The Kalman filter methodology estimates the specification (3.2) over an initial period, 

to initialize the coefficients and related information. Thereafter, the estimation is 

updated with the addition of each daily data point. Let 

y, = or, + + £■,, var(£,) = 7, be the measurement equation of interest and if I set

as the coefficient of interest at time t, then the transition equation is given 

b y + K,,var(v,) = M ,. The disturbances, £, andv ,, are assumed to be 

independent while the variances of these disturbances, rĵ  and M ,, are assumed to be 

known. Given the estimate of from information up to that period ( )  with 

the associated covariance matrix , the updated estimate is given by equations 

(3.3), (3.4) and (3.5).

S ,  + M ,

L, = s , -  s , x ; ( x  , s , x;  + j],y' X ,s,

(3.3)

(3.4)

3.3.3 Time-Varying Cointegration Analysis

This methodology is used to explore the evolution of the quantity of common 

stochastic trends in the various systems of EU and US equity markets considered. 

Initially, all series are shown to have a unit root {i.e. a stochastic trend). 

Subsequently, it is investigated whether any of the stochastic trends are common 

across the indices. To commence, I take a vector y, that contains a set of variables, 

i.e., a set of equity market index price levels. I invoke the Granger representation 

theorem. The theorem states firs t  that if all the variables are integrated o f order one, 

7(1), (i.e., they each contain a unit root) and second  if there exists a cointegrating

E E
Interpret and as — —  and — — , resp ectiv e ly .

Eb.,
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relationship {i.e., the long-run information matrix, tt , has a reduced rank) between the 

variables, then the VAR(p) process may be written in the error correction format as

Ay, = ;ry,_, + £  + u,+ e,  (3.6)
f=l

The symbol u, is a vector of constants. The errors, e , , are assumed to be independent 

and Gaussian with mean zero. The order of the model is determined parsimoniously, 

by multivariate Akaike and Bayesian Information Criteria, following Richards 

(1995)^^. Furthermore, in the light of Granger’s representation theorem, the 

information matrix can be decomposed into the loading coefficients, a , and the 

linearly independent cointegration relations, /3'. The symbols a  and represent {p 

X r) matrices and the matrix, ;r , has rank equal to r; and it can be written as
k k

;r = -(1 -  ^  A,) ; and the matrix ^  .
1=1 j= i+ i

In order to observe the evolution of the number of stochastic trends, this article adopts 

the recursive cointegration approach of Hansen and Johansen (1999), Rangvid (2001) 

and Rangvid and Sorensen (2002), which has been successfully used in the analysis of 

integration and interdependencies by Yang et al. (2004), Phylaktis and Ravazzolo 

(2005a, b), Yang (2005) and Kim et al. (2006).

The starting point adopted is the relationship between the number of cointegration 

vectors and the number of common trends in a multivariate system. Specifically, the 

number of common trends is calculated via an estimation of the rank of the 

information matrix and subtracting this estimate from the number of non-stationary 

integrated series in the system. Therefore, the number of common stochastic trends is 

easily deducible from the number of cointegration relations asserted and the 

dimension of the multivariate process investigated. A set of time-series that are in the

25
Richards (1 9 9 5 ) points to the inappropriate use a long lag structure to capture mean reversion and 

induce error terms consistent with the Gaussian assum ption under which the Johansen m ethodology is 
derived. Particularly, the removal o f  non-norm alities, is inappropriate i f  stock price changes are 
fundam entally fat-tailed or otherwise non-normal. M oreover, if  the long lag structure im plies a small 
sam ple problem  it is likely that the null hypothesis o f  no cointegration is rejected too frequently, i . e . ,  a 
size problem . Small sam ples may arise due to long lag structures, in conjunction with low  periodicity  
data, over a time period o f  insufficient length. It is in the light o f  this d iscussion that this Chapter 
parsim oniously estim ates the vector error correction m odel and studies large sam ples o f  data.
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process o f converging will show increasing num bers o f cointegrating vectors or 

equivalently a declining num ber o f com m on stochastic trends.

To im plem ent this m ethodology, analysis is perform ed on the param eters o f the long- 

run inform ation matrix, using a sequential extension of the sample. The aim is to 

assert the num ber o f cointegrating vectors and therefore the num ber o f stochastic 

trends. In particular, graphical procedures are adopted based on recursively calculated 

eigenvalues, to evaluate the constancy o f the param eters over time.

In order to accom plish this analysis, I adopt the traditional L ikelihood-based 

cointegration approach which generates two statistics o f prim ary interest concerning 

the rank o f the long-run inform ation matrix, 7t (Johansen and Juselius (1990)). The 

first is the statistic and the second is the statistic^^. The statistic is (in 

the context o f this Chapter) a test o f the general question o f w hether there exist one or 

m ore cointegrating vectors. The associated null hypothesis is that there are no 

cointegrating vectors. The A ^^^  statistic allows testing o f the precise num ber of 

cointegrating vectors. In a recursive study these test statistics can be plotted over tim e 

to exam ine the time varying nature o f stock m arket integration^ .

The use o f test statistics, with respect to the eigenvalues, to detect possible 

instabilities requires no prior know ledge of structural breaks or tim e dependencies. 

Indeed, an im portant property o f this m ethodology is that I do not have to im pose a  

p r io r i  restrictions on the tim ing o f structural breaks. In this Chapter, I adopt this 

approach to help identify the evolution o f the linkages between these capital markets.

If there is a static num ber o f cointegrating vectors then recursive estim ation will 

sim ply lead to an upward trend in the A , race statistic (i.e., less im precision). 

Therefore, as the sam ple period is extended, if the num ber o f cointegration vectors 

increases, this provides evidence consistent with the hypothesis that the series are 

increasingly inter-linked, that they are increasingly driven by the same com m on

(>') = -  T L  l n ( l - A ,  ) and A^^^{r)  = - T  \n{\ -  Xr*x) where i ,  is the estimated
/ =  r  + 1

value of the i* characteristic root and is obtained from the estimated pi matrix provided by the familiar 
vector error correction model, specified in equation 3.6.

Further details regarding the dynamic cointegration approach can be found in Barari and Sengupta 
(2002). There-in the process is described whereby the investigator can plot over time the values of 
selected test statistics from the traditional cointegration approach.
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stochastic trends, this will imply that the markets are increasingly driven by the same 

common shocks with a permanent effect. This is tantamount to the strengthening of 

the long-run relationship governing the evolution of the process.

Intuitively, this makes sense. Consider a set of p  series which have n cointegrating 

vectors, n<p. This implies that there are n linear combinations of the p  vectors that 

are stationary. If I later find that I have k vectors, n<k<p, there are additional 

combinations that can be used in the representation of the p  data. The phenomenon of 

declining numbers of common trends may be interpreted as tantamount to increasing 

levels of arbitrage activity that interlinks the stock markets in the long-term.

3.4 Results

In the light of the importance of stock market integration, it is worthwhile examining 

how alleged salient events and policies appear to influence, or at least coincide with 

changes in the level of equity market integration amongst the continental European 

and the important world equity markets.

Several important determinants of equity market integration are discussed in Section 

2.2.2, including business cycle synchronisation, industrial output growth differentials, 

bilateral trade, monetary policy convergence, trade weighted exchange rate volatility 

and regulatory harmonisation. I acknowledge that these factors and related capital 

market developments alongside the Russian and Asian crises, probably had an impact 

on interdependencies amongst European stock markets. Nevertheless, as argued in 

Section 2.2.2, the majority of the determinants supported in the literature are 

strengthened by the process to EMU. Hence, in this Chapter, I have mapped the 

estimated dynamic interdependencies against that process. I am not ruling out other 

factors, but rather I am making the case that the process to EMU is a particularly 

interesting theoretical (at least) determinant of European equity market integration. In 

brief, there are no controls for technological advances, improved information 

transmission and other market infrastructure improvements -  I leave these latter lines 

of research for future work.

To commence, therefore, the selected underlying key events in the process to EMU 

are presented in Table 3.1. For additional details regarding these events see one of the
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m any books on European integration, e.g., G illingham  (2003). This Section proceeds 

to provide, com pare and contrast the em pirical results generated by the three 

aforem entioned methodologies.

3.4.1 Dynamic Eigenvalue Results

The evolution o f the explanatory pow er o f the first eigenvalue over a 12-month (250

observations) m oving window beginning on the 1st o f January 1988 and ending on

the 30th Septem ber 2002 for the full set o f various systems o f European equity m arket

indices is estim ated and plotted. The analysis is tim e-varying in that the window

m oves -  by dropping the 80 initial observations and including the 80 incremental

observations -  for each estim ate o f the first eigenvalue. 80 observations correspond

to approxim ately four months o f data. In each estim ation window, to correct for the
28potential presence o f tim e varying volatility , I initially filter the data using a 

GARCH  (1, 1) model. The series are then standardized ~ (0, 1) prior to the 

eigenvalue analysis. In this sense the eigenvalue estim ates are robust to 

heteroscedasticity. The results o f this process are presented as a time series plot o f the 

percentage variation, explained by the first eigenvalue, for each 12-month window. 

Shown in Table 3.2 and Figure 3.1 are the results o f the robust eigenvalue analyses.

See Forbes and Rigobon (2002) concerning the bias induced by heteroscedasticity on correlation 
estimates.
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Table 3.1: Key Political and Economic Events of the EMU Process

Date

20-9-88

12-4-89
27-4-89

9-11-89
9-12-89

29-5-90

19-6-90

3-10-90
15-12-90
10-12-91

21-12-91 
2-6-92 
18-6-92
20-6-92 
12-12-92

1-1-93

18-5-93
2-8-93
29-10-93
1-11-93

1-1-94

12-6-94 
16-10-94
13-11-94 
28-11-94 
26-3-95 
31-5-95 
16-12-95

14-12-96
2-10-97
25-3-98

3-5-98
26-5-98 
1-6-98
1-1-99 
22-9-00 
28-9-00
2 - 1-01 
1- 1-02

Event

M argaret Thatcher, Prime M inister o f the UK, delivers a heavily 
skeptical speech on the future development o f the union (Bruges Speech) 
Delors Report lays out the future roadmap for EMU 
M adrid Declaration  adopts the Delors Report and commits the EEC 
(sic) to EMU 
Fall o f  Berlin Wall
Strasbourg Declaration  declares that the EEC will move towards EMU. 
Start o f Phase I o f EMU
European Bank for Reconstruction and Development (EBRD) 
established
Schengen I  agreement signed, providing for a common travel area in 
Europe
German Re-unification
Rome Declaration  launches intergovernmental conference on EMU 
Treaty o f  M aastricht agreed, transforming the EEC into the European 
Union
Soviet Union collapses 
Danish referendum rejects M aastricht treaty 
Irish referendum accepts M aastricht treaty 
French referendum accepts M aastricht treaty
Edinburgh Declaration  amends Maastricht treaty to assuage Danish and 
endorses moves to EMU
Single European M arket (part o f M aastricht treaty) in force. This 
represents the culmination of the original aims o f the European 
Economic Com munity -  the Common Market.
Second Danish referendum  accepts M aastricht treaty
ERM bands widened from 2.25% to 15% each direction
Brussels Declaration  on the start of Phase II of EMU
European Union created  with ratification o f all elements of M aastricht
treaty
European M onetary Institute (EMI) -  forerunner o f European Central
Bank is established, launching Phase II o f EMU
Austria votes to jo in  EU, including EMU
Finland votes to jo in  EU, including EMU
Sweden votes to jo in  EU, including EMU
Norway votes to not jo in  EU
Schengen II extends common travel area
Green Chapter on practicalities o f monetary union (note transfer etc) 
M adrid Declaration II  adopts Jan 1 1999 for launch of Euro and start of 
Phase III o f EM U
Dublin Declaration  outlines the legal mechanisms for Phase III of EM U 
Treaty o f  Amsterdam  ratifies into law the Dublin Declaration 
Phase III m embership notified: 11 members that may adopt the Euro and 
move to Phase III named
Determination M echanism  for irrevocable conversion rates outlined 
European Central Bank (ECB) Board agreed  
ECB established  
Euro Launched
ECB intervention to support Euro 
Danish Referendum rejects joining Euro 
Greece becomes I2:hEuro zone member
Euro replaces national currencies. Phase III ends. EM U Complete
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Overall, I observe a gradual but uneven increase in the degree of common variance 

explained by the first eigenvalue. The explanatory power rises from about 45 percent 

at the start of the sample period to a climax of about 65 percent in the final years of 

the sample period. The explanatory power exhibits two clear peaks. For ease of 

inspection, Figure 3.1 heavily shades these two periods. The first peak occurs in the 

1991 through 1993 period (for the United States dollar denominated series only) 

coinciding with the referenda on the Treaty of Maastricht, the Edinburgh declaration 

and the inception of the Single European Market. The second peak, 1997 through 

1999 spans the establishment of the European Central Bank and the launch of the 

Euro. I note from Table 3.3 that it appears, on average, that quantitatively distinct 

results are found when one measures in euro or US dollar terms, or when one uses the 

UK equity index alone or both the UK and the USA equity indices as world proxies in 

the system. In particular, it is noteworthy that the sub-system containing the US 

market, the UK market and the continental European markets, when expressed in euro 

terms, exhibits the lowest degree of multilateral correlations throughout the sample 

period, and that this regularity is markedly pronounced during the post-2000 period. 

This suggests a relative potential for diversification amidst the European markets and 

the US market when expressed in euro, at least for short-term investors.

3.4.2 Haldane and Hall Filter Procedure Results

The Kalman Filter is initialized over the period 1 January 1988 to 20 September 1989 

and the plots therefore show the dynamic estimates of the convergence parameters 

from 21 September 1989 to the 30 September 2002. Following the methodology of 

Manning (2002), using the Haldane-Hall equations, I calculate the unweighted 

average {i.e., arithmetic mean) convergence factor of the various indices^^. Shown in

29
M anning (2002), in testing for integration am ongst Southeast Asian equity markets, im poses the U S  

market as the external market (to which the SE Asian markets are assum ed to be converging) and H ong  

K ong as the dom inant local market. N egative values o f  are interpreted as indicative o f  divergence  

from the local market, as does a tendency for this parameter to m ove further from zero.
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Table 3.2: Statistical Analysis of Eigenvalue and Recursive Lambda Parameters

Series Pair being tested Mean
Difference

t-value P- 1 
value 1

Lambda
Trace
Statistics, X

X  in € terms with UK as world proxy = A. in € terms with 
UK and USA as world proxy

-0.45 122.61 0.00

^  in $ terms with UK as world proxy = A. in $ terms with 
UK and USA as world proxy

-0.37 116.17 0.00

A, in € terms with UK as world proxy = A. in $ terms with 
UK as world proxy

0.09 31.52 0.00

X in € terms with UK and USA as world proxy A. in $ 
terms with UK and USA as world proxy

0.16 50.77 0.00

Eigenvalues/
Multilateral
Correlations
(MCs)

MCs in €  terms with UK as world proxy = MCs in €  terms 
with UK and USA as world proxy

-0.01 12.62 0.00

MCs in $ terms with UK as world proxy = MCs in $ terms 
with UK and USA as world proxy

0.18 88.05 0.00

MCs in € terms with UK as world proxy = MCs in $ terms 
with UK as world proxy

-0.12 223.57 0.00

MCs in € terms with UK and USA as world proxy = MCs 
in $ terms with UK and USA as world proxy

0.04 31.39 0.00

Notes. Hypotheses tests are pert'ormed using the student’s t-test. The null hypothesis is that 
the difference between parameter values is equal to zero. The test statistics correspond to the 
full sample periods used for estimation.
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Figure 3.1; Evolution of First Eigenvalue across Four Equity Market Systems
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Notes. The first eigenvalue is estimated, over a 250 observations moving window, beginning on the 1st o f January 1988 and 
ending on the 30th September 2002 fo r the fu ll set o f systems o f European equity market indices. The w indow moves -  by 
dropping the eighty in itia l observations and including the eighty incremental observations -  for each estimate o f the first 
eigenvalue. In itia lly  the data is filtered using a GARCH (1. 1) model. The series are then standardized ~ (0, 1) prior to the 
eigenvalue analysis. The results o f this process are presented as a time series
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Figures 3.2 and 3.3 are the Haidane-Hall convergence factors to the Franicfurt, 

London and New York equity markets expressed in dollar and euro terms, 

respectively. When the internal market is that o f Frankfurt, the external market 

selected is that of London and vice-versa. When convergence to New York is 

measured, the external market used is that o f London. The striking feature o f these 

Figures is that, dependent on which numeraire currency is adopted, the nature and 

extent o f convergence is quite different. While in both cases the convergence 

parameters are rapidly tending towards zero, the convergence benchmark, in domestic 

euro terms the markets begin from a perceived high relative level o f integration, while 

in terms o f the dollar the starting point is one o f a relative lack o f integration.

Looking at the evolutions o f the convergence parameters, it appears qualitatively at 

least, that with a few minor exceptions the process o f convergence was substantially 

completed by the mid 1990’s. The evidence indicates that the markets had 

substantially converged by March 1994, in euro tenns, after the establishment o f the 

European Monetary Institute, while convergence is substantially achieved, in US 

dollar terms, by 1995, after the Madrid Declaration. The regimes are shaded in both 

Figures. However, an inspection o f the results contained in Table 4.3 indicates that in 

no case are the average Haldane-Hall convergence factors statistically equal to zero in 

the post January 1 1993. Nor do the individual convergence factors for any single 

country. These results support my conclusion that the European markets, while 

converging, have not yet entirely converged either internally or externally. However, 

the convergence appears to be closer, on average, in the aforementioned period, to 

New York than to London or Frankfurt in euro terms, the average for the New York 

convergence being closer to zero than either the London or Frankfurt average 

convergences. In contrast, once the data are denominated in US dollars average levels 

o f convergence are closer to Frankfurt, than to London or New York. That said, in 

this numeraire currency, it is apparent that the EU markets are converging most 

convincingly to London in the period, from 2000 to 2002.

3.4.3 Recursive Cointegration Results

The recursive cointegration approach involves a traditional cointegration analysis for 

an initial period (4‘*’ January 1988 to 7*̂  March 1988 for the Intra-EU analyses and to 

21®‘ March 1988 for the World analyses), and thereafter updates as new data are
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Notes. The Kalman Filter is initialized over the period I January 1988 to 20 Septem ber 1989 and the plots therefore show the 
dynamic estim ates o f the convergence param eters from 21 September 1989 to the 30 Septem ber 2002. I calculate the 
unweighted average {i.e., arithm etic mean) convergence factor of the various indices. Shown in the Figure are the Haldane-Hall 
convergence factors to the Frankfurt. London and New York equity markets expressed in euro terms.
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Figure 3.3: Haldane Aiid Hall Convergence Factors - $ Temis
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N otes. The K alm an F ilter is initialized over the period 1 January 1988 to 20 Septem ber 1989 and the plots therefore show the 
dynam ic estim ates o f  the convergence param eters from 21 Septem ber 1989 to the 30 Septem ber 2002. I calculate the unw eighted 
average {i.e., arithm etic m ean) convergence factor o f  the various indices. Shown in the Figure are the H aldane-H all convergence 
factors to the Frankfurt, London and N ew  York equity m arkets expressed in dollar terms.
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added. A lag length o f one is selected via the m ultivariate AIC and BIC criteria. The procedure 

derives the statistics of interest, nam ely the and A  max statistics over the chosen period to  to 

t„. This period is then extended by j  and the statistic is re-estim ated from to  to t„+j. I let j  = a 

single day, for each increm ental new estim ation. Eventually, the estim ation procedure reaches 

the end o f the data (equivalent to the static traditional cointegration estim ation over all time 

periods). The relevant statistic is plotted and the interpretation proceeds by exam ination o f the 

plotted statistic. An upward trend indicates either increased integration and/or a move towards 

integration; a downw ard trend indicates decreased integration and/or a m ove away from 

integration.

Shown in Figure 3.4 is a plot o f the recursively estim ated global statistics and Figure 3.5 

shows the num ber o f cointegration vectors. The statistic has been norm alized to be equal

to one at the 90% critical value. A num ber o f points are evident from these Figures. For the 

m ajority o f the tim e period under investigation, I can be confident that the EU m arket was 

integrated internally and with the world m arket irrespective o f the num eraire currency selected, 

the statistic exceeding the 90% critical value. At no stage was there an absence of

cointegration between the EU and the USA, using either num eraire currency. Second, in general, 

there is an increase in the statistic and in the num ber o f cointegrating vectors, particularly 

since 1997. This indicates that a process o f increased convergence is in operation. This period 

saw the Treaty o f Am sterdam , the declaration o f 11 nations as eligible for consideration for
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Table 3.3: Statistical Analysis of Haldane and Hall Convergence Factors

Equity Market Convergence to Currency Mean Difference t-value p-value
France Frankfurt Euro 0.02 54.01 0.00

Frankfurt Dollar -0.01 181.05 0.00
London Euro 0.01 44.60 0.00
London Dollar -0.04 34.87 0.00
New York Euro -0.00 30.69 0.00
New York Dollar -0.12 54.01 0.00

Italy Frankfurt Euro 0.05 33.51 0.00
Frankfurt Dollar 0.01 23.20 0.00
London Euro 0.03 27.48 0.00
London Dollar -0.03 33.76 0.00
New York Euro -0.00 23.90 0.00
New York Dollar -0.02 19.08 0.00

Netherlands Frankfurt Euro 0.01 76.41 0.00
Frankfurt Dollar -0.01 142.37 0.00
London Euro 0.03 65.02 0.00
London Dollar -0.01 33.11 0.00
New York Euro -0.01 U.51 0.00
New York Dollar -0.08 46.16 0.00

Spain Frankfurt Euro 0.02 69.53 0.00
Frankfurt Dollar -0.03 170.46 0.00
London Euro 0.04 27.99 0.00
London Dollar -0.06 39.50 0.00
New York Euro 0.00 5.25 0.00
New York Dollar -0.14 119.58 0.00

Sweden Frankfurt Euro 0.01 12.25 0.00
Frankfurt Dollar -0.04 123.35 0.00
London Euro 0.01 15.97 0.00
London Dollar -0.02 39.46 0.00
New York Euro -0.00 4.06 0.00
New York Dollar -0.10 128.70 0.00

Average Frankfurt Euro 0.02 45.21 0.00
Frankfurt Dollar -0.02 191.92 0.00
London Euro 0.02 38.97 0.00
London Dollar -0.03 40.32 0.00
New York Euro -0.00 15.28 0.00
New York Dollar -0.09 80.55 0.00

Notes. All statistics are calculated over the period January 1st 1993 to September 30 2002. T-statistics are 
calculated to test the null hypothesis that the mean parameter value is equal to zero.
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EM U m em bership, the creation o f the European Central Bantc (ECB) and the launch o f the euro. 

Exam ination o f the two plots in m ore detail yields further insights. There are a num ber o f 

periods where the statistic does fall below the 90% level. However, this event pertains 

only to the sub-system  that excludes the US m arket index. These are June to Septem ber 1988, 

Decem ber 1989 to A ugust/Septem ber 1990 (the period of non-cointegration being slightly longer 

when m easured in dollar term s), D ecem ber 1990 to M arch 1992 (as measured in US dollar 

terms), February 1996 to D ecem ber 1996 (only when m easured in € terms) and February to M ay 

2000 (as m easured in euro excluding the US market). One o f the m ajor events o f the first period, 

which occurred at the end o f the phase o f no-cointegration, was M argaret T hatcher’s euro 

skeptical Bruges Speech. The second period com m ences with the collapse of the com m unist 

regim es in Eastern Europe and ends with Germ an reunification. The third phase com m ences 

with the Rom e Declaration and only ends in the run-up to the im plem entation of the first round 

of referenda on the Treaty o f M aastricht. The fifth phase o f no-cointegration appears to 

correspond to the period between the M adrid Declaration II, which outlined the desire to m ove to 

EM U and the Dublin D eclaration, w hich began the legal moves thereto. The largest fall in the 

^irace statistic occurs during the fifth period, between February and M ay 2000, a period during

which, with the exception of the com m ission decision to allow' in G reece as an EM U  country, 

there was little EM U related activity.

Periods o f rapid increase in the statistic include April to A ugust 1997 and January to April

1998 when, in the first period, the m echanics o f im plem entation o f the Treaty o f A m sterdam  

were being made public, and in the second period, the run-up to the notification o f final 

m em bership o f EM U is spanned.

3.5 Empirical Findings and Literature Contributions

The dynam ic m ultilateral robust correlation analyses indicate that when the indices are expressed 

in US dollar terms, interdependencies rise both in the 1991-93 period and in the 1997-99 period. 

However, on using the euro as a num eraire currency, correlations tend to rise m arkedly only in 

the latter period. M oreover, the 1991-93 peak is incongruent with the recursive cointegration
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analyses dem onstrating the presence o f transient rather than long-run interdependencies, 

nonetheless, it is consistent with the heightening o f activity reported by the Haldane-Hall 

equations during that period. Furtherm ore, the dynam ic m ultilateral robust correlations provide 

evidence that reflects different hierarchies o f groupings with respect to the criterion of 

interdependence, than those suggested by the recursive cointegration analyses. For exam ple, in 

stark contrast to the results provided in the dynam ic m ultilateral robust correlations analyses, the 

recursive cointegration analyses suggest that the highest degree o f long-run correlations occur 

am ongst the UK, US and European m arkets when expressed in euro term s since the mid-1990s. 

T he dynam ic m ultilateral robust correlation analyses suggest that this grouping, denom inated in 

this currency, exhibits the sm allest short-run correlations during this latter period. This further 

underscores the im portance o f considering long-run correlations when accounting for the 

perspective o f an investor with a long-run tim e horizon, rather than relying on short-run 

correlations alone.

Taken together, the results o f  the three m ethodologies are approxim ately congruent concerning 

the im portance o f the late 1990s as a period that experienced relatively heightened equity market 

integration -  w hile the Haldane and Hall (1991) analyses indicates a high degree o f convergence, 

the recursive cointegration and the m ultilateral robust correlation analyses indicate strengthening 

short and long-run interdependencies, during this latter period. W hile my analyses also reflect 

periods o f heightened integration in the late 1980s and the early 1990s these periods are 

relatively precarious; they are sensitive to the num eraire currency adopted and, m oreover, the 

num ber o f long-run relationships governing the evolution o f the system s o f equity m arket indices 

exam ined is stable and low during this period. Overall, the evidence suggests that the 

continental European and im portant world m arkets exam ined becom e increasingly intertw ined 

until the m id-1990s at w hich point that process begins to stabilise and shortly thereafter the 

relationships governing the evolution o f the long-run process strengthen.
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Figure 3.4; Recursive Lambda Trace Statistic
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A classic cointegration analysis (Johansen and Juselius (1990)) is undertaken for an in itia l period (4"’ January 1988 to 7 *  March 1988 for 
the Intra-EU analyses and to 21*' March 1988 for the W orld  analyses), and thereafter updates are performed as new data are added. A  lag 
length o f one is selected via  the m ultivariate A lC  and B IC  criteria. The procedure derives the statistics o f interest, namely the 

y i , r a c e  Statistics, over the chosen period t o  to i „ .  This period is then extended by j =  1 day and the statistic is re-estimated from  t o  to t „ ^ j .
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N otes. A c lass ic  co in teg ra tio n  analysis (Johansen  and Juseliu s (1990)) is undertaken  for an in itial period  (4'*' Jan u ary  1988 to 7'^ M arch 
1988 fo r the In tra-E U  an aly ses and to 21*' M arch 1988 for the W orld  analyses), and th ereafte r updates are pe rfo rm ed  as new  da ta  are 
added . A lag leng th  o f  one is se lec ted  via the m ultivariate  A IC  and B IC  criteria . T he p ro ced u re  derives the s ta tistics o f  in terest, nam ely  
the A  sta tistics , o v er the chosen  p eriod  to to r„. T h is period  is then ex ten d ed  by  j =  I day  and the  sta tistic  is re -e stim a ted  from  to 
T he p ro ced u re  is rep ea ted  until the sam ple  o f  da ta  is exhausted .
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These findings have important implications for the extant literature. A number of 

specific points should be noted. The first two core contributions of this Chapter 

concern short and long-run interdependencies. The tlnal three core contributions 

pertain to the timing of phases o f heightened equity market integration. Firstly, the 

six most important European equity m arkets showed increasing interdependencies 

with respect to both short and long-run dynamics. Secondly, the tim ing o f short-run 

interdependencies is not necessarily consistent with that of long-run 

interdependencies and this diminishes their significance from the diversification 

perspective of an investor with a long-run investment horizon. Thirdly, in euro terms 

the European markets are showing m arked signs of having converged more to the 

New York than to the Frankfurt or London markets. The process appears to have 

been approxim ately although not entirely completed by the mid-1990s. Fourthly, in 

US dollar tenns -  in the early 1990s -  most convergent activity occurred with respect 

to the London and the New York markets, while convergence with respect to the 

Frankfurt market was already relatively developed. Convergence to the New York 

and the Frankfurt markets was not quite accom plished throughout the sample period, 

while convergence to the London market since 1995 is approxim ately albeit not 

entirely accom plished too. Finally, from the recursive cointegration relations 

perspective, it is evident that the long-run relationships governing equity market 

integration strengthened largely in the late 1990s rather than during the late 1980s and 

the early 1990s.

3.6 Summary and Conclusions

There is a discrepancy in the received literature concerning the tim ing of periods of 

heightened equity market integration in Europe. The im portance of this discrepancy 

stems from a resulting confusion regarding the relative influence exerted by 

underlying events on the duration and intensity of periods o f heightened European 

equity m arket integration. In this Chapter, with a view to resolving this outstanding 

discrepancy, I have built on prior research by measuring the extent of tim e-varying 

integration of European equity m arkets over the 1988 through 2002 period. I adopted 

a relatively new set of three com plem entary techniques that m easured the time- 

varying integration in equity price levels and returns to evaluate the dynamic process
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of stock market integration in Europe. The three techniques were employed to study 

behaviour amidst various important sub-systems of equity market indices. The 

Chapter also provided a time line of the key political and economic events of the 

EMU process, in the context of which the time varying statistics generated by the 

adopted techniques were discussed.

Although, my various measures differed somewhat as to the extent and speed of 

integration, the evidence presented is broadly in agreement on the importance of the 

1997-98 period demonstrating greatly increased short-run and long-run integration 

amongst the continental European and the important world equity market indices. 

Specifically, the evidence gathered portrays a process of developing 

interdependencies until the mid-1990s, at which point that process began to stabilise, 

and shortly thereafter, during the late 1990s, the number of long-run relationships 

governing the evolution of the systems of equity market indices examined, began to 

grow. Interestingly, this evidence shows that despite several years of political 

demonstrations of the willingness of European leaders to complete the EMU project, 

the importance of yielding power (the Treaty o f Amsterdam) and yielding policy 

instruments (the establishment of the ECB) emerges as the most clear, important and 

credible signals of European integration in respect to equity market behaviour.
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Chapter 4 Asian Exchange Rate Policies

4.1 Introduction

Exchange rate determination in North and Southeast Asia is a controversial topic. 

Significant discrepancies exist across both findings in the published literature itself 

and across the findings in the literature and the de jure  policies of regional monetary 

authorities, with respect to exchange rate determination in the region. On providing 

clear, novel and robust estimates with respect to regional exchange rate determination 

this Chapter describes the exchange rate regime debate in North and Southeast Asia. 

Lessons regarding increased co-ordination are drawn from the European experience. 

At this point the Chapter outlines the factors that have shaped the identified regional 

exchange rate regimes and motivates the heightened integration of regional exchange 

rate policies. An interim stratagem consisting of a common basket peg regime is 

advocated.

This Chapter is structured as follows. Section 4.2 provides an overview of the extant 

literature on exchange rate determination in North and Southeast Asia. Discrepancies 

between the various estimated de facto  and the de jure  Asian exchange rate systems 

are highlighted with a view to motivating a refined empirical investigation of 

exchange rate determination. In the light of this motivation, this Section also briefly 

describes the thesis’s contribution to the literature on North and Southeast Asian 

exchange rate determination. It accounts for several shortcomings in the received 

literature including its omission of long run effects, and its neglect of dynamic 

relations between the North and Southeast Asia exchange rate returns. A detailed 

record of this contribution is provided in Chapter 5. At this point. Section 4.3 outlines 

the case for the increased integration of the management of the Asian currencies in the 

aftermath of the Asian financial crisis (1997-98). This is posited as an advantageous 

repositioning of the existing Asian exchange rate arrangements on the exchange rate 

regime continuum. Spurred on by this discussion. Section 4.4 discusses the European 

exchange rate management experience, i.e., the process to European Monetary Union 

is sketched. Salient lessons with respect to a prospective Asian Monetary Union,
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anticipated by heightened exchange rate coordination, are derived. Section 4.5 turns 

to the factors that appear to have determined the de facto  exchange rate regimes in the 

region both prior to and since the Asian financial crisis. Finally, Section 4.6 presents 

a case for a common basket peg exchange rate arrangement. This Section also 

provides a synopsis of this thesis’s contribution to the common basket peg exchange 

rate literature. A detailed account of the contribution is found in Chapter 6. Section 

4.7 provides a summary and concludes.

4.2 The de jure  and de facto Asian Exchange Rate Systems

The de jure  exchange rate regimes, from the late 1970s through to 2005, of the nine 

Asian currencies studied in this thesis, are presented in Table 4.1. Overall, there is no 

transition across exchange rate regimes in the region with the Philippine, Singapore, 

Taiwan, Hong Kong and Chinese monetary authorities not changing their officially 

announced regime (a pre-and post-crisis comparison). That said, Indonesia, Korea 

and Thailand have switched to a more flexible exchange rate regime, while only 

Malaysia has switched to a fixed exchange rate regime system. In contrast, the de 

facto  exchange rate regime literature indicates, as illustrated in the subsequent sub

section, that managing exchange rates and limiting their fluctuations is a strategy that 

is marginally declining in popularity, although there are sharply different practices 

across countries.

De facto  Policies

Regarding the first conditional moment of Asian exchange rate returns, research has 

focused on the role of the yen in Asian exchange rate determination. Contributions 

include the work of Frankel (1993), Frankel and Wei (1994), Aggarwal and Mougoue 

(1993, 1996), Tse and Ng (1997), Zhou (1998), Chinn (1998, 2000), Ohno (1999), 

Aggarwal, Montanes and Ponz (2000), Gan (2000), McKinnon (2000), M cKinnon and 

Schnabl (2004) Hernandez and Montiel (2002) and Bowman (2005). The studies 

have generally employed standard ordinary least squares regression and popular 

cointegration techniques alongside a variety of model specifications to determine the 

extent to which the region’s currencies have tended to follow the yen rather than other 

important world currencies such as the German mark (the Euro since 1 January 1999), 

the UK pound sterling or the US dollar. The researchers have included in their
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Table 4.1 Official Exchange Rate Regimes in the North and Southeast

Asian Countries

Country Time Period Exchange Rate Policy

China Oct. 1986-S e p t. 1998 Managed Float

January 1999 -  2005 Fixed peg to the US$

Hong Kong 1983 - Fixed (Currency Board)

Indonesia 1970 - November 1978 Fixed

November 1978 - August 1999 Managed Float

Aug. 1999-S e p t. 2001 Independent Float

Sept. 2001- Managed Float

Korea March 1980 - October 1997 Managed Float

November 1997 - Independent Float

Malaysia January 1986 - February 1990 Limited Flexibility

March 1990 - November 1992 Fixed

December 1992 - September 1998 Managed Float

September 1988 - October 1998 Pegged arrangement

October 1998 - Fixed

Philippines January 1984 - Independent Float

Singapore Post - 1998 Managed Float

Taiwan Apr. 1989- Managed Float

Thailand November 1984 - June 1997 Basket Peg

July 1997 -2001 Independent Float

Sept. 2001 - Managed Float

Notes. The Table provides a description o f the self-professed exchange rate policies o f the key Central 
Banks and M onetary Authorities o f the Asia region. Results are sourced in various IM F Annual 
Reports on Exchange Arrangem ents and Exchange Restrictions as well as from International Financial 
Statistics, Central Bank and M onetary A uthority Bulletins and the articles; W illiamson (1996), Kawai 
(2002) and Hernandez and M ontiel (2003). Note that the IM F describes the smaller Asian econom y 
exchange rate systems as follows. Cam bodia and Laos are categorized as managed floaters, while 
V ietnam follows a horizontal band regim e and M yanm ar is pegged to the US dollar. Finally, Japan’s 
de ju re  exchange rate regime policy is an independent float, throughout the sample period (1976-2003).
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datasets an extensive list of countries over different time periods, varying degrees of 

time aggregation (including daily, weekly, monthly and quarterly data), and different 

numeraires to overcome the ‘n-1’ problem in exchange rate modelling (including the 

inverse of the consumer price index, the European currency unit (ECU), the Swiss 

Franc and the US dollar). The more recent studies have also compared the post-crisis 

and the pre-crisis periods to examine whether there has been any discernible shift in 

regional exchange rate setting practices. Bowman (2005) is a survey article which 

refers to several of the prior studies, as well as providing updated empirical results. 

Overall, the evidence from this literature does not support the emergence of a yen 

block in the region, and it suggests instead that the US dollar continues to be the most 

important influential currency, with some evidence of an expanding role for the 

German mark (the Euro since 1 January 1999) and the Japanese yen.

Overview o f  the Literature

It is interesting to estimate econometrically the weights given to the dollar, the yen 

and other major currencies in the exchange rate setting policies of the East Asian 

governing authorities, especially those who follow a peg but do not officially 

announce the weights. Implicit weights in the linkages of currencies to a basket of 

major currencies are typically confidential and thus it is necessary to estimate these 

weights econometrically, rather than rely exclusively on official announcements. The 

preference for confidentiality on this point stems from a desire not to formally commit 

to a particular exchange rate price, due to a preference to retain exchange rate 

management flexibility. There exists a growing body of literature in this area. My 

analytical review of this literature draws together the literature’s main findings and 

outlines its evolution. Subsequently, I describe each contribution article-by-article.

In particular, Frankel (1993) and Frankel and Wei (1994) adopt linear regressions

containing currency returns to estimate currency basket weights. The authors report

findings consistent with a significant albeit small yen weighting amidst a set of the

Asian currencies, particularly in the mid 1980s alongside a possible overvaluation of

the US dollar. Overall, these authors describe the yen effects as second-order and

transitory. In contrast, Aggarwal and Mougue (1993, 1996) adopt a long-run

equilibrium methodology and describe (from various perspectives) a natural currency

block oriented around the yen in the Asia region. Aggarwal, Montanes and Ponz
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(2000) test the purchasing power parity hypothesis and these authors concur. Tse and 

Ng (1997) account for certain shortcomings in the Aggarwal and Mougue (1993) 

study but nonetheless provide corroborative evidence consistent with deepening long 

term linkages between the regions’ exchange rates, specifically in a grouping that 

includes the Japanese yen. Zhou (1998) corroborates by identifying a significant 

relationship between the yen and the Singapore dollar, the Korean won and the 

Taiwan dollar.

There is some controversy regarding the evaluation of Asian currencies especially 

immediately prior to the Asian financial crisis. This is a critical concern, as it sheds 

light on the key drivers of that crisis. Chinn (1998, 2000) specifies several monetary 

models and reports that certain Asian currencies fit the long-run implications of these 

models. Overall, Chinn (1998, 2000) concludes that the currencies studied were 

appropriately evaluated in the period prior to the Asian financial crisis. Ohno (1999) 

concurs and finds that effective exchange rates in the region were in fact reasonably 

valued in the period prior to the crisis. On the other hand, McKinnon and Schnabl 

(2004) note that the quasi US dollar peg exchange rate arrangements in North and 

Southeast Asia rendered the regional economies vulnerable to a depreciating yen, 

hence aggravating the currency crisis. This indicates that over-valuation relative to 

the Japanese yen was partially responsible for precipitating the Asian currency crisis.

The preponderance of the remaining articles adopt econometric specifications similar 

in spirit to those of Frankel and Wei (1993, 1994). Gan (2000) finds an increasingly 

important yen influence while also noting that this development in part mitigates 

deficiencies of the preceding system, i.e., the susceptibility of the quasi dollar peg 

regime to exchange rate crises. In contrast, McKinnon (2000) reports that since the 

Asian financial crisis, exchange rate policies have reverted to quasi dollar pegging, 

particularly at high frequencies. Hernandez and Montiel (2002) identify and evaluate 

post-crisis exchange rate policies in the region and demonstrate a tendency to move 

towards a relatively flexible broader basket peg exchange rate policy across the crisis 

economies notwithstanding M alaysia’s virtually fixed US dollar peg post-crisis 

policy. Nevertheless, McKinnon and Schnabl (2004) continues to argue the 

normative merits of pegging to the US dollar while Bowman (2005) carefully 

demonstrates the emergence of the Australian dollar as presenting an important

weighting in the regions’ currency baskets, comparable to that of the Japanese yen.
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Overall, the literature suggests that although the yen is a significant currency in the 

region, the US dollar continues to be the most influential currency, and there is only 

limited evidence of an emerging yen block over time.

Article-by-article

Frankel (1993) uses an ordinary least squares regression technique to study monthly 

data on the Hong Kong dollar, the Malaysian ringgit, the Singapore dollar, the Thai 

baht and the Korea won over the period 1974 through 1990. He uses the inverse of 

domestic CPI as the numeraire and accounts for movements in five important world 

currencies: the Japanese yen, the US dollar, the German mark, the UK pound and the 

French Franc. Time-varying weights with respect to tw'o-year contiguous sub-periods 

are presented. Overall this study finds that there is some evidence of an increased yen 

influence in the case of the Singapore dollar in the early 1980s and in the Thai baht in 

the late 1980s.

Aggarwal and Mougue (1993) use the Johansen (1990) cointegration technique to 

study a set of five Asian currencies: the Hong Kong dollar, the Japanese yen, the 

Malaysian ringgit, the Philippine peso and the Singapore dollar, denominated in terms 

of the US dollar, at the daily frequency for the last eight years of the 1980s. The 

currencies are found to be cointegrated in contrast to their counterpart currencies 

amidst developed countries. This finding contributes to the literature on the elements 

of a sustainable currency basket system by identifying a set of currencies in the region 

that share a long-run equilibrium relationship.

Frankel and Wei (1994) study exchange rate targeting for nine currencies in the

region of East Asia. The authors examine weekly data from the beginning of 1979 to

the second week of May 1992 expressed in terms of the Swiss Franc. Again, the data

is divided into contiguous two-year sub periods to allow the weights to vary over

time. They use models that include the US dollar and the Japanese yen alone, as well

as this currency set augmented by the German mark, the Australian dollar and the

New Zealand dollar. They report that there is little evidence that the East Asian

countries are assigning increased weight to the yen in their exchange rate policies, and

they ascribe the second order yen effects on, e.g., the Singapore dollar, the Hong

Kong dollar, the Indonesian rupiah, the Thai baht, the Malaysian ringgit and the New
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Taiwan dollar as a result of a temporary over-valuation of the US dollar, which 

climaxed in the mid-1980s.

Aggarwal and Mougue (1996) study cointegration between the Japanese yen and two 

sets of Asian exchange rates: the first set consists of the Asian Tigers (Hong Kong, 

South Korea, Singapore and Taiwan) and the second set of some ASEANs (Malaysia, 

Philippines, Thailand and Singapore). All rates are denominated in terms of the US 

dollar and recorded at the daily frequency. The data set commences October 3 1983 

and ends February 7 1992. Both exchange rate sets are found to be cointegrated with 

an increasingly important role played by the Japanese yen in recent years. The 

findings are found to be robust to the stock market crash of October 1987.

Tse and Ng (1997) study seven nominal currencies: the Japanese yen, the Malaysian 

ringgit, the Philippine peso, the Singapore dollar, the Thailand baht, the South Korean 

won and the new Taiwan dollar over the period 27 September 1982 through 30 June 

1994 and a sub-period corresponding to the Aggarwal and Mougue (1993) sample 

period. All data is studied at the daily frequency. They find that the number of 

cointegrating vectors appears to have increased from one to two during the full 

sample period perhaps reflecting deepening interdependence of Asian economies. 

The cointegrating relation hinges upon the presence of the South Korean won and the 

new Taiwan dollar. Their methodology also accounts for certain shortcomings of the 

Aggarwal and Mougue (1993) study, e.g., the omission of certain exchange rates, 

specifically those of South Korea and Taiwan, which share well developed trade 

linkages with Japan and the inclusion of the Hong Kong dollar which was pegged to 

the US dollar over most of their sample period.

Chinn (1998) adopts several monetary models, namely the asset-based and the sticky

price models allowing for economy wide deviations from purchasing power parity, of

exchange-rate determination to study quarterly data over the period 1981Q1 to

1996Q1. The models test for the presence of long-run relationships between

exchange rates and money supplies, interest rates, inflations rates, and the relative

price of non-traded goods, using the Johansen (1990) procedure. The set of exchange

rates examined comprises the Indonesian rupiah, the Malaysian ringgit, the Singapore

dollar, the Taiwan dollar and the Thailand baht. The authors find that the exchange

rates, units of US dollar per local currency unit, were approximately correctly valued
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in the months prior to the Asian crisis. Overall, the author reports that these models 

tend to work well in the long term with the exchange rates doing the ‘bulk of 

adjustment towards equilibrium’.

Zhou (1998) employs cointegration analysis as per the Johansen et al. (1990) 

methodology on quarterly data from 1973 through 1993. He examines the pre-crisis 

period and details a significant relationship between the Japanese yen and the 

Singapore dollar, the Korean won and the Taiwan dollar.

Ohno (1999) finds no serious overvaluation of real effective exchange rates measured 

in a variety of manners in the worst hit economies during the pre-crisis period. He 

defines the worst hit economies as those that suffered the greatest speculative attacks, 

as including: Indonesia, Korea, Malaysia and Thailand. Moreover, he argues via 

simulation that proper adjustment for inflation by individual economies is more 

important than the choice of currency weights, as an exchange rate risk management 

device. The author also notes that the Asian monetary authorities generally permitted 

exchange rate deviations from a strict dollar peg in the medium to long-run to offset 

inflation gaps and movements in foreign currencies. In his econometric analyses, the 

author finds that currencies other than ‘the dollar and the yen do not systematically 

explain the value of any Asian currency except very temporarily’. To obtain this 

conclusion, the author adopts contiguous monthly regressions using daily data in the 

spirit of the Frankel and Wei (1994) methodologies. Several anomalous months 

notwithstanding the evidence largely indicates weights on the US dollar close to one 

and weights on the Japanese yen very small or indistinguishable to zero. It is 

emphasized that these are short-term relations, i.e., using monthly windows and daily 

data, and not long-term interdependencies as investigated using the Chinn studies, 

although the findings with respect to evaluation are approximately similar.

Aggarwal, Montanes and Ponz (2000) analyse the integration of the Japanese bilateral 

real exchange rate vis-a-vis two sets of real currencies: Southeast Asian currencies, 

i.e., the Indonesian, Korea, Philippines, Singapore, Sri Lanka and Thai currencies, and 

important developed country real currencies, specifically, the Australian dollar, the 

German mark and the US dollar. Accounting for changes in the mean, evidence is 

accumulated consistent with the long-run quasi purchasing power parity hypothesis -
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the series are found to be stationary in the periods between the structural breaks. The 

evidence gathered is interpreted as indicating the presence of a yen bloc in the region.

Chinn (2000) adopts the purchasing power parity hypothesis to identify the 

equilibrium exchange rates for the Hong Kong dollar, the Indonesian rupiah, the 

Korean won, the Malaysian ringgit, the Philippine peso, the Singapore dollar, the New 

Taiwanese dollar and the Thailand baht. The sample period studied extends from 

January, 1970 through to September, 1997 and the data is observed at the monthly 

frequency. The Johansen (1990) econometric estimation technique is adopted to 

assert the presence or otherwise of the long-run equilibrium implied by the selected 

monetary model. Two deflators, the consumer price index and the producer price 

index, and two numeraire currencies, the Japanese yen and the US dollar, are used. 

Overall, the results are mixed and only the Thailand baht is described, by both 

models, as overvalued in the period prior to the Asian currency crisis.

Gan (2000) studies daily exchange rate movements from January 2 1995 to September 

30 1999 on seven East Asian currencies: the Indonesian rupiah, the Korean won, the 

Malaysian ringgit, the Philippine peso, the Taiwan dollar, the Thailand baht and the 

Singapore dollar. The author investigates the sensitivity of these currencies to 

changes in the Japanese yen -  US dollar exchange rate both before and including the 

Asian crisis using the familiar White heteroskedasticity-least square estimator. The 

author reports two approximately simultaneous shifts in exchange rate behaviour. 

Firstly, towards greater exchange rate flexibility and secondly, towards a greater 

weight on the Japanese yen. These shifts, taken together, may be understood as 

mitigating for various shortcomings of the received US dollar peg exchange rate 

regime, specifically exchange rate management inflexibility and an excessive focus 

on the US dollar.

McKinnon (2000) reports that both the crisis and non-crisis countries of East Asia 

have reverted to formal or informal dollar pegging in the aftermath of the Asian 

currency crisis. Specifically, he considers both weekly and daily data for nine North 

and Southeast Asian countries’ exchange rates: China, Hong Kong, Indonesia, Korea, 

Malaysia, Philippines, Singapore, Taiwan and Thailand through pre-crisis, crisis and 

post-crisis periods. The Chinese, Hong Kong and Malaysian currencies are found to
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be firmly fixed to the US dollar at any frequency while the other currencies tend to 

drift at lower frequencies but show tight pegging at the daily resolution.

Hernandez and Montiel (2002) study five Asian crisis economies, namely Indonesian, 

Korean, Malaysian, Philippine and Thai economies, to identify and evaluate post

crisis exchange rate policy. Specifically, the authors empirically investigate the 

doctrine of a hollow middle on the exchange rate policy continuum and refute that 

doctrine. The hollow middle exchange rate regime hypothesis suggests that only pure 

floating and rigidly fixed exchange rate regimes -  i.e., the extremities of the exchange 

rate regime continuum -  are feasible in the long term. De jure  none of the crisis 

countries except Thailand announced that it pegged its exchange rate to an 

undisclosed basket prior to the crisis. Since the crisis the economies except Malaysia 

profess to allow their currencies to independently float on world markets. Malaysia 

reveals it pursues a pegged arrangement. These official policies are announced to the 

IMF. The official announcements appear markedly at odds with empirical 

investigations. For example, McKinnon (2000) concludes that North and Southeast 

Asian economies have, notwithstanding Japan, reverted to formal or informal dollar 

pegs, which are ‘statistically indistinguishable from what they were doing before the 

crisis’. This underscores the hypothesis that exchange rate policy identification is an 

empirical question. Hernandez and Montiel (2002) carefully consider US dollar 

denominated exchange rate volatility, the volatility of foreign exchange reserves, 

interest rate volatility and the severity of shocks across economies and over time 

amidst the crisis economies to address this empirical question. Overall, the authors 

conclude that extreme corner solutions, i.e., hard pegs or clean floats, have not been 

adopted by these economies. Instead, all continue to actively manage, i.e., at least 

partially fettered capital movements via intervention for example, with or without 

explicit exchange rate targets, their currencies and inhabit the alleged ‘hollow 

middle’.

McKinnon and Schnabl (2004) argue the merits and the likelihood of continued soft

pegging to the US dollar. For example, they indicate the merits of hedging exchange

rate risk and anchoring domestic price levels against the IMF advocation to freely

float, and other suggestions to alter the composition of exchange rate baskets. These

authors employ the Frankel and Wei (1994) methodology to estimate currency basket

weightings alongside inspecting the volatility of a selection of US dollar North and
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Southeast Asian exchange rate returns. The authors assess data pertaining to the 

Chinese yuan, the euro, the Hong Kong dollar, the Indonesian rupiah, the Japanese 

yen, the Korean won, the Malaysian ringgit, the Philippine peso, the Singapore dollar, 

the Swiss franc, the Taiwan dollar and the Thai baht, using data from the mid-1990s 

through to 2003. Overall, the authors find that despite the aggravating effect of the 

US dollar exchange rate peg on the Asian currency crisis, the Asian monetary 

authorities and central banks ought to revert to a soft dollar peg exchange rate regime.

Bowman (2005) studies daily data on the Australian dollar, the Indonesian rupiah, the 

Japanese yen, the Malaysian ringgit, the Philippines peso, the Singapore dollar, the 

South Korean won, the Taiwanese dollar and the Thai baht for the period 1 January 

1992 through 1 January 2002. She divides the sample of data into two sub-periods: 1 

January 1992 to 1 July 1997 and 2 July 1997 to 1 January 2002, and replicates the 

Frankel and Wei (1994), Aggarwal and Mougue (1996), Zhou (1998) and Gan (2000) 

methodologies on the contiguous sub-samples augmenting the currency sets where 

necessary to include the Australian dollar. Overall, the author finds that while the 

influence of the Japanese economy has stabilized in the region since the Asian crisis, 

the Australian dollar ‘is emerging as a currency of regional importance’. Note that 

Bowman (2005) fails to remove the turbulent period of the crisis from her analyses 

and so may provide spurious indications of the import of the regional currencies under 

investigation.

4.3 The North and Southeast Asian Exchange Rate Regime Continuum
Exchange rate policies exist on an exchange rate continuum'®. McKinnon and

Schnabl (2004), among others, suggests that the current exchange rate regime, as

30
The North and Southeast Asian exchange rate regim e continuum  extends from the hard peg or 

dollarisation (i.e. a currency board) at one extrem e through a variety o f  m anaged float regim es to a pure 
floating regim e at the other extrem e o f  the spectrum. The hard peg im plies the sacrifice o f  sovereignty  
resulting in a tie, via monetary policy, to a foreign econom y. The currency board im plies 
institutionally binding arrangements which overcom e the credibility problem  that is often perceived as 
inherent in a straight forward hard peg framework. The variety o f  m anaged float arrangements 
includes the possibility  o f  an adjustable peg, a crawling peg or m anagem ent within bands, fuzzy or 
otherwise. T hese regim es may be either unilaterally or m ultilaterally im plem ented. Specifically , this 
class o f  regim e im plies that a currency m oves within a given im plicit or explicit band with its centre 
targeted to a basket o f  currencies. Ideally, these regim es com bine low er exchange rate volatility and 
stable inflation expectations with flexibility  in reacting to external shocks. The other extrem e, a free 
floating policy , im plies the risk o f  ex cessive  volatility (delayed or over-reaction) and free-riding (thirty 
party dirty floating which may result in undesirable equilibria). On the other hand free floating policies  
provide certain benefits, for exam ple, the full autonom y o f  monetary po licy  is preserved and it provides 
an obvious way to cushion external shocks without affecting real variables such as business and 
em ploym ent.
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found in North and Southeast Asia, is a type of transient disequihbrium on the path to
31a corner solution . Overall, this Section suggests the superiority of pursuing the goal 

of a fixed exchange rate regime rather than a floating regime in the Asia region. A 

variety of intermediate or flexible exchange rate regimes (e.g. fixed but adjustable 

peg, a crawling peg system or fuzzy bands either unilaterally or multilaterally 

implemented) might be appropriate^^ as a transient exchange rate system to facilitate 

the transition towards an eventual goal of fixed exchange rates such as that found in 

the Bretton woods arrangement or the EMU. Section 4.6.1 presents the case for a 

collective basket exchange rate system in the region, as a regime on the path to the 

corner solution of irrevocably fixed exchange rates.

To commence, in a discussion of the exchange rate regime continuum, I contrast the 

corner solutions of floating and fixed regimes. The floating exchange rate regime [i] 

preserves an important macroeconomic policy instrument (i.e. monetary policy) to 

deal with shocks such as fluctuations of the currencies of important trading partners 

amongst other things. Moreover, various costs of exchange rate stability are avoided: 

[ii] the loss of the monetary policy instrument implies the importance of a politically 

blunt and sensitive fiscal policy instrument; [iii] in the long-run due to exchange rate 

stability inflation becomes endogenous; [iv] non-credible pegs imply realignments, 

which invite speculative attacks or black markets.

The other side of the debate suggests that exchange rate stability also has its merits. It 

avoids the prospect of [i] the covert management of allegedly floating rates creating 

inefficiency and frictions that ultimately lead to tariff wars -  as such, threatening even 

the best crafted trade agreements. Equivalently floating exchange rate regimes 

jeopardise the possibility for a verifiable approach and introduce opaque rules of the 

game. Moreover the markets, even if left to their own devices, may fail to achieve 

equilibrium. This may result in invidious consequences for the real economy. Kwan 

(1998) reports that low frequency exchange rate variability adversely impacts output 

growth across Asia. He reports that dollar-yen fluctuations have deleterious 

implications for Asian economies, they tend to destabilise both trade balances and 

capital flows.

An extrem ity on the exchange rate regim e continuum , i.e., a hard peg or a pure float. 
See Fischer (2001).
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Otherwise, that author anticipates an environment of ad hoc or spiralHng relative 

currency depreciations which may create trade instabilities between neighbours. 

Another critical advantage of sustainable exchange rate stability, of particular 

relevance to this thesis, is [ii] the disciplining and convergent effect such a possibility 

necessarily exerts, in the long-term, on systematically priced macroeconomic 

variables. In turn this is expected to influence both the discount rates and the 

expected cash flow streams pertaining to and driving international equity market 

integration. Indeed, as proposed in the previous Chapter, to pursue the objective of 

equity market integration in Asia it may prove beneficial for the Asian governing

authorities to study the European experience, in this regard. Particularly in light of
•2-1

the fast integrating equity markets of the European region . In a nutshell, the 

European experience suggests that inter alia increasing exchange rate coordination 

and, crucially, its corresponding necessary real economic policies comprise an 

important tool to facilitate increased levels of equity market integration. Finally, [iii] 

currency pegs and not free floating exchange rates have played an important role in 

the Asian economic miracle, providing an anchor for wage and price expectations and 

a facilitator of export growth.

As outlined, there are arguments both for and against the prospect of introducing a 

more co-ordinated exchange rate system, with a view to eventually achieving a fixed 

exchange rate regime, in North and Southeast Asia. On balance, this thesis adopts the 

view that a flexible more co-ordinated exchange rate system, which potentially 

provides positive externalities such as stock market integration, as well as rising 

levels of political integration, despite the loss or impairment of the monetary 

instrument, constitutes the most promising avenue for further progress.

The discussion of increased coordination in the exchange rate continuum is 

incomplete without a reference to the requisite criteria for the successful 

implementation of a fixed exchange rate regime. The optimal currency area criteria 

are relevant in this regard (see Mundell (1961)). These criteria may be summarised 

as, firstly, pertaining to trade integration, for example, bilateral trade as a percentage 

of total trade. Many North and South East Asian country pairs are at least as 

integrated as European pairs were in the 1970s. Trade integration serves to enhance 

the transmission of shocks and thus reduces the likelihood of asymmetric shocks.

See Kim, M oshirian and W u (2005) and the references within.
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Secondly, shock correlations with respect to output. It is important to note that a high 

degree of trade integration does not necessarily translate into strong output 

correlations. Bayoumi and Mauro (2001) report that the ASEAN economies exhibit 

increasing intra-regional trade per se and intra-regional trade as a percentage of GDP 

that is similar to that of the euro area and higher than that of regions such as Mercosur 

or NAFTA during the 1980-98 periods. Eichengreen (1997, 2004) provide 

corroborative results. These authors report that the correlation, size and speed of 

adjustment of the Asian economies’ economic output to underlying disturbances for 

Asia are relatively similar to a pattern seen in Europe in the 1980s. To summarise, 

with respect to both trade integration and the behaviour of shocks, the Asian 

economies appear to be approximately susceptible to increased monetary integration.

Chapter 5 examines the possibility of the existence of a set of currcncies, in North and 

Southeast Asia, which is determined largely by innovations in the Japanese yen. This 

possibility is rejected, although rising Japanese yen effects are documented. These 

results motivate Chapter 6. Chapter 6 focuses exclusively on identifying currencies 

that might be eligible, from a time series perspective, to implement a common basket 

peg oriented about the US dollar and  the Japanese yen.

From a time series perspective the two aforementioned factors can be supplemented 

by three time series pre-conditions, which would facilitate the construction of a more 

coordinated exchange rate system for the region: [a] stable exchange rate prices 

against some numeraire currency or basket of currencies; or absent [a]: [b] high 

collinearity in movements of exchange rates relative to same numeraire and [c] 

coincident phases of tranquillity and volatility in Asian exchange rate returns when 

expressed in a common numeraire. The sixth Chapter of this thesis analyses North 

and Southeast Asian exchange rate behaviour from the time series perspective. 

Overall, the sixth Chapter reports, from a time series perspective, considerable scope 

for a more coordinated exchange rate regime in North and Southeast Asia.

The subsequent Section turns to the European experience which provides further 

lessons regarding the optimal location of North and South East Asian economies on 

the exchange rate continuum, and feasible paths to that solution. The lessons 

provided will prove useful to Asian governing authorities if they choose to pursue the 

goal of a more coordinated regional exchange rate system. The Section focuses on
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the political economy debate, providing a number of key lessons to the region. The 

Asian financial crisis has brought the growing value of these lessons into sharp relief.

4.4 European Lessons with Respect to Increased Coordination

There is a considerable political resistance amongst the Asian governing authorities 

against pursuing formal interdependencies such as cooperative initiatives with respect 

to monetary policy. Katzenstein (1996) notes that ‘the history of formal regional 

institutions’ in Asia is a history of failures^^. It is clear that any institutional design 

that delegates power to supranational agents is distrusted in Asia. Japan used force to 

strengthen its economic linkages throughout Asia in the early 1930s and this has left 

the Asian countries especially jealous of their sovereignty. As a result, Asian 

countries are extremely hesitant to publicly criticise neighbours’ policies. That said, 

the EMU experience or blueprint reflects how quickly monetary orthodoxies can shift. 

The degree of scepticism throughout the process to EMU in Europe is well 

documented. In the first instance the W erner Plan was scuttled in 1971; Monetary 

Union was severely criticised in 1988 and the terminal date for EMU was only just 

accepted in Maastricht in 1992. Contemporaneously, informational and agency 

problems that serve to impede effective cooperation in Asia are diminished, in 

Europe, through centralized monitoring and third party enforcement. In the light of 

these developments it maybe worthwhile to pursue the path of increased coordination 

between the Asian governing authorities, despite the obstacles that concurrently 

obstruct that path.

An explanation for the significant progress with respect to monetary union in Europe 

despite the high level of scepticism may be understood as an implication of the 

hollowing-out hypothesis, which in turn is implied by the stainless Mundell-Fleming 

(1962) model. The Mundell-Fleming (1962) model dictates that capital mobility, 

monetary policy independence and a fixed exchange rate regime are incompatible. In 

the late 1970s and the early 1980s exchange rate stability was sought in Europe 

without entirely discarding the monetary instrument, but rather only limiting it, via 

domestic financial repression: an interest rate ceiling and, also, limits on bank credit 

and external financial repression, i.e., capital controls -  to insulate domestic financial 

markets. With limitations on capital mobility (since the Single European Act 1988,

See 'Cooperation and C onflict’ p. 125.
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implementation 1992) discarded two options remained: firstly  monetary policy 

independence alongside a free-floating exchange rate regime or secondly a complete 

loss of monetary policy independence. Other avenues are ultimately open to lethal 

speculative attacks. The first option is susceptible to dirty floating and thus is 

distrusted due to scope for frictions and induced misalignments or disequilibria, as 

outlined in the previous Section. In short, the first option leaves abundant scope to 

violate the rules of the game. As a result the second option was pursued, albeit 

gradually, via the Exchange Rate Mechanism (ERM) of the European Monetary 

System (EMS) and its successor the EMU. These routes provide a combination of 

intra-regional exchange rate fixity (the paramount objective to avoid competitive 

devaluations and protectionist reactions) and flexibility vis-a-vis the rest of the world. 

Hence EMU, i.e., conceding the monetary policy instrument at the national level, is 

correctly understood as an inevitable consequence of free capital mobility combined 

with the political will to irrevocably intertwine exchange rates.

The contemporaneous prospect of an immediate Asian Monetary Union (AMU) 

implies a discrete and a daunting one-off step to a common monetary authority. In the 

Asian context this possibility is virtually ruled out. The political pre-conditions in 

Asia for monetary unification are unequivocally not in place. Nevertheless, the 

European experience provides a number of salient lessons with respect to the pursuit 

of the monetary integration process in a gradual manner.

Firstly, while capital immobility impedes the allocation of resources it also, alongside 

disciplined monetary and fiscal policies, prevents speculative attacks. Europe’s path 

to integration may be characterised by, firstly, trade integration with fixed-but- 

adjustable exchange rates (concomitant exchange rate stability) and tightly controlled 

financial markets; secondly, the development of a common market and capital market 

openness and, thirdly, exchange rate stability enshrined in EMU. In this respect Asia 

is out of step with the European experience regarding capital market mobility. Its 

capital markets are virtually unimpeded (important exceptions include the markets of 

Malaysia, China and Hong Kong) thus rendering a transition type exchange rate 

policy difficult to maintain. For this reason the presence of a well developed 

supporting institutional framework is crucial with respect to the prospects of a more 

co-ordinated exchange rate system in North and Southeast Asia.
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Secondly, the importance of effective institutional arrangements to initiate and 

preserve sustainable exchange rate prices vis-a-vis financial and trading partners is 

clearly a key issue. It is also a significant step in the process to monetary union. In 

order to successfully emulate EMU, in North and Southeast Asia, radical changes in 

institutional arrangements between Asian economies are needed. The region, 

however, lacks a heritage of collective democratic governance through integration. 

Inter-state political rivalries and mistrust are endemic. However, this difficulty is 

declining in importance, particularly in the aftermath of the crisis, and now several 

North and Southeast Asia countries have accepted significant limitations on their 

autonomy in order to reap the benefits of economic integration, notably see the 

ASEAN and Chiang Mai agreements described below. They are increasingly capable 

of providing credible commitments to cooperative targets. In Europe monetary 

integration was achieved in large part via the European Monetary System. In North 

and Southeast Asia a common currency basket is one possible means to this end. This 

technique, in contrast to EMS, de facto  seeks both internal and external stability,
35however, in common with the EMS, will require backup institutions . Comparable, 

to the initiation of the EMS where mutual surveillance, peer pressure, and capital 

controls sufficed, in Asia such institutions may prove vital particularly given the high 

degree of free movement of capital in the region, relative to that which prevailed in 

Europe during the 1970s and the early 1980s^^. Mutual surveillance, in this context, 

is functional when supported by clear procedures and a multi-national institution with 

a minimum of politicisation. It appears, as illustrated by the process to EMU, that it is 

not the case that a history of inter-state political rivalries and mistrust preclude 

cooperation.

In particular, regarding the North and Southeast Asian governing authorities 

willingness to provide credible commitments to cooperative targets, there are an 

increasing number of Asian institutions and with the passing of time these institutions 

are incessantly extending their remits. The ASEAN (Association of Southeast Asian 

Nations) consists of Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the 

Philippines, Singapore, Thailand and Vietnam. Since its inception in 1967 it has 

aimed to attain regional peace and stability and to accelerate economic growth. It has

Further details with respect to the com m on currency basket possibility  are provided in Section 4 .6  o f  
this Chapter.

See D e Brouwer and J. Corbett (2004).
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been suggested that this forum in conjunction with China, Japan and South Korea 

establish an Asian Financial Institution to promote financial standards and financial 

development. Another initiative, the Chiang Mai initiative constitutes perhaps the 

most advanced outcome of institution building in the Asia region. Its various phases 

are discussed below. The APEC (Asia Pacific Economic Cooperation) consists of the 

region’s Finance ministers. Since its inception in 1989 its members have met to share 

information and promote financial sector development and liberalization. EMEAP 

(the Executives’ Meeting of East Asia-Pacific Central Banks) meet to further regional 

surveillance and financial market development. This group comprises Australia, 

China, Hong Kong SAR, Indonesia, Japan, Korea, Malaysia, New Zealand, the 

Philippines, Singapore and Thailand. It was established in 1991. Although there is 

limited current support for close exchange rate arrangements in the region, it has been 

suggested that the EMEAP should consider the establishment of an Asian institution 

for central banks similar to Europe’s Bank for International Settlements (BIS) in 

Basle. This is seen as a possible move towards a more integrative monetary system 

for the region. Finally, the six Markets Group, a forum for the exchange of views 

amongst the vice ministers of finance, comprise a loose network of cooperation and a 

consultative forum.

The Chiang Mai Initiative 1996 was a set of ‘repurchase agreements’ for US dollars

whereby US securities were used as collateral. As a result this mechanism was

sufficient to withstand a currency attack only to the extent to which this class of

collateral was available. The participating governing authorities include those of:

Hong Kong, Malaysia, Indonesia, Thailand, Japan, Singapore and the Philippines.

Importantly, there is no corresponding limitation placed on these countries monetary

and fiscal policies. The Chiang Mai Initiative, of May 2000, which was motivated as

a result of the 1997 financial crisis and established within the ASEAN +3 Group

consists of a network of bilateral currency swap arrangements between the Finance

ministers of the ASEAN + 3. It extends the 1996 initiative. Among other things this

initiative aims to facilitate the increased cooperation amongst Asian governing

authorities such that they may more closely cooperate on monitoring capital flows and

to develop a regional supervisory mechanism. Swaps supplement existing IMF

arrangements and are subject to the latter’s conditionality. It, to a certain extent,

facilitates the expeditious availability of liquidity to member governing authorities to

act as a pre-emptive measure to dissuade currency attacks. Nonetheless, due to the
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adversity to political integration in the region officials have shied away from the 

possibility that this agreement might act as a platform for regional exchange rate 

stabilization. The Chiang Mai initiative (2005) is a multilateral system of bilateral 

currency swaps. It is supported by a pool of reserves amounting to 40 billion US 

dollars.

The Chiang Mai Initiative, even in its expanded format, is not necessarily sufficient to 

sustain a system of collective pegs (see, for example, Eichengreen (2001)). 

Specifically, the Chiang Mai initiatives are at the discretion of the lender. Moreover, 

it is unlikely that strong-currency countries will extend unconditional commitments to 

their weak-currency country counterparts due to a lack of faith that problems will be 

avoided or that loans will be repaid. That said, the Chiang Mai Initiative is accepted 

to impart exchange rate stability and in doing so may have contributed to closer 

regional and financial integration. Nonetheless, much work remains to be done in this 

regard.

Thirdly, regarding trade integration, in contrast, with the multinational ‘common 

market’ class of agreement prevailing in Europe, the trade agreements in the North 

and Southeast Asia region comprise a web of bilateral arrangements that stem from 

the APEC and the ASEAN. Nonetheless, the IMF direction of trade statistics for the 

North and Southeast Asian region together with Germany, Japan, the United Kingdom 

and the United States indicate a high degree of intra- and inter-regional trade 

integration. Tables 5.2 and 5.3, in Section 4 of Chapter 5, provide the trade analysis 

at three points in time: 1981, 2000 and 2004. The North and Southeast Asia region 

(excluding Japan) is highly integrated with respect to trade and a trend is evident 

towards further integration over time. For example, the degree of trade integration in 

the region excluding Japan is found to increase significantly, from approximately 23 

percent in 1981 to 44 percent in 2004. In contrast, the region’s degree of trade 

integration with Japan has declined by some 25% while the same statistic with respect 

to Germany, the United Kingdom and the United States appears to have remained 

approximately stable. In the light of this finding, it is apparent that intra- and inter

regional exchange rate volatility is a salient source of uncertainty for the region’s 

international trade. It follows that a more coordinated system may alleviate this 

uncertainty.
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Finally, regarding leadership, ab initio there was no centre country in the EMS. 

Specifically, the EMS was a set of identical symmetric bilateral arrangements with 

parallel commitments for strong and weak currencies. The German Deutsche Mark 

organically emerged as the central currency as other large countries failed to develop 

a responsible monetary policy. That said, the Franco-German partnership, which 

provided a type o f leadership mediated through institutions and safeguards for 

minorities virtually guaranteed balance. Hence it is demonstrated that despite the 

context of a two century old legacy of debates about a common destiny old foes can 

work effectively together. Gradualism and opportunism built on a logic of 

reconciliation after centuries of war -  to replace political and military interests with 

common economic interests.

To conclude, while the European experience provides several lessons from which the 

North and Southeast Asian governing authorities may draw; namely concerning 

capital mobility, institutional arrangements, trade integration and leadership. It 

appears that the North and Southeast Asian preference to stabilise its exchange rate 

differs from Europe’s on three important counts. Firstly, capital market liberalisation 

has been achieved before exchange rate stability; presumably thus soft pegs may 

prove a difficult avenue to pursue. Secondly, in contrast to the attitude of European 

governing authorities, a marked reluctance is evident across the North and Southeast 

Asian governing authorities to engage in collective institution-building. For example, 

attempts to formalise a common trade area, despite rapidly rising intra-regional trade 

integration have yielded few promising results. The existing trade agreements in the 

region are pair-specific. Finally, the North and Southeast Asian authorities are 

concerned with exchange rate stability vis-a-vis the world and not internal exchange 

rate stability alone, as was pursued in the European context.

4.5 Determinants of the de facto Asian Exchange Rate Systems

The pre-Asian financial crisis de facto  exchange rate regime, i.e., virtual US dollar 

exchange rate pegging, was determined by a small number of salient factors. Since 

the crisis, however, there is evidence indicating a decline in the importance of the US 

dollar in determining the regions’ exchange rate returns (McKinnon and Schnabl 

(2004) and Bowman (2005)). There are also several salient factors that explain this 

development. The Interim Committee of the Board of Governors of the IMF on
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September 26, 1999 notes ‘the choice of exchange rate regime and the 

implementation of supporting policies are critical for countries’ economic 

development and financial stability, and in some cases potentially for the world 

economy’. In the light of this assertion, it is useful to elaborate on the factors that 

inform the exchange rate regime choice in the Asian region both prior to and since the 

Asian financial crisis, with a view to better informing the choice of a prospective 

exchange rate arrangement in the region. Following this line of reasoning, the Asian 

financial crisis, is posited as a repercussion of the US dollar exchange rate peg 

arrangement (McKinnon and Schnabl (2004)). Its lessons for exchange rate 

management in North and Southeast Asia are incorporated into the selection process 

for a new regional exchange rate regime in the subsequent Section.

4.5.1 Pre-Crisis Exchange Rate Determination

In the period prior to the Asian financial crisis the majority of the monetary 

authorities in the Asia region followed an approximate US dollar peg exchange rate 

regime. A set of cogent reasons to explain this state of nature is described in the 

extant literature. These reasons may be understood as corresponding to three 

headings: a macroeconomic motive, a microeconomic motive and a current-account 

imbalance motive. A US dollar peg is appealing from a macroeconomic perspective 

as the US dollar is an excellent store of value in terms of tradable goods and services 

and hence it ensures price stability. Such an exchange rate peg anchors domestic 

price levels via monetary policy coherence and import inflation. From a 

microeconomic perspective, this class of exchange rate system facilitates financial 

market integration. Specifically, it facilitates the availability of foreign finance, short

term capital flows, foreign direct investment, portfolio flows and may reduce interest 

rate spreads. Overall, it aligns market operator confidence regarding the country risk 

level. Also from a microeconomic perspective, international trade in the region is 

largely denominated in US dollars, the invoicing currency of choice. The 

microeconomic points provide what is generally referred to as the ‘international 

commerce’ incentive to adopt the US dollar peg exchange rate system. In the light of 

these points, both macro- and micro-economic, it is not difficult to understand why 

the North and Southeast Asia region was approximately on a de facto  dollar standard, 

prior to the Asian financial crisis.
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The outcom e, in practice as well as in principle, is that dom estic financial markets 

rem ain underdeveloped, i.e., borrowing (original sin) or lending (conflicted virtue) of 

the dom estic currency in the long-term  is typically not feasible -  foreigners are averse 

to holding claim s or being indebted in relatively m inor A sian currencies. It follows 

that there is a significant unhedgable foreign exchange risk when a country is a 

significant net creditor or net debtor internationally. As a result, the net creditor and 

the net debtor situations constitute tw o further salient reasons, provided in the 

literature, to conserve the outstanding US dollar peg. It is these reasons that this 

Section groups under the heading o f the ‘current-account im balance’ motive.

The preservation o f non-credible nom inal exchange rate pegs, as encouraged by the 

current account im balance factor, m ay im ply interest rate differentials that follow 

from the expectation of a devaluation (revaluation) and result in it being expensive for 

dom estic debtors (or creditors) to hedge foreign exchange rate risk^^. Hence, it is 

suggested, given the costliness o f hedging and the likelihood of the peg holding, that 

net unhedged currency m ism atches m ay tend to follow. A devaluation (or a 

revaluation) in the context o f unhedged positions will have costly real im plications for 

those agents who are exposed to this risk. As a result the incentive to m aintain a US 

dollar exchange rate peg, independent o f the extent to which the peg is non-credible, 

m ight be significant. Naturally, this difficulty is greatly exacerbated in the contexts of 

original sin and conflicted virtue. In these latter instances international trade is 

denom inated virtually exclusively in foreign currency and dom estic m arkets are 

insufficiently developed to facilitate hedging risk and hence forward contracts are not 

available due to the lack o f scope for borrow ing or lending dom estic currency. The 

phenom ena o f conflicted virtue and original sin arise with particular effect in the net 

creditor and net debtor contexts respectively.

Conflicted virtue occurs when it is not possible to lend in dom estic currency. If the 

creditor country’s currency is internationally accepted, i.e., if  there are well developed 

financial m arkets, bereft o f  residual capital controls, and quoted in the currency of

The covered interest rate parity relationship im plies that the interest rate differential dictates the cost
Po f the forward rate: (]_)_,■) =  ( |  +  . The dom estic interest rate is denoted , the foreign
E,

interest rate is denoted and the forward rate is denoted , i.e., the number o f  dom estic currency 

units per unit foreign currency.
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that country, then the impasse of conflicted virtue does not arise. For example, the 

North and Southeast Asian cumulative current account surpluses and net foreign 

direct investment inflows are largely denominated in US dollars -  given the 

compelling preference for that currency amidst its foreign debtors. This evidence 

reflects the conflicted virtue phenomenon.

As US dollar denominated assets accumulate the domestic regulatory authorities have 

an increasing incentive to stabilise the exchange rate against the dollar, more so again 

when other trading partners and competitors follow a dollar standard. The remarkable 

result of the Asian creditor country’s inability to lend in domestic currency, is that the 

foreign exchange risk associated with the enormous transfer of capital that is the US 

trade deficit is in large part shifted to Asian creditor countries. Its virtue of relatively
38 39high savings and correspondingly low imports creates a pressure to appreciate , a 

vice. The implications of exchange rate appreciation might be further clarified as 

follows: [1] it may reduce exports and induce a corresponding drop in economic 

growth due to a decline in the level of mercantile competitiveness relative to 

neighbours; [2] it may initiate a domestic deflationary spiral resulting in a 

macroeconomic slowdown with a zero interest rate and a liquidity trap outcome -  

particularly if the appreciation is repeated and [3] it creates balance sheet losses with 

respect to the enormous build-up of dollar denominated assets in Asia -  such an 

outcome would render reluctant the domestic holders of foreign assets to participate in 

future trade account surpluses.

It is also noteworthy that, the United States enjoys a virtually unlimited US dollar line 

of credit to finance its current account deficit. The creditworthiness of the United 

States in combination with its relatively low propensity to save appears to assure the 

sustainability, at least for a period, of significant current account surpluses. The 

result, from a net-creditor Asian economy perspective, is an increase in dollar assets

A high marginal domestic propensity to save, relative to the United States marginal propensity to
save, is penalised by a steadily increasing quantity o f  exchange rate risk.
39 The net creditor position i.e., a current account surplus scenario, will exert considerable pressure on 
the relevant monetary authority, in the North and Southeast Asia context, to preserve the US dollar peg 
exchange rate arrangement. This may follow due to two reasons. Firstly, if the current account surplus 
is determined by the phenomenon o f ‘conflicted virtue’, as described above. Otherwise, secondly, it is 
possible that the current account surplus follows from a deliberate attempt on the part o f the North and 
Southeast Asian economies concerned to undervalue exchange rates and stimulate exports. In this 
context there is also an incentive to preserve the US dollar peg. McKinnon and Schnabl (2004) and 
Eichengreen (2004) provide compelling evidence in support of the first reason.
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that may eventually cause a self-sustaining run into the domestic currency; and 

pressure for same from economies experiencing current account deficits who indicate 

that unfair terms of trade, or deleterious exchange rate setting practices, are primarily 

responsible. Naturally, the latter hastens the former and vice-versa.

Original sin, on the other hand, is defined as the inability of agents to borrow in 

domestic currency either abroad or domestically due to, for example, incomplete 

and/or fragile financial markets. An implication of which is that the financing of 

long-term domestic assets, which generate domestic currency, implies an inevitable 

maturity or currency mismatch. Moreover, a current account deficit, if it arises, is 

generally denominated in foreign currency. These risks cannot be hedged, at least in 

the long term, due to a foreign investor reluctance to hold domestic currency claims, 

coupled with a debtor’s inability to borrow in domestic currency. Inevitably, in the 

context of these risks, there is a consequent pressure on the domestic exchange rate to 

depreciate and this may create a significant dilemma.

For a period, prior to the Asian financial crisis, the majority of North and Southeast 

Asian economies were in a situation of so-called original sin and were burdened with 

large current account deficits. In this light the monetary authorities of these 

economies were averse to allowing the exchange rate to move at a low frequency or a 

high frequency, relative to the US dollar -  the likelihood was that the currency would 

tend to depreciate. The incentive to stabilise the exchange rates at a low frequency 

stems from a fear of increasing the level of credit risk on national balance sheets and 

undermining the viability of the domestic financial system. A depreciating currency 

may have instigated a series of bankruptcies and a general period of financial distress. 

The high frequency fear is motivated for similar reasons but is underscored by the 

incomplete and shallow nature of domestic capital markets, and the corresponding 

lack of scope to hedge exchange rate risk. In many North and South East Asian 

economies, for example, there is a non-existent forward market, i.e., there is no 

convenient array of interest-bearing domestic bonds, liquid at different terms to 

maturity, available to foreign or domestic investors with which to hedge foreign 

exchange rate risk. Exchange rate pressure to depreciate the currency may lead to an 

inflationary spiral and deleterious repercussions for economic growth.

The incentive to peg is further strengthened in the latter context if the result of the 

exchange rate pressure is relatively high interest rates in the domestic economy. This



aggravates the moral hazard dilemma faced by poorly regulated domestic banks. 

They are encouraged, in the context of original sin, to borrow money abroad and to 

loan money domestically at the relatively high interest rate. Naturally, this behaviour 

will aggravate the real consequences of an exchange rate crisis'*^. As the interest rate 

differential grows the incentive to borrow the US dollar, which is relatively 

inexpensive, given the peg, rather than the domestic currency grows in a pro rata 

manner.

4.5.2 Post-Crisis Exchange Rate Determination

The collapse in the performance of the majority of the Asian economies in the late 

1990s, was preceded by three decades of sustained and unprecedented increases in 

income per capita and virtually full employment throughout the region. This was 

particularly the case amidst the so-called Asian Tigers: Hong Kong, Singapore, South 

Korea and Taiwan. As such, the economic potential of the region is clear, (see 

Krugman (1998) for further details). Regarding the causes of the Asian crisis there 

are two established schools of thought: (1) international financial market failure, this 

points to both informational asymmetries and the dilemma of moral hazard; and (2) 

fundamental weaknesses in the Asian economies themselves, for example the 

presence of inadequate financial regulation in these economies. Johnson (1998), 

Krugman (1998) and Hutson and Kearney (1999) provide useful discussions 

regarding these two explanations. It is likely that the truth embodies some degree of 

both explanations however the precise importance of each individual explanation is 

undecided. Nevertheless, it is generally accepted that the foreign exchange markets 

facilitated the instigation of the crisis internationally and its subsequent contagion. It 

is therefore of importance to consider the possibility that a more coordinated 

exchange rate system might limit the impact of any future crises.

Overall, the Asian financial crisis 1997-98 provides seminal lessons which appear to 

play a key role in regional post-crisis exchange rate determination. Firstly, it is now 

evident that economic success does not imply financial stability, but rather that 

markets are intrinsically crisis prone. As a result of the role played by the foreign

It ought to be noted how ever that a sufficiently  volatile float may in principle a lso  induce sim ilarly  
problem atic interest rate differentials.
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exchange markets in the Asian crisis twinning economic growth with exchange rate 

stabihty is the new objective. Therefore one key aspect of reforming the international 

financial architecture in North and Southeast Asia involves finding an appropriate 

exchange rate regime for the individual countries that would make it less vulnerable 

to future devaluation or revaluation crises. This is the notion of having a double focus 

-  not simply maximising economic growth. Developing on the latter point, the crisis 

underscores the importance of sustainable exchange rate regimes in limiting the scale 

of destabilising capital flows and fostering growth in emerging market economies and 

hence inducing stability of the international monetary and financial systems. For 

example, increasing levels of capital market integration and fixed exchange rates in 

conjunction with inappropriate domestic policies are virtually ruled out due to the 

fragility of domestic balance sheets, i.e., the high interest rates needed to defend the 

peg may be infeasible. That said, a dirty float may be more attractive than a clean 

float, i.e., active management may nevertheless be not only feasible but desirable.

The quasi US dollar peg has been identified as a key contributory factor in 

precipitating the currency crisis (see Eichengreen (1997) and Ito et al. (1998)). 

McKinnnon and Schnabl (2004) elaborate on the undue build up of East Asian 

country foreign currency liabilities (mainly in US dollars) combined with a 

concurrently depreciating Japanese yen and a significant proportion of assets yielding 

returns in this latter currency are partially responsible for the currency attacks, i.e., 

declining international competitiveness raised fears that obligations with respect to 

liabilities would not be satisfied. This, of course, is a case in point, with respect to the 

net debtor position previously oudined -  while the weaknesses of the US dollar peg 

exchange rate regime are underscored simultaneously the mechanism that dictates the 

preservation of the inherited regime are illustrated. Obviously, the shortcomings of 

the US dollar exchange rate system eventually prevailed. The Asian financial crisis 

provides a number of important lessons with respect to exchange rate arrangements, 

going forward, in North and Southeast Asia.

Secondly, a further weakness with respect to the US dollar peg exchange rate

arrangements is that there are various competitiveness losses due to trade and

investment linkages not being primarily aimed at the dollar area. A volatile trade

weighted exchange rate implies invidious uncertainty with respect to both

international trade and foreign direct investment. This is particularly critical for the
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small internationally oriented economies of North and Southeast Asia. Ineluctably, 

the growth of intra-Asian trade is increasing the cost of intra-Asian exchange rate 

variability. Indeed, Frankel (1993) uses the familiar gravity model to document a 

super-natural trade bloc (in contrast to Krugman’s natural trade blocs) amidst the East 

Asian economies, i.e., trade is biased intra-regionally to a larger extent than can be 

explained by geographic proximity alone. Following the pattern of trade integration 

in North and Southeast Asia it is apparent that a simple peg to the US dollar is sub- 

optimal"*'. In fact, the US dollar nominal exchange rate, from 1995 through 1997, 

appreciated by twenty five percent against the yen and by seventeen percent against 

the synthetic Euro. Hence the Asian currencies initiated a phase of real effective 

exchange rate appreciation resulting in current account imbalances. These economies 

exported a substantial proportion of their goods to Japan and hence their loss in export 

competitiveness contributed to the deterioration in the current account of their balance 

of payments. It is maintained that the exclusive focus on the US dollar price of 

domestic currencies set the conditions for the currency crisis in the 1997-98 period.

Thirdly, the 1997-98 crisis demonstrated the marked interdependencies amidst 

economies in the Asia region. It showed the urgency of upgrading potential 

supervision, financial market regulation, and corporate governance. It also 

highlighted the importance of establishing a zone that is better insulated from the 

influence of highly leveraged New York institutions and the less than generous 

assistance and conditionality of multilateral financial institutions. Indeed, following 

the IM F’s lethargic reform process. East Asia, with its ample supply of foreign 

reserves, i.e., sufficient liquidity, constitutes a promising candidate to provide its own 

exchange rate (prospectively monetary) safety system. The political willingness, if it 

exists, stems from the Asian financial crisis and the hai'dship endured by tens of 

millions of people in Thailand, Indonesia and South Korea but also in the Philippines 

and Malaysia.

Finally, with respect to the shortcomings of the US dollar peg regime, it is 

acknowledged that the regime provides a misleading signal of confidence that 

encourages domestic enterprise to borrow directly from foreign banks in US dollars 

without hedging their liabilities and equally for foreign banks to lend massively.

For exam ple. Fukuda (2002) notes that the return to a dollar peg is probably sub-optim al in his 
criticism  o f  M alaysia’s reversion.
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especially at short maturities without appropriately checking country and debtor risk. 

As a result of these weaknesses many countries, following the logic of M undell’s 

incompatibility triangle, either abandoned the fixed dollar peg or curbed free capital 

mobility while they chose to retain independent national monetary policies. In short, 

given the four aforementioned reasons, the US dollar peg appears insufficient to the 

task.

Following the Asian financial crisis many researchers note a significant change in the 

exchange rate arrangements across the North and Southeast Asia region. See Section 

4.2 for further details. The implications of the aforementioned lessons are borne out 

by the results gathered. Overall, the results reported in the fifth Chapter of this thesis 

concur. The new regime appears to extend the currency-specific basket pegs from a 

single element, i.e., the US dollar, to include, v, îth varying weights, the Japanese yen 

and the German mark (the euro since January 1 1999) in certain instances. As the 

markets exert pressure on the exchange rate prices that the monetary authorities 

appear to support, the authorities tend, at least to an extent, to lean against the 

direction of the imposed pressure via a number of currency market intervention 

techniques, i.e., they preserve discretion concerning the exchange rate determination 

process. Hernandez and Montiel (2002) elaborate on the likely objectives of the 

alleged post-crisis policy of ‘leaning against the wind’. The authors study the five 

crisis economies, i.e., Indonesia, Korea, Malaysia, the Philippines and the Thai 

economies. Particularly, this arrangement implies not reintroducing exact predictable 

pegs against the US dollar. The authors identify four likely objectives directly 

concerned with placing limits on variability: firstly  to reduce the noise or volatility of 

high frequency exchange rate movements in order to anchor the agents’ extrapolative 

expectations and smooth the path of appreciation or depreciation of the real, nominal 

or effective exchange rate, after the overshooting associated with the crisis; secondly 

accumulate a reserve ‘war chest’ in order to stabilise the exchange rate in the future, 

i.e., smoothing the pace of nominal appreciation via reserve accumulation in the wake 

of the overshooting in the financial crisis. In contrast, to excessive loosening of the 

domestic fiscal and monetary policies to promote real economic activity (which may 

undermine confidence) the limiting of exchange rate appreciation may constitute a 

component of a recovery strategy; thirdly it reduces the probability of currency crises 

as the government has no incentive to implicitly commit to an exchange rate parity

fourthly  it reduces moral hazard problems that may arise due to implicit exchange
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rate parity guarantees. This ‘leaning against the wind’ policy may have provided a 

compromise between desirable but potentially conflicting objectives in the post-crisis 

period. Malaysia probably faced a less favourable stability-flexibility trade-off than 

the other countries thus accounting for its decision to reflate its currency without the 

Fund’s conditional aid.

Hernandez and Montiel (2002) conclude that the exchange rate policies pursued by 

the Asian economies during the post-crisis period receive a favourable verdict: firstly  

they smooth exchange rate movements, thus reducing noise and facilitating the 

efficient allocation of resources, secondly they promote economic recovery by 

limiting the move to appreciate of the currencies over time. These economies are 

heavily outwardly oriented. Thirdly, they accumulate reserves to render credible any 

desired exchange rate linkages and so avoid, or at least delay, the cost of original sin. 

Furthermore, the economies have enjoyed large current account adjustments linked 

with a rapid growth recovery without inflation, particularly where political 

uncertainty has been avoided. Finally, foreign exchange market pressure {i.e. reserve 

changes, interest rate changes and foreign exchange rate changes) from the markets 

has not penalized the countries for these exchange rate policies despite the fact that 

these currencies are in principle vulnerable to a speculative attack. Nonetheless, the 

subsequent Section describes the scope for improvement. A collective basket peg 

constitutes a promising more coordinated exchange rate regime for the region.

4.6 The Case for a Collective Basket Peg Exchange Rate System

The EMS served to insulate European currencies from innovations in the US dollar

exchange rate. It follows that Europe’s EMS might have implications for the

desirability and design of some kind of prospective Asian exchange rate system. In

this vein, Bayoumi and Mauro (2001), as noted in Section 4.3, show that although the

economic conditions for an optimum currency area are not very different in North and

Southeast Asia to those that existed in Europe prior to the establishment of the EMS,

the political conditions do not favour integration. As against this, however, the

previously loose links that have traditionally existed between the central banks in the

region are becoming stronger. Indeed the development of Asian institutions

constitutes compelling evidence in this regard. Nevertheless, this thesis does not

conclude that an ERM type system is a promising avenue for further progress, with
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respect to exchange rate management, in North and Southeast Asia"* .̂ Rather, it is 

posited that a collective basket peg exchange rate arrangement, with its greater 

flexibility and its promise of stable effective exchange rates, is better placed to benefit 

from the level of North and Southeast Asian macro-economic and growing 

institutional convergence.

The contributions of Williamson (2001), Kawai (2002) and Ogawa and Ito (2002) to 

the literature on North and Southeast Asian exchange rate management advocate the 

adoption of a de facto, explicit rather than tacit, common currency basket. In the first 

instance, the case for a more coordinated exchange rate system is essentially argued as 

a result of three factors. First, the apparent inability of foreign exchange markets to 

attain fundamental equilibrium prices"^^. Second, following the lessons of the Asian 

financial crisis, and those provided by the evolution of exchange rate management in 

Europe, insofar as exchange rate movements imply externalities for neighbouring 

countries, those countries ought to be entitled to have a voice in the foreign exchange 

policy assessment process of their neighbours. This motivates a more coordinated 

exchange rate system across North and Southeast Asia. Third, a more coordinated 

exchange rate regime is motivated, as the traditional US dollar peg exchange rate 

regime is unable to stabilise the trade-weighted exchange rate and it renders the 

region susceptible to experience financial crises. The implication is that another 

basket of currencies might be more appropriate to act as the kernel of an explicit and 

formal more coordinated exchange rate system for the region. In short, basket 

currency regimes including the dollar and the yen would better suit the geographical 

structure of the balance of payments of the region’s economies and may foster 

stability.

See Section 4.4 for a synopsis o f  the European lessons and their relevance in the Asian context.
The standard models o f  exchange rate determination postulate that exchange rates are determined by 

relative national price levels, relative inflation rates, and relative interest rates (See Meese and Rogoff 
(1983)). This body o f literature implies that the choice o f an exchange rate regime is essentially the 
choice o f  a monetary policy. It follows that a governing authority must choose either a fixed exchange 
rate and allow the rate to act as a nominal anchor or adopt an inflation target and allow the exchange 
rate to float, i.e., the bipolarity conventional wisdom regarding the exchange rate regime continuum. 
However, since the M eese and Rogoff (1983) contribution, and the flurry o f studies that stemmed from 
that article, it is generally acknowledged that the standard models perform dismally in an empirical 
setting. Rather, it is suggested that exchange rate determination might be dominated by herding, 
bubbles, reversals and contagion. In the light o f  this hypothesis it follows that the markets may not be 
relied on to attain the fundamental equilibrium exchange rate and instead that monetary authorities and 
central banks ought to aim to guide the markets to achieve this goal. It is in this context that this 
dissertation motivates the adoption o f a common basket peg, i.e., a more coordinated exchange rate 
system, in the North and Southeast Asia region.
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In the second instance, the following points summarise several significant weaknesses 

of the EMS model relative to a collective basket peg exchange rate system in the 

North and Southeast Asian context. Firstly, the corresponding requirement of 

effective intervention to defend the cross-rates in other participating currencies 

implied by an EMS-type exchange rate system is unattractive in the Asian context. 

For example, China has an undeveloped foreign exchange market and, furthermore, 

doesn’t recognise the Taiwan dollar. In contrast, in a collective peg exchange rate 

scenario, China and Taiwan might intervene quite independently of one another, each 

persisting in not recognising the other. Secondly, Hong Kong would have to revert to 

circumscribed floating which would be a significantly more drastic step than changing 

the currency unit to which its currency is keyed. In contrast, in a collective peg 

exchange rate scenario, the Hong Kong dollar might continue with its currency board 

system to manage the Hong Kong dollar, against the US dollar expressed against a 

basket of other currencies. Thirdly, there exists no economic power, such as Germany 

in the region, about which a new exchange rate regime might be arranged, either 

tacitly or explicitly. Arranging a new system about the Japanese yen would naturally 

render the member currencies vulnerable to the vagaries of that currency. Finally, 

there is too wide a range of preferences with respect to inflation and exchange rate 

policies to permit frequent parity changes, which are presumed against in the ERM. 

Against this the collective basket peg allows for currency specific bands with the 

possibility of a crawling peg exchange rate system in the early stages.

In the third instance, the aim of a common basket peg is two-fold: firstly, to provide a 

non-inflationary nominal anchor as was available via the US dollar peg exchange rate 

regime and secondly to stabilize the effective exchange rates and hence insulate the 

North and Southeast Asian currencies from shocks to the dollar/yen/euro rates'^ thus 

avoiding inadvertent competitive devaluations. It follows from these points that a 

compelling case exists for the North and Southeast Asian governing authorities to 

adopt a collective currency peg to a basket of major currencies -  the common peg 

alternative promises the benefits of the US dollar peg regime while avoiding its 

shortcoming of effective exchange rate instability.

Kwan (1998) shows that the yen/US dollar exchange rate has a statistically and economically 
significant effect on output growth across the nine most important Asian economies.
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4.6.1 A Collective Basket Peg Approach in North and Southeast Asia

As a first order approxim ation the traditional N orth and Southeast Asian exchange 

rate system, existing particularly but not exclusively prior to the Asian financial crisis, 

may be described as a com m on basket consisting o f a single currency; the US dollar. 

Since the N orth and Southeast Asian financial crisis, however, the US dollar has been 

allocated a significantly sm aller weighting by m any o f the N orth and Southeast Asian 

governing authorities and other im portant w orld currencies have been allocated a 

significant w eight (M cKinnon and Schnabl (2004) and Bowm an (2005)). These 

developm ents m ay com prise prom ising initial steps in the direction o f a more 

coordinated N orth and Southeast Asian exchange rate system  in the style o f a 

com m on currency basket.

It appears that m any of the North and Southeast A sian currencies peg to an informal 

unilateral craw ling peg system. This system o f exchange rate m anagem ent exhibits 

certain advantages. It lim its pegging effects (o f overvaluation) in the context of 

inflation differentials. M oreover, it allows the trade-off o f com petitiveness (e.g. 

depreciation relative to com petitors or lim iting revaluation which w ould jeopardise 

export led econom ic growth) and inflation control (e.g. appreciation would offset a 

decline in purchasing power) given the flexibility intrinsic to the system ”*̂ . These 

benefits, however, m ay also be incorporated into a more coordinated arrangement. 

M oreover, the received system also exhibits deficiencies: the instability of the 

effective real exchange rates of the North and Southeast Asian currencies poses a 

com m on dilem m a. Naturally, a unilateral pegging to trade w eighted baskets would 

fail due to differing degrees o f trade integration. A dollar/yen exchange rate change 

would result in a change in intra-A sian rales im plying uncertainty with respect to 

trade with developed and neighbouring North and Southeast Asian trading partners.

It is helpful to illustrate the currency basket approach in a North and Southeast Asian 

context. To com m ence, consider a three currency world: an Asian currency unit, e.g.,

45 The current exchange rate practices o f North and Southeast Asia are quite varied. Williamson 
(1996), focuses on the nominal, real and nominal and real effective exchange rates, provides country- 
by-country weaknesses o f each regime. For example, the Korea won and the Malaysian ringgit appear 
to follow a depreciating yen as they are close competitors o f  Japan in international markets; while the 
Singapore dollar follow s an appreciating yen to ward off import inflation.
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the Korean won and the Japanese yen and the United States dollar. Assume the 

Korean won is pegged exclusively to the US dollar. If the Japanese yen relatively 

appreciates this necessarily drives an effective depreciation of the Korean won: this 

may increase competitiveness, output and improve the current account but it will 

simultaneously exert inflationary pressure. To avoid this outcome it is attractive to 

extend the Korean won peg from the US dollar alone to also include the Japanese yen. 

Allowing the basket weights to be portion-of-trade determined effectively insulates 

the economy from the impact of trade-weighted exchange rate fluctuations with 

respect to national output, the balance of payments and inflationary pressures. 

Naturally, while macro-level neutrality is approximately assured local exporters will 

still be hit unless competitors share the common basket peg regime. In that instance 

relative competitiveness will remain unchanged.

The real world is of course more complicated. It consists of a multiplicity of currency 

units. The same idea holds however and the trade-weighted basket may be extended 

to include the currencies of all significant trading partners. It is often asserted that 

this solution necessarily implies a number of difficulties. Firstly, it is noted that a 

long tail of currency weights may prevail. This is a minor computational burden. 

Naturally, the tail might be truncated at a reasonable point. Secondly, China and 

Indonesia have relatively high nominal-real exchange rate differentials. These 

discrepancies ought to be accounted for. This is a further computational difficulty 

which probably excludes real time intervention. Thirdly, trade structures, which 

naturally differ across North and Southeast Asia imply different country-specific sets 

of weights. One solution to this difficulty is to establish a currency peg to a common 

basket using a weighted average of the extra regional trade to calculate the weights. 

The justification to resolve the third problem stems from the fact that the North and 

Southeast Asian economies appear to be important competitors and trading partners 

for one another and therefore they prefer to have their currencies linked ‘together’ as 

they move on international foreign exchange markets. Indeed, Masahiro and Takagi 

(2000) report that the North and Southeast Asian economies compete heavily against 

one another: they have a self-similar geographical distribution of trade outside intra 

regional trade and this encourages the establishment of a natural monetary grouping. 

It is important to note that the US dollar continues to play a key role in the exchange 

rate basket, due to the heavy reliance regarding trade of the North and Southeast
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Asian economies on the US economy"^^. Finally, the cross-section of preferences with 

respect to inflation may impede the development of a common basket peg. As a 

matter of practicality it may be feasible to allow substantial bands around a credible 

parity. Moreover, the prescribed central parity may be allowed to crawl, at least 

initially, and the various system members may be permitted, in the same spirit, a 

period of exchange rate specific band widths. These facilities may allow the 

offsetting of differential inflation levels; they may avoid importing inflation; or they 

may facilitate a desired balance of payments adjustment.

4.7 Summary and Conclusions

The Chapter commenced by describing the de jure  and the de facto  North and 

Southeast Asian exchange rate regimes. In the light of this description, and the 

corresponding uncertainty stemming from the extant literature, an account of this 

thesis’s contribution to that literature was presented.

In the ensuing Section a case was outlined for the heightened co-ordination of the 

North and Southeast Asian currencies. Specifically, while a floating exchange rate 

regime implies the retention of an important macroeconomic policy instrument, i.e. 

monetary policy, and avoids the prospect of invidious speculative attacks, it suffers 

the drawback of possible covert intervention inducing disequilibria or indeed the 

markets’ internal dynamics failing to yield fundamental exchange rate prices. 

Moreover, a fixed exchange rate regime implies a disciplining effect on policies 

relating to macroeconomic variables. Such constrained policies are likely to yield 

spin-off externalities such as stock market integration and positive macroeconomic 

repercussions. Overall, this Section advocated that a repositioning of the existing 

Asian exchange rate arrangements, towards a more co-ordinated exchange rate 

arrangement, would be advantageous. Several pertinent macroeconomic and time 

series pre-conditions were described. These pre-conditions include trade integration 

and shock correlations with respect to output. From a time series perspective they 

include stable relevant exchange rate prices, and if not, high collinearity and 

coincident phases o f tranquillity and volatility in the relevant Asian exchange rate 

returns.

The US dollar enjoys well developed financial markets and a valuable legacy in the aftermath o f the 
Bretton Woods agreement.
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Motivated by this discussion the process to EMU was sketched and salient lessons 

with respect to the heightening of co-ordination amongst Asian currencies were 

summarised. The Chapter then synopsised the likely mechanisms driving the de facto  

exchange rate regimes in the region both prior to and in the aftermath of the Asian 

financial crisis. These factors include macro- and micro-economic considerations as 

well as changing trade and capital patterns alongside the Asian financial crisis which 

has shed new light on the emerging patterns. An understanding of these determinants 

is vital with respect to informing the design of a more integrative exchange rate 

regime for North and Southeast Asia. The imposition of an exchange rate system that 

neglects the main driving forces in the foreign exchange markets risks being spurned 

by these same forces. For example, a reversion to the US dollar peg exchange rate 

regime, throughout the region, in the context of growing intra regional trade 

integration and foreign direct investment, alongside an unwieldy US dollar-Japanese 

yen exchange rate might induce another regional financial crisis.

As a preliminary step, and as a means of implementing heightened regional exchange 

rate coordination, a case for a collective basket peg arrangement was presented. 

Essentially, the collective basket peg promises to provide a non-inflationary nominal 

anchor and to stabilise the effective exchange rates, thus avoiding inadvertent 

competitive devaluations.
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C hapters Is there a Yen Block Emerging in North and Southeast 
Asia?

5.1 Introduction

The economies of North and Southeast Asia progressed markedly over the last three 

decades of the 1900s. China, Indonesia, Japan, Malaysia and Thailand grew at annual 

average rates of between three and five percent, while Hong Kong SAR, Singapore, 

South Korea and Taiwan each achieved annual average growth rates in excess of six 

percent. This remarkable performance over a sustained period without significant 

interruption attracted attention from economists and policymakers. The fastest 

growing countries in the region became known as the 'Asian tigers'. They delivered 

unprecedented rises in income per head with virtually continual full employment. 

They spawned a renewed interest in growth economics throughout the world as 

analysts endeavoured to understand the underlying principles behind 'the Asian 

grow'th model' with a view to emulating it in their own economies. The Asian 

financial crisis brought the sustained period of fast economic growth to an end. 

Specifically, the real economies of Hong Kong SAR, Indonesia, Malaysia, the 

Philippines, Singapore, South Korea and Thailand collectively collapsed from an 

average growth rate of 6.8 percent in 1996 to a contraction of 4.4 percent in 1998 

(IMF (1998)).

The Chapter is structured as follows. Section 5.2 describes the fluctuations of 

economic growth in North and Southeast Asia and points to a number of likely causes 

of the crisis, in the region’s economic growth in the late 1990s. Subsequently, the 

impact of the Asian financial crisis on exchange rate behaviour in the region is 

portrayed. The following Section, Section 5.3, describes the possibility of a yen block 

as a device to avoid this hazardous exchange rate behaviour, and it provides the 

working definition for a yen block adopted in this thesis, while also outlining the 

factors that are conducive to the development of a yen block. The extent to which 

these factors are concurrently present in North and Southeast Asia is evaluated. At 

this point the Chapter turns to Section 5.4 which documents emerging trade linkages 

in the region and performs a preliminary analysis of Japanese yen exchange rate
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return correlations. The first sub-Section of 5.5 then motivates the subsequent 

econometric study, drawing together elements from the prior discussions while the 

second sub-Section outlines the methodology adopted. The third sub-Section 

describes the sample data. Section 5.6 provides a detailed description of the 

econometric methodology employed to measure the extent to which a de facto  yen 

block is emerging in North and Southeast Asia and it discusses the hypotheses tests 

performed. Finally, Sections 5.7 and 5.8 comprise the empirical results. The latter 

Section compares and contrasts the results with prior findings in the literature. Section 

5.9 summarises and provides conclusions.

5.2 The Asian Economic and Currency Crises

The devastating impact of the crisis on the US dollar and Japanese yen exchange rates 

of the worst affected countries during 1997 and 1998 is presented in Table 5.1. 

Looking first at the top part of the Table, the countries can be grouped into four sets. 

The Indonesian rupiah stands alone as having depreciated against the US dollar by 

340 percent by the end of 1998. The Malaysian ringgit, the Philippine peso, the South 

Korean won and the Thai baht depreciated by an average of 65 percent, the Japanese 

yen, the Singapore dollar and the Taiwan dollar depreciated by an average of 20 

percent, and the Chinese yuan along with the Hong Kong SAR dollar remained 

steady. The bottom part of the Table shows, as expected, that the depreciations against 

the Japanese yen were less than against the dollar. As before, the Indonesian rupiah 

stands alone as having depreciated against the Japanese yen by over 260 percent by 

the end of 1998. The Malaysian ringgit, the Philippine peso, the South Korean won 

and the Thai baht depreciated by an average of 38 percent, the Singapore dollar and 

the Taiwan dollar remained steady on average, and the Chinese yuan along with the 

Hong Kong SAR dollar appreciated by an average of 14 percent.

With the benefit of hindsight gained from witnessing the collapse in performance of 

these economies following the Asian financial crisis during the late 1990s, many 

questions have since been raised about the appropriateness of the exchange rate 

systems operated by these countries, and about whether some form of coordinated 

regional exchange rate system could have prevented or mitigated its ill-effects.
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Table 5.1
Currency Movements during the Asian Crisis

Currency

Domestic 
currency 
per unit 
o f foreign 
currency

1996

1996= 100

1997 1998

US dollar exchange rates
Chinese yuan 8.31 99.71 99.58
Hong Kong SAR dollar 7.73 100.11 100.16
Indonesian rupiah 2328 123.47 440.14
Japanese yen 108.69 111.31 120.29
Korean won 804.64 118.02 174.00
M alaysian ringgit 2.51 111.81 166.81
Philippine peso 23.61 113.06 156.17
Singapore dollar 1.41 105.37 118.51
Taiwan dollar 27.45 104.50 121.87
Thai baht 25.35 123.45 162.79

Japanese yen exchange rates
Chinese yuan 0.08 89.75 89.21
Hong Kong SAR dollar 0.07 90.11 83.69
Indonesian rupiah 21.40 110.54 363.68
Korean won 7.39 105.86 145.42
M alaysian ringgit 0.02 100.31 140.09
Philippine peso 0.24 101.51 130.38
Singapore dollar 0.01 94.74 98.91
Taiw an dollar 0.25 93.96 101.69
Thai baht 0.23 110.71 135.78

Notes. The data source is Datastream  International. The
first colum n o f  data gives the raw  annual average exchange
rates for 1996. The next two colum ns give the exchange
rate indices for 1997 and 1998 with 1996 = 100.
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It is worthwhile noting the global ramifications of contagion that emanated from the 

North and Southeast Asian crisis (Hutson and Kearney (1999)). The contagion effect 

highlights the importance of an international financial architecture, and particularly a 

more co-ordinated exchange rate system for the region, that minimizes the likelihood 

of a re-occurrence of the financial crisis. When it commenced in May 1997 with the 

first speculative attack on the Thai baht, the crisis spread throughout the region with 

alarming speed. The Philippine peso was attacked in June and the Indonesian rupiah 

along with the Hong Kong SAR dollar and the Malaysian ringgit were attacked in 

July of the same year. The foreign exchange market turmoil spread to the stock 

markets in these countries and continued throughout the following three months. By 

October 1997, the IMF had been called in by Indonesia, the Philippines and Thailand, 

and the contagion reached Hong Kong SAR where the Hang Seng stock index lost a 

third of its value in seven days. In November, Japan and South Korea's currency and 

stock markets came under attack, and the IMF was called in by South Korea in 

December. The financial turmoil that was initially confined to Asia spread across the 

world's financial markets in late 1997. The United States Dow Jones index suffered a 

seven percent decline on 27 October 1997 that forced the suspension of trading. In 

Russia, the authorities implemented a unilateral default on domestic debt, devalued 

the rouble and imposed severe capital controls. The Malaysian authorities also 

imposed capital controls following a series of public statements by Prime Minister 

Mahathir condemning the role of speculators in generating the financial turmoil. 

These events caused international investors and lenders to become increasingly risk- 

averse. They reassessed other potentially vulnerable emerging markets and turned 

their attention to Brazil and Latin America more generally. The Russian default along 

with its spillover to Latin America caused large losses for some western banks and 

leveraged hedge funds. The highly publicized Long Term Capital Management Ltd 

episode showed how western financial institutions could be vulnerable, and it also 

drew attention to analysts' lack of knowledge about the extent of derivative risk that 

exists in today's domestic and global financial markets.
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5.2.1 The Cause of the Economic Crisis

The previous Sections sketch the levels of economic growth in the North and 

Southeast Asia region, over the last three decades of the twentieth century, as well as 

alluding to the currency crisis and the slump in economic growth and also the global 

ramifications of that crisis. However, they did not explicitly broach the question of the 

cause of the crisis. A voluminous literature has sprung up which attempts to explain 

what caused the Asian financial crisis, and there are two broad explanations (Johnson 

(1998), Krugman (1998) and Hutson and Kearney (1999)). The first asserts that it 

resulted mainly from international financial market failures such as informational 

asymmetries and moral hazard. The second points to fundamental weaknesses in the 

Asian economies themselves, including crony capitalism, poor corporate governance, 

inadequate financial regulation, and inappropriate exchange rate policies. It is likely 

that the truth of the matter embodies some degree of each explanation. The region’s 

foreign exchange markets, however, were central to the instigation and contagion of 

the crisis.

The outlined sequence of events, i.e., the overall collapse in Asian economic growth 

as facilitated and exacerbated by the currency crisis (Corsetti et al. (1999)), points to 

the desirability of a more coordinated exchange rate system for North and Southeast 

Asia. One possible avenue to mitigate for the likelihood of a re-occurrence of the 

Asian financial crisis is the formation of a yen block in the region.

5.3 The Yen Block Notion Defined and its Determinants

The issue of what constitutes a yen block has received three main interpretations, 

ranging from the general notion of regional interdependence in trade and investment 

flows, to the more specific idea of the yen acting as an important regional invoicing 

currency for trade and financial transactions, to the stricter definition whereby 

regional exchange rates may be determined largely by movements in the yen. This 

latter view is the focus of this Chapter. It incorporates the possibility of the emergence 

of a regional exchange rate mechanism with the yen as its central currency, in an 

analogous fashion to the role played by the German mark in the EMS. This analogy is 

worthy of investigation because the EMS has been very successful in reducing intra-
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European exchange rate volatility (Kearney and Patton (2000)). Moreover, it is 

worthwhile noting that should the Japanese yen demonstrate a second-order 

importance with respect to exchange rate determination in the region, this evidence 

imparts the possibility that several of the reference currency baskets in the region 

might be extended, on a multilateral basis, to include the Japanese yen. This latter 

prospect is that of the inception of a common basket peg in the region. It is discussed 

in the Section 3.6 and several empirical results pertaining to this possibility are 

presented in the sixth Chapter. That said, the likelihood of the emergence of a yen 

block in the region, may be described as dependent upon a number of factors. The 

most important of these include: first, the growth in regional trade and investment 

linkages; second, the extent to which the region's economic and financial structure is 

tending towards an optimum currency area; third, the degree of confidence in the 

value of the yen due to Japan’s macroeconomic performance and political stability; 

fourth, low and stable inflation rates in Japan; fifth , a well established set of active 

primary and secondary financial markets in which a wide array of yen-denominated 

instruments can be traded at low transaction costs without excessive regulation; and 

fiinally, a willingness by the Japanese authorities to allow and encourage the yen to 

become more globalised.

5.3.1 An Evaluation of the Determinants of a Yen Block

In evaluating these factors, the regional and global importance of the yen together 

with Japan’s historically low inflation is accepted internationally, although the 

economy’s recent sluggish performance, in the 1990s, together with its vulnerable 

banking sector and enhanced political uncertainty during the past decade has curtailed 

the growth of its influence. The failure by the Japanese authorities to unwind 

historically excessive regulation has impeded the development of yen-denominated 

financial instruments and markets, and this has also impeded the growth of the yen’s 

regional and global influence. The Japanese authorities have been historically 

reluctant to internationalise the yen, but Das (1993) describes how this has changed 

over time. Although the yen does not perform a dominant role in the world or in the 

North and Southeast Asia region as an invoicing currency, this is slowly changing. 

Japan itself invoices about one third of its exports and one sixth of its imports in US 

dollars, due largely to the fact that the US is a major market for Japanese exports, and 

Japanese firms invoice in foreign currency as a natural hedge against the
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consequences of trend appreciation. The yen is, on most measures, the third most 

important currency in the world behind the US dollar and the German mark 

(irrevocably tied to the euro since January 1 1999). For example, in 1998 

approximately 50 percent of international bank assets are denominated in US dollars, 

with the corresponding figures for the mark and the yen being 14 percent and 12 

percent respectively. The US dollar accounts for approximately 60 percent of the 

world’s reserve currencies, with the corresponding figures for the mark and the yen 

being 19 percent and eight percent respectively. The US dollar continues to occupy its 

pivotal roles as the dominant international unit of account, medium of exchange and 

store of value. It remains the most internationally used currency, central banks still 

hold the largest proportion of their official international reserves in US dollar 

denominated assets, and they continue to use the US dollar as the chief vehicle of 

their exchange rate intervention policies. Indeed, many countries in the region 

continue to manage their exchange rates by focusing on the US dollar value of their 

currencies to a greater or lesser extent. Although this constitutes strong evidence 

against the importance of the yen as a dominant regional currency, it does not imply 

that the influence of the yen is not rising over time in a manner consistent with an 

emerging yen block.

5,4 The Trade Linkages and Exchange Rate Correlations

The degree of regional trade integration amongst the countries included in this study,

over the past two decades, is presented in Table 5.2, which is drawn from the IMF’s

Direction o f  Trade Statistics. The Table shows each country’s trade (measured as the

sum of its exports to, and its imports from the other country as a percentage of its total

exports and imports) with each other country in the region. The ‘country’ denoted

‘N SA ’ stands for ‘North and Southeast Asia minus Japan’, i.e., it includes China,

Hong Kong, Indonesia, Korea, Malaysia, the Philippines, Singapore and Thailand.

This shows how much trade is done between the countries in the region excluding

Japan which obviously dominates the region’s trade. The column figures for ‘NSA’

are totals, and the row figures for ‘NSA’ are averages. An average figure is printed at

the point where the ‘NSA’ column and row intersect. The Table also shows the

proportions of trade that the region and its countries conduct with Germany, the UK

and the US. This comparison is useful insofar as it casts light on the trade linkages

between the region and the world’s other major currencies in addition to the yen
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Table 5.2
Direction of Trade Statistics for North and South East Asia

Panel A: Data for 1981

Ch HK In Ja Ko Ma Ph Si Th NSA Ge UK US

China . 15.1 0.3 25.4 NA 0.7 0.9 1.8 0.9 19.6 5.0 1,5 14,4
Hong Kong 15.5 - 2.0 14.6 2.7 0.8 1,2 6.0 1.2 29.5 4.2 5.7 18.6
Indonesia 0.7 0.6 - 43.4 2.2 0.3 1,9 10.0 0.5 16.3 3.3 1.9 17.3
Japan 3.5 2.0 5.9 - 3.1 1.8 1,2 2.2 1.1 20.8 2.8 2,5 21.8
Korea NA 2.9 1.6 15.1 - 1,7 0.8 1.0 0.6 8.6 3.1 2.3 24.8
Malaysia 1.6 1.7 0,5 22.8 2.5 - 1.2 18.0 2.5 28.0 3.7 3.7 13.8
Philippines 2.0 3.2 2,6 20.3 2.2 2,0 - 1.7 0.4 14.1 4.1 2,6 26.2
Singapore 2.0 4.8 NA 15.1 1.2 13.8 0.8 - 2.8 25.4 2.7 2.7 12,9
Thailand 3.0 2.5 0.9 20.1 1.7 3.5 0.2 7,3 ■ 19.2 3.8 2.2 13,0

NSA 4.0 4.1 2.0 22.1 2.2 3.1 1.0 6.0 1.3 20.1 3.6 2.8 18.1
Germany 0.5 0.6 0.4 2.3 0.4 0.3 0.2 0.3 0.2 3.0 - 7.0 7.1
UK 0.3 1.5 0.2 2.8 0.5 0,4 0.2 0.6 0.1 3.7 11.2 - 12.1
US 1.1 1.7 1.5 12.2 2.1 0.8 0.8 1.0 0,4 9.4 4.4 5.1 -

Panel B: Data for 2000

Ch HK In Ja Ko Ma Ph Si Th NSA Ge UK US

China _ 11.8 1.6 18.3 7,6 1.8 0.7 2.4 1.5 27.3 4,3 2.2 16.4
Hong Kong 39.0 - 0.6 8.9 3.4 1.6 1.0 3.5 1.3 50.4 2.9 2.9 14.9
Indonesia 5.0 2.0 - 20.7 6.7 3.2 1.0 10.8 2.2 31.0 2,8 2.2 12,4
Japan 10,0 3.4 2.8 - 6.0 3.3 2.0 3.2 2,8 33.4 3,8 2.5 25.2
Korea 9.4 3.6 2.6 15,7 - 2.5 1.6 2.8 1.1 23.6 2.9 2.4 20,2
Malaysia 3.5 3.7 2.2 16.7 3.8 - 2.1 16.5 3.7 35.5 2.7 2.6 18,8
Philippines 1.9 4,2 1.2 15.8 4.8 3.4 - 7.1 2.8 25.5 2.8 2.5 22.7
Singapore 4.6 5.3 NA 12.3 3,6 17,6 2.5 - 4,3 37.8 3.1 2,3 16,2
Thailand 8.9 4.8 1.9 19.1 2.6 4.7 1,6 9.2 - 33.6 2.6 2,5 16.3

NSA 10.3 5.1 1.7 15.9 4.6 5.0 1.5 7.5 2.4 33.1 3.0 2.4 17.2
Germany 2.4 0.6 0.3 3.5 0.9 0.5 0.2 0.7 0.4 6.1 - 7.7 9.5
UK 1.8 2.2 0.4 3.5 1.2 0.8 0.4 1.0 0.5 8.0 12.3 - 14,6
US 6.0 1.3 0.7 10.5 3.3 1.8 1.1 1,8 1.2 17.2 4,4 4.2

Notes. The source is the IMF Direction of Trade Statistics. Readi 
gives the sum of each country’s exports and imports with each c 
column as a percentage of its total exports and imports. NSA den 
minus Japan’, i.e., China, Hong Kong, Indonesia, Korea, Malaysia, 
Thailand. The column figures for NSA are totals, and the row 
Taiwan is not recognized by the IMF as an independent country.

ng across the rows of the Table 
Duntry named at the top of the 
otes ‘North and Southeast Asia 
the Philippines, Singapore and 

figures for NSA are averages.
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Table 5.3
Direction of Trade Statistics 2004 for North and Southeast Asia

NSA NSA+Japan U nited States European Union

China 34.8 49.1 - -
H ong K ong 61.5 70.2 - -
Indonesia 44.3 59.9 - -

M alaysia 46 59.1 - -
Philippines 44.3 62.5 - -
Singapore 48.5 57.6 - -
South K orea 35.1 50 - -

Thailand 36.6 55.3 - -
NSA 100 - 13.9 12.6

Notes. The source is the IM F Direction o f Trade Statistics. Reading across the rows of the Table gives the 
sum o f each country’s exports and im ports with each country named at the top o f the colum n as a percentage 
o f its total exports and im ports. NSA denotes ‘North and Southeast Asia minus Japan’, i.e., China, Hong 
Kong, Indonesia, Korea, Malaysia, the Philippines, Singapore and Thailand. European Union denotes 
Belgium , France, G erm any, Italy, Netherlands, Sweden and Switzerland. Taiw an is not recognized by the 
IM F as an independent country.
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which are the focus of the econometric analysis presented after this sub-Section. Panel 

A of the Table shows the trading patterns in 1981, and Panel B shows the same data in 

2000. Table 5.4 extends the analyses to include summary IMF DOTS in 2004. These 

recent data demonstrate that the trends identified in the earlier sample persist in 2004. 

Inspection of the Tables 5.3 and 5.4 reveals a number o f salient features of the 

region’s trading patterns.

First, looking down the column labelled ‘NSA’ in Panel B of the Table, I can see that 

Five countries are highly integrated within the region. Using the data for 2000, 

between a half and a third of all their trade is with ‘NSA’ countries -  i.e., countries in 

the region excluding Japan. These are Hong Kong (50.4 percent), Japan (33 percent), 

Malaysia (35.5 percent), Singapore (37.8 percent), and Thailand (33.6 percent). The 

remaining four countries are moderately integrated within the region. Using the data 

for 2000, between a fifth and a third of all their trade is with ‘NSA’ countries. These 

are China (27.3 percent), Korea (23.6 percent), Indonesia (31 percent) and the 

Philippines (25.5 percent). In 2004, the IMF DOTS indicate the follow'ing hierarchy 

with respect to trade integration with the region excluding Japan: Hong Kong (61.5 

percent), Singapore (48.5 percent), Malaysia (46 percent), Philippines (44.3 percent), 

Indonesia (44.3 percent), Thailand (36.6 percent), South Korea (35.1 percent) and 

China (34.8 percent). These figures indicate that in 2004 all of the eight economies 

examined have more than one third of their total trade within the region. This 

represents a significant rise in intra-regional trade relative to 2000 figures.

Second, when trade with Japan is included in my measure of regional trade integration 

(which can be seen by adding the ‘Ja’ column and the ‘NSA’ column in Panel B of 

the Table), the degree of trade integration is almost forty percent or higher in all of the 

region’s countries (excluding Japan). These are, in order of integration, Hong Kong 

(59.3 percent), Thailand (52.7 percent), Malaysia (52.2 percent), Indonesia (51.7 

percent), Singapore (51.1 percent), China (45.6 percent), the Philippines (41.3 

percent) and Korea (39.3 percent). The average figure for these eight countries is forty 

nine percent. In 2004 the IMF DOTS indicate the following hierarchy with respect to 

trade integration with the region including Japan: Hong Kong (70.2 percent), 

Philippines (62.5 percent), Indonesia (59.9 percent), M alaysia (59.1 percent), 

Singapore (57.6 percent), Thailand (55.3 percent). South Korea (50.0 percent) and 

China (49.1 percent). These figures indicate that in 2004 all of the eight economies
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examined have more than 50 percent of their total trade within the region, with the 

exceptions of South Korea and China, which have approximately 50 percent of their 

trade within the region. Again, this represents a significant rise in intra-regional trade, 

relative to 2000 figures.

Third, looking at how the degree of trade integration has changed over the twenty 

years from 1981 to 2000 by comparing the figures from Panel B with those from 

Panel A of the Table, reveals that the degree of regional trade integration has risen 

over time while the ordering has remained somewhat similar. When trade with Japan 

is included, the same eight countries mentioned in the previous point which together 

averaged forty nine percent of their trade within the region in 2000, averaged forty 

two percent in 1981. It follows that trade integration amongst these countries within 

the region has risen by sixteen percent over the last two decades of the 1900s.

Fourth, the region’s trade integration with Japan has declined by twenty eight percent

from twenty two percent in 1981 to fifteen point nine percent in 2000. In contrast,

Japan’s trade integration with the region has risen from a fifth (20.8 percent) in 1981

to over a third (33.4 percent) in 2000. The Japanese economy remains the key

regional trading partner, although the decline in this relationship, identified during the

1980-2000 period, has persisted through to 2004. In 2000, the average degree of trade

integration across the region’s economies with Japan was 15.9 percent, and this has

dropped to 14.9 percent in 2004. That said, Japan remains the most important

regional economy with respect to intra-regional trade. This is a sixty percent increase

in its degree of regional trade integration. It has done this while also increasing its

integration with the United States by almost sixteen percent, increasing its integration

with Germany from a low base, and maintaining its low degree of integration with the

United Kingdom. By contrast, almost all countries in the region (the exception being

Korea) have reduced their proportions of trade with Japan - by more than thirty

percent, from an average of twenty percent to fourteen percent. Although the

importance of the Japanese economy to the other countries in the region has declined,

it remains a very important trading partner nonetheless. Looking across the rows of

Panel B of the Table shows that the most important trade dependencies in the region

are Hong Kong on China (39 percent), Indonesia on Japan (20.7 percent), Thailand on

Japan (19.1 percent), China on Japan (18.3 percent), Singapore on Malaysia (17.6

percent), Malaysia on Japan (16.7 percent), Malaysia on Singapore (16.5 percent), the
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Philippines on Japan (15.8 percent) and Korea on Japan (15.7 percent). Although 

there are some obvious dependencies that do not include Japan, it remains by far the 

most dominant country in the region.

Fifth, trade between the region (excluding Japan) and Germany, the UK and the US 

has remained broadly stable over time, from three point seven percent, two point eight 

percent and seventeen point six percent respectively in 1981 to three percent, two 

point four percent and seventeen point two percent in 2000. The dominant position of 

the United States economy in the region, in addition to that of Japan, is beyond 

question, with the relative importance of both Germany and the United Kingdom 

being minor in comparison to these. The 2004 IMF DOTS indicate that North and 

Southeast Asian trade, excluding Japan, with the US has declined, since 2000, from 

17.2 percent to 13.9 percent in 2004. Also, it is noteworthy that, in 2004, the average 

level of trade integration between the region’s economies, excluding Japan, and the 

European Union (as approximated by Belgium, France, Germany, Italy, Netherlands, 

Sweden and Switzerland) was 12.6 percent.

Overall, therefore, the directions of trade statistics reveal that most countries in the 

region (China, Indonesia, Malaysia, the Philippines, and Thailand) are heavily 

dependent on the Japanese economy with respect to international trade. Although two 

countries in the region are less directly dependent on the Japanese economy (Hong 

Kong and Singapore), they are closely integrated with other countries that are 

themselves heavily dependent on Japan. For example, although Hong Kong conducts 

less than nine percent of its total trade with Japan, it conducts almost forty percent of 

its trade with China which in turn conducts over eighteen percent of its trade with 

Japan. Similar relationships exist between Singapore, Malaysia and Japan. The trade 

data also reveals that the United States economy is important to the region, and that 

Germany and the United Kingdom are of lesser importance to the economic welfare 

of North and Southeast Asia.

Having investigated the growth of regional trade integration in Asia, it is interesting to

examine how the correlations between the region’s exchange rate returns, expressed

in Japanese yen, have behaved over time. Declining correlations imply that those

determinants that cause the currencies to move together are exerting, in a systematic

manner, a declining influence over time. Although this outcome does not directly shed
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light on the influence of the Japanese yen with respect to exchange rate determination 

in the region. It would indicate that other currencies are becoming decreasingly 

important in this regard. Table 5.4 presents the correlations for the first half of the 

sample in Panel A, and for the whole sample in Panel 6 “̂’ . At the bottom of each 

Panel, the mean correlation of each country’s bilateral yen exchange rate with the 

other countries is provided. Overall, the average correlation coefficient for the first 

half of the sample is nought point fifty seven, and this falls to nought point fifty four 

during the full sample period. This indicates some tendency for the yen bilateral rates 

to move increasingly independently over time. W ithin this, however, a number of 

observations also suggest themselves. In the first half of the sample, seven countries 

(Hong Kong, Korea, Malaysia, the Philippines, Singapore, Taiwan and Thailand) 

have mean yen bilateral exchange rate correlations with all the other countries greater 

than nought point five and four countries (Hong Kong, Malaysia, Taiwan and 

Singapore) have a mean correlation greater than nought point six. The countries with 

the lowest correlations are China and Indonesia, which together have an average 

correlation of nought point forty four. In the full sample, only two countries (Hong 

Kong and Singapore) have mean yen bilateral exchange rate correlations with all the 

other countries greater than nought point sixty and five countries (Korea, Malaysia, 

the Philippines, Taiwan and Thailand) have mean correlations greater than nought 

point fifty. The countries with the lowest correlations in the full sample are the same 

as those for the first period, namely, China and Indonesia with an average correlation 

of nought point forty one. These two countries seem to operate their exchange rates 

less in relation to the other countries in an overall sense. Some country pairs (Hong 

Kong -  Malaysia, Korea -  Taiwan and Malaysia -  Singapore) have experienced 

significant declines in their yen exchange rate correlations, and these probably reflect 

tendencies towards greater dispersion in their trading relations over time. Overall, 

therefore, the correlation analysis suggests that the yen bilateral exchange rates in the 

region are tending to diverge somewhat over time. This is not surprising, particularly 

in light of the trade data analysis presented above, and it suggests interest in my 

econometric analysis of the role of the yen.

A  correlation analysis is also undertaken on the five year period prior to the Asian Financial crisis 
and the five year period since that financial crisis. Specifically, North and Southeast Asian exchange 
rate return data (on the exchange rate returns considered above) is examined over the periods: July 10 
1992 through June 27 1997 and January 1 1999 and December 26 2003. The analyses yield similar 
(but stronger) results to those of the full- and part-sample periods. In particular, the average yen 
exchange rate return correlations decline markedly from 0.82 in the pre Asian financial crisis period to 
0.73 in the post Asian financial crisis period,

135



The analysis of the IMF direction of trade statistics bears out the importance of Japan 

to the region’s international trade and also its potential to play an increasingly 

important role with respect to exchange rate determination in the region of North and 

Southeast Asia.

5.5 Exchange Rate Determination: Motivation, Methodology and Data 

5.5.1 Motivation

In the wake of the Asian financial crisis, and spurred on by the success of the EMS 

(European Monetary System) prior to the introduction of the Euro in January 1999, a 

number of analysts, policymakers and researchers have questioned whether Europe’s 

EMS might have implications for the desirability and design of some kind of Asian 

exchange rate system for the future. In examining the extent to which the success of 

the European model of exchange rate management might have implications for the 

design of an improved system for Asia, an interesting question arises concerning 

whether the Japanese yen could perform a central role like that played by the German 

mark in the EMS or, if it might play a key role in a common basket peg exchange rate 

regime for North and Southeast Asia, as advocated in Section 3.6. A key objective of 

this thesis is to address these questions by examining whether there is evidence of an 

emerging de facto  yen block in North and Southeast Asia.

More specifically, my motivation stems firstly  from evidence of increasing regional 

trade integration and hence an increasing need to manage intra-region currency risk 

(see Section 5.4 for an elaboration on this finding) and secondly, it is also noteworthy 

that the Japanese yen exchange rate returns across the nine North and Southeast Asia 

currencies studied demonstrate a declining average degree of correlation; it follows 

that this is consistent with the declining influence of exogenous currencies in the 

exchange rate determination process in the region. Equivalently, it is consistent with 

increasing Japanese yen effects.

Thirdly, shortcomings in the model specification and parameter estimation procedures

that have been employed in the literature to date have the potential to lead to incorrect

inferences. Although, previous related research, as outlined in the third Chapter of this
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Table 5.4
Correlations of Yen Bilateral Exchange Rates

Panel A: First sample half, November 1976 -- June 1990

Exchange rate Ch H K In Ko Ma Ph Si Ta Th
China 1.00
Hong Kong 0.30 1.00
Indonesia 0.49 0.38 1.00
Korea 0.46 0.60 0.42 1.00
Malaysia 0.38 0.92 0.44 0.63 1.00
Philippines 0.44 0.54 0.48 0.64 0.55 1.00
Singapore 0.33 0.94 0.39 0.60 0.92 0.54 1.00
Taiwan 0.49 0.63 0.54 0.73 0.63 0.76 0.64 1.00
Thailand 0.53 0.51 0.55 0.64 0.57 0.67 0.55 0.64 1.00
Mean 0.43 0.60 0.46 0.59 0.63 0.58 0.61 0.61 0.58

Panel B: Full sample. November 1976 -- December 2003

Exchange rate Ch HK In Ko Ma Ph Si Ta Th
China 1.00
Hong Kong 0.51 1.00
Indonesia 0.26 0.30 1.00
Korea 0.39 0.57 0.49 1.00
Malaysia 0.31 0.61 0.43 0.61 1.00
Philippines 0.45 0.64 0.45 0.60 0.47 1.00
Singapore 0.47 0.89 0.44 0.61 0.67 0.64 1.00
Taiwan 0.52 0.79 0.26 0.61 0.52 0.73 0.76 1.00
Thailand 0.45 0.61 0.50 0.59 0.53 0.68 0.60 0.70 1.00
Mean 0.42 0,62 0.39 0.56 0.52 0.58 0.64 0.58 0.58

Notes. The data source is D atastream  International Ltd. T he Table provides
correlations o f nom inal yen b ilateral exchange rates for the various countries. T he
average correla tion  during the first period is 0.57 and during the full period is 0.54.
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thesis, provides good insight into the regional influences of the world’s major 

currencies, it neglects to consider the long-run equilibrium responses of the Asian rate 

returns to innovations in the important world currencies. The model specification 

procedures used in the received literature are ad hoc, concentrating exclusively on 

contemporaneous interactions. By failing to differentiate between short- and long-run 

multipliers (SRMs and LRMs), the existing models are mis-specified with possibly 

non-spherical errors. I overcome this by providing an innovative specification that is 

an improvement on the specifications of Frankel (1993) and Frankel and Wei (1994), 

which assume instantaneous interaction between the regional currencies and the 

important exogenous exchange rates. In particular, I consider the long-run equilibrium 

interdependencies between the North and Southeast Asia currencies and important 

world currencies.

Fourthly, the received literature is replete with single-period studies where it is 

implicitly assumed that the estimated dependencies are constant over time. By 

excluding any dynamic adjustment in their models, previous researchers have tacitly 

assumed that the monetary authorities in North and Southeast Asia instantaneously 

align their exchange rates to their preferred levels in relation to the world’s main 

currencies. This fails to reflect the fact that the vast majority of central bank monetary 

policies tend to target other than the daily horizon. This assumption is therefore 

questionable, especially in studies that use low time-aggregated data that is observed 

either daily or weekly. In the light of this possibility, this Chapter examines exchange 

rate return behaviour in the region via a time-varying framework.

Finally, details in respect to the received literature, as well as an elaboration on 

several of the preceding motivations, are found in the third Chapter. In particular, the 

third Chapter presents a case, drawing from the exchange rate regime debate, the 

European experience and the nature of exchange rate behaviour in North and 

Southeast Asia, advocating the introduction of a common basket peg exchange rate 

system in that region. The recommended basket peg exchange rate regime advocates 

the extension of the traditional basket peg exchange rate basket, i.e., an exclusive US 

dollar peg, to include the Japanese yen.
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5.5.2 Methodology

In this Chapter I provide novel contributions to the existing literature on exchange 

rate determination in North and Southeast Asia. Specifically I study an extensive 

dataset of regional currencies, with almost 27 years of weekly data (from November 

1976 to December 2003) on nine currencies including the Chinese yuan, the Hong 

Kong dollar, the Indonesian rupiah, the Korean won, the Malaysian ringgit, the 

Philippine peso, the Singapore dollar, the Taiwan dollar and the Thai baht. I choose to 

examine weekly data as this facilitates the calculation of a long-run equilibrium 

measure that is reflective of the practise of exchange rate targeting. Exchange rate 

targeting is usually implemented over a time horizon of weeks rather than days. I 

combine a time-varying methodology alongside a focus on long-run equilibrium, 

while also documenting short-run equilibria.

I re-examine the evidence of an emerging yen block in North and Southeast Asia. The 

regional exchange rates are expressed as bilateral rates in terms of the Swiss Franc 

[Model I] and the Japanese yen [Model II], and they are modelled in a dynamic 

fashion in relation to variations in the US dollar, German mark, UK pound and 

Japanese Yen Swiss Franc counterparts [Model I] and the German mark, the UK 

pound sterling and the US dollar effective exchange rates [Model II] using a general- 

to-specific dynamic estimation strategy in order to determine whether they follow the 

yen in response to external shocks, as would be the case in a yen block. The approach 

of Model I is in the spirit of the seminal Frankel (1993) and Frankel and Wei (1994) 

contributions to the literature with a number of novel innovations. The approach of 

Model II borrows from the techniques made popular in modelling the EMS as a mark- 

dominated system prior to the introduction of the Euro (see, inter alia, Artis (1986), 

Giavazzi and Giovannini (1986) and Bewley and Kearney (1989)).

In addition to specifying the dynamic models for each bilateral exchange rate, over 

the full period from November 1976 to December 2003, and deriving their short-run 

and long-run parameters, I also divide the sample in half in order to examine the 

dynamics of the extent of the yen influence in the region. In the same vein I provide a 

time-varying evaluation of the long-run equilibrium multiplier evolutions by means a 

simple moving-window methodology.
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5.5,3 Data

Table 5.7 provides a detailed description of all variables used in the econometric 

modelling. The data are sampled at the close of trading on the last trading day of the 

week. The bilateral yen and Swiss franc nominal exchange rates for the Hong Kong 

dollar, Chinese yuan, the Indonesian rupiah, the Malaysian ringgit, the Philippine 

peso, the Singapore dollar, the Taiwan dollar and the Thai baht were extracted from 

the Datastream International Ltd. and checked for consistency. The Japanese yen
48Swiss Franc rate is also obtained and checked for consistency . The effective 

exchange rates for the US dollar {US), the deutschemark {DM) (the euro since T' 

January 1999) and the UK pound sterling {ST) were obtained from the same source. 

These are Bank of England trade-weighted indices, and their use in the study 

overcomes the need to define an individual numeraire currency for the US dollar, the 

deutschemark and the pound sterling rates. The weights used are constant over time. 

The overall data period is from 19 November 1976 to 26 December 2003 inclusive, 

although the starting periods vary somewhat depending upon data availability. The 

Taiwan dollar and the Chinese yuan commence on the 4'*’ and l l" ' January 1985, 

respectively.

Figures 5.1, 5.2, 5.3 and 5.4 depict the evolution of the Asian and world exchange 

rates expressed in terms of the two numeraires over the whole sample period. Figures 

5.1 and 5.2 illustrate the evolution of the North and Southeast Asia currencies in terms 

of the Swiss Franc and the Japanese yen, respectively. These Figures clearly show the 

devastating effects of the Asian financial crisis on the Indonesian rupiah and a variety 

of the other important North and Southeast Asia currencies. Figure 5.3 presents the 

important world currencies in terms of the Swiss Franc. The German mark and the 

Japanese yen demonstrate relative stability over time while the UK pound and the US 

dollar show a market tendency to depreciate relative to the Swiss Franc over the 1985 

through 1995 period. From as early as 1985 they tend to move together relative to this 

numeraire. Figure 5.4 contains important world currency effective exchange rates. It 

illustrates that while the German mark tended to depreciate from the mid-1970s until

Data from the Wharton Research Database System is used to check the examined data set for 
consistency. Also, Swiss Franc exchange rates are adopted, as it is generally acknowledged not to have 
implemented a strict peg with any other individual currency or with a currency basket. It is therefore 
seen as a relatively independent currency. Japanese yen exchange rates are adopted as movements 
relative to the yen are o f particular interest.
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Figure 5.1
Bilateral Swiss Franc Exchange Rates of nine Currencies 

Weekly, November 1976 - December 2003
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N otes. Source is D atastream  International Ltd. The exchange rates are units o f 
dom estic  currency per 1 Sw iss franc, re-based to 100 at the 19'*' N ovem ber 1976. The 
b ilateral Sw iss franc rates included in the Figure are the C hinese yuan, the H ong Kong 
dollar, the Indonesian rupiah, the Korean won, the M alaysian ringgitt, the Philippino 
peso, the S ingaporen dollar, the T aiw an do llar and the Thai baht. The C hinese yuan and 
the T aiw an do llar are rebased and included at the 1 available dates, 4"' January and 1 1“' 
January  1985 respectively.
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Figure 5.2
Bilateral Yen Exchange Rates of nine Currencies 

Weekly, November 1976 - December 2003
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N otes. Source is D atastream  In ternational Ltd. The exchange rates are units o f 
dom estic currency per 1 yen, re-based to 100 at the 19'*’ N ovem ber 1976. The bilateral 
yen rates included in the Figure are the C hinese yuan, the H ong K ong dollar, the 
Indonesian rupiah, the K orean won, the M alaysian ringgit, the Philippine peso, the 
S ingapore dollar, the T aiw an dollar and the Thai baht. For currencies not available at 
the 19'*' N ovem ber 1976, the re-basing is done at the average o f the available rates at 
date o f availability. The C hinese yuan and the T aiw an do llar are rebased to the average 
o f  the o ther 7 rates at their respective dates o f  introduction on the 4'*’ and 1 1'*' o f  January 
1985.
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Figure 5.3
Exogenous Rates, November 1976 -  December 2003.
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Notes. Source is Daiasiream International Lid. The exchange rates are bilateral Swiss 
Franc rate indices, re-based to 100 at the 19 November 1976.
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Figure 5.4
Effective Exchange Rates, November 1976 -  December 2003.

The US Dollar, the German Deutschemark/Euro and the Pound Sterling
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Notes. Source is Datastream International Ltd. The exchange rates are Bank of 
England effective exchange rate indices, re-based to 100 at 19th November 1976. For 
further details see Table 5.2.
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the mid-1990s, the pound sterling and the US dollar tends to follow a similar path, 

particularly during and since the mid-1980s.

5.6 The Model Specifications and Hypotheses Tests

The models are couched in logarithmic difference form which is suitable for exchange 

rates (Enders (1995)), and because this induces stationarity. The legitimacy of doing 

this was tested using the augmented Dickey Fuller (ADF) and Phillips Perron (PP) 

tests. Tables 5.5 and 5.6 present the results, which confirm that the log changes are all 

without trend. Covariance stationary series have finite, time-invariant variances, 

diminishing theoretical correlograms, and a tendency towards mean reversion.

Two models are used to examine the 1*' conditional moment of the North and 

Southeast Asia exchange rate returns. They are variations of equation (5.1).

5', = + + + X
;=0 y=0

+ + <  (5.1)
;.-(l 7=0 ;=0

Here, 5 ' denotes the logarithmic differential in the Swiss franc exchange rates (model 

I) and the Japanese yen exchange rates (model II) of the nine currencies included in 

the sample: the Chinese yuan, the Hong Kong dollar, the Indonesian rupiah, the 

Korean wan, the Malaysian ringgitt, the Philippine peso, the Singapore dollar, the 

Taiwan dollar and the Thai baht. S ‘̂ '  ̂, S ™ a n d  (model I) denote the log 

changes respectively in the exogenous German mark, Japanese yen, UK pound 

sterling and US dollar Swiss franc rates^^. ,5^^^ and in model II { S ™  is not 

included as an exogenous variable in model II but rather it is alluded to indirectly as a 

numeraire currency) denote the log changes respectively in the exogenous German 

mark, UK pound sterling and US dollar trade weighted exchange rate indices. The D)_, 

variables denote the currency-specific dummy variable for cun'ency i at time 1, and

Benassy-Quere and Coeure (2003) provide an attractive methodology that circumvents the choice o f 
numeraire problem, when inferring the composition o f  the de facto  peg. It pursues this end by means 
o f an orthogonality condition for bilateral exchange rates vis-a-vis suspected basket currencies. The 
systems are estimated via a generalised method o f moments technique. The adoption o f this 
methodology, over my sample period and exchange rates, is left for future work.
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they capture episodes that might have caused influential outliers or structural breaks 

in the series, including the coordinated interventions of the Plaza and Louvre 

accords^”. Tables 5.7 and 5.8 present the dummy variables for the Japanese yen and 

Swiss Franc numeraire models respectively.

The long-run multipliers provide useful insights into the behaviour of the models. 

Specifically, they tell us the equilibrium response of each of the bilateral rate returns 

to variations in the exogenous indices and exchange rates, i.e., the German mark, the 

UK pound sterling and the US dollar exchange rate returns. I consider the absolute 

importance of these exogenous variables to exchange rate determination in the region 

while also considering the change in the importance of these rates over time. Both 

significant and increasing long-run multipliers constitute evidence contrary to the 

presence of a yen block in the region.

For both models the nine equations are estimated using a general-to-specific dynamic 

estimation strategy (see Hendry and Krolzig (2001)) by including up to four lags of 

each variable initially and sequenfially testing down using Newey-West (1987) t- 

statistics until the parsimonious specifications are obtained"’'. The short run 

multipliers are obtainable directly from the contemporaneous independent coefficients 

in each model, and the long run multipliers are obtained from the estimated versions 

of equations (5.1) as follows.

50 jy P ia z a  g dummy variable for the sharp fall in the US dollar which occurred during October
1985 as a result of the intervention by the G5 central banks, denotes the Louvre Accord of
March 1987 which aimed at stabilising the US dollar’s value in terms of other important world 
currencies.

The Newey-West parameter covariance matrix estimator is both heteroskedastic- and 

autocorrelation-consistent. It is a natural extension of the MacKinnon and White (1985) 

heteroskedasticity-consistent covariance matrix estimators and hence is valid only in large samples. It 

is adopted so that the usual t-statistic inference procedure is valid with respect to ascertaining the 

statistical significance of the coefficient estimates. It provides a robust variance covariance matrix for 

the ordinary least squares estimator: (X  'X)~'  X 'G * X {X 'X )"' where G * is an estimate of the

unknown variance covariance estimate of the error term. X  is the data matrix of regressors. The off- 

diagonal elements of G * are shrunk towards zero by a shrinking factor that grows with the distance 

from the diagonal. See Newey-West (1987) for further details or for a text book exposition see Greene 

(2003) p. 200.
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LRM (5 .2)

where k = D M , YEN, U K  and U S , and if/ = P, y, d, and Cin equation (5 .1). Equation

(5 .2 ) tells us the equilibrium  responses o f  each regional exchange rate to variations in
52the exogeneous rates . The process is repeated for each regional exchange rate, for 

the full period, for each o f  the sub-periods and over tim e and the estim ates are 

described and evaluated.

The long run m ultipliers provide useful insights into the behaviour o f  the m odels. 

S p ecifica lly , they tell us the equilibrium response o f each o f  the bilateral rate returns 

to variations in the exogenous indices and exchange rates, i.e. the German mark, the 

U K  pound sterling and the US dollar exchange rate returns. I consider the absolute 

importance o f  these exogenous variables to exchange rate determination in the region  

w hile  also considering the change in the importance o f  these rates over time. Both  

significant and increasing long run m ultipliers constitute evidence contrary to the 

presence o f  a yen block in the region.

The result follows directly if  the researcher assumes that the exchange rate returns are in equilibrium. 
In that instance, also assuming a single exogeneous independent variable and a single lag on the

dependent variable, it can be shown that if theni^^ = [ .^ i / ( 1 ~ .^ 2 )^ ^ / •

Otherwise the researcher may incorporate the echo effects o f innovations in i.e. in important world

exchange rates in Equation 5.1 e.g. the German mark 5°''^ , the Japanese yen 5^^^, the UK pound 

sterling and the US dollar exchange rate on the local North and Southeast Asia exchange rate 

returns, S  \  as equal to the summation o f an infinite geometric series, 7  —> , o f a set o f derived

parameters: ( \  + 7 T 2 + + ■■■ + or (1 —;r2 )“';T |, where I l< 1 . The formulaic

result in the context o f the regression presented in this chapter is provided in Equation 5.2. A 
derivation o f the long run multiplier for a similar model is provided in Greene (2003) pp 571 -  573.
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Table 5.5
Unit Root Tests of the Yen Bilateral Exchange Rates 

and the Effective Exchange Rate Indices

Level
o f First

Variable ADF PP Difference ADF PP

Y en  bila teral rates

CH -1.543 -2.721 A CH -33.751 -1046.364
H K -1.397 -2.398 A H K -37.800 -1491.218
IN -0.106 -2.557 AIN -23.661 -1747.263
KO -1.087 -2.005 AKO -40.631 -1543.793
MA -1.007 -2.258 AMA -19.342 -1613.569
PH 1.039 1,342 APH -41.454 -1584.410
SI -1.503 -4.056 ASI -37.683 -1464.648
TA -1.754 -5.025 ATA -34.208 -1049.606
TH -0.469 -0.996 ATH -42.338 -1633.190

Effective exchange rates

GE -1.747 -3.132 AG E -36.695 -1412.865
U K -1.739 -6.578 A U K -37.203 -1430.564
US -1.296 -4.215 AUS -36.246 -1426.401

ADF and Philip Perron Critical Values 
1% 5% 10%

-3.43 -2.86 -2.57

Notes. All variables are as defined in Table 5.2. The full sample period from 19th 
November 1976 to the 26th December 2003 is assessed. The Augmented Dickey Fuller 
and the Philips Perron statistics are denoted ADF and PP respectively. Optimal lag length 
for the ADF test is selected using the AIC and the BIC criteria. The PP test is used with 4 
lags and includes an intercept.
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Table 5.6
Unit Root Tests of the Swiss Franc Bilateral Exchange Rates 

and the Exogenous Exchange Rate Indices

Level
o f  First

Variable ADF PP Difference ADF PP

Swiss franc bilateral rates

CH -1.51 -2.82 ACH -32.76 -1064.87
HK -1.64 -3.90 AHK -37.50 -1465.77
IN -1.09 -3.13 AIN -23.54 -1777.54
KO -1.45 -3.84 AKO -12.92 -1574.05
MA -0.96 -3.36 AMA -40.43 -1599.28
PH 1.35 1.98 APH -39.95 -1563.65
SI -2.17 -10.12 ASl -38.74 -1497.17
TA -1.79 -7.88 ATA -31.96 -1021.61
TH -0.60 -1.44 ATH •40.27 -1563.65

Exogenous exchange rates

GE -2.67 -10.81 AGE -38.61 -1523.69
UK -1.52 -3.54 AUK -37.59 -1456.55
US -1.83 -6.59 AUS -37.26 -1453.81
YEN -1.77 -5.44 AYEN -38.59 -1480.86

ADF and PP Critical Values 
1% 5 % 10%

-3.43 -2.86 -2.57

Notes. All variables are as defined in Table 5.7. The full sample period from 
19th November 1976 to the 26th December 2003 is assessed. The 
Augmented Dickey Fuller and the Philips Perron statistics are denoted ADF 
and PP respectively. Optimal lag length for the ADF test is selected using the 
AIC and the BIC criteria. The PP test is used with four lags and includes an 
intercept.
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W ith respect to M odel I results, i .e . ,  the Sw iss Franc exchange rate numeraire m odels 

I test eight hypotheses about the coefficien ts o f  the m odel for each regional exchange  

rate.

H ypothesis 1;

H q : LRM^y^  =  0 ,  which im plies that changes in the value o f the German mark exchange 

rate do not im pact significantly upon the regional exchange rate;

/ / , ' :  LRM^/^ ^  0 ,  which im plies that changes in the value o f  the German mark exchange 

rate do im pact significantly upon the regional exchange rate.

Hypothesis 2:

/ / y  : LRMy^f^ — 0  , which implies that changes in the value o f the Japanese yen exchange 

rate do not impact significantly upon the regional exchange rate;

H f : LRMy^i^ ^  0 ,  which im plies that changes in the value o f the Japanese yen exchange 

rate returns do impact significantly upon the regional exchange rate.

H ypothesis 3:

H I  : LRMfjf ,  =  0 ,  which implies that changes in the value of the UK pound sterling

exchange rate do not im pact significantly upon the regional exchange rate;

■. L R M y f ,  9 ^ 0 ,  which implies that changes in the value of the UK pound sterling 

exchange rate do impact significantly upon the regional exchange rate.

H ypothesis 4:

H I  : L R M y g  =  0 ,  which im plies that changes in the value o f the US dollar exchange rate 

do not impact significantly upon the regional exchange rate;

: L RM ^g  ^  0 .  which im plies that changes in the value o f the US dollar exchange rate 

do impact significantly upon the regional exchange rate.
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Table 5.7 
Variables Used and Data Sources

S': W eekly bilateral nominal exchange rates vis-a-vis the Sw iss franc and the
Japanese yen for the Chinese yuan, the Hong Kong dollar, the Indonesian 
rupiah, the Korean won, the M alaysian ringgit, the Philippine peso, the 
Singapore dollar, the Thai baht and the Taiw an dollar. These exchange 
rates are defined as the domestic currency price o f one unit Swiss franc. 
They are sam pled at the close o f trading on the last trading day in the 
week.

The full sample period is 19 N ovem ber 1976 to 26 Decem ber 2003 for the 
Hong Kong dollar, the Indonesian rupiah, the Korean won, the M alaysian 
ringgit, the Philippine peso, the Singapore dollar and the Thai baht. The 
Taiwan dollar and the Chinese yuan com m ence on the 4* and 11* January 
1985, respectively. The first sub-period is from the above startmg dates 
until 25 May 1990, and the second sub-period is from 1 June 1990 - 26 
D ecem ber 2003 for all exchange rates.

SDM. yjjg weekly German DM nominal exchange rate denom inated in terms o f
the Swiss franc or a trade weighted index, set to 100 at 19th N ovem ber 
1976. Since 1st January 1999 the German DM has been irrevocably fixed 
to the Euro.

: The weekly Japanese Yen nominal exchange rate denom inated in terms o f
the Swiss franc, set to 100 at 19 Novem ber 1976.

The weekly nominal UK exchange rate denom inated in terms o f the Swiss 
franc or a trade weighted index, set to 100 at 19 N ovem ber 1976.

: The weekly nominal US dollar exchange rate denom inated in terms o f  the
Swiss franc or a trade weighted index, set to 100 at 19 N ovem ber 1976.

D Various dum m y variables for each country as described in Tables 5.7 and 
5.8. In the first instance, the ten largest outliers are identified on each 
dependent variable. Included are the Plaza and Louvre dum m y variables to 
capture, respectively, the coordinated currency market interventions during 
O ctober 1985 and March 1987. The general-to-specific dynamic 
estim ation strategy (Hendry and Krolzig (2001)) is adopted to reduce the 
num ber o f dum m y variables to those presented in the Tables. All printed 
dum m y variables are statistically significant at the five percent level.

Notes. The source for all data is Datastream International Ltd. The effective 
exchange rate indices are Bank o f England trade-w eighted indices. The 
weights em ployed are constant over time.
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Table 5.8
Dummy Variables used in the Yen Numeraire Models

D1 D2 D3 D4 D5 D6 Plaza Louvre

Panel A: Full Sample Period

China 07/18/86 12/22/89 01 mm 03/06/87
Hong Kong 09/23/83 10/07/83 09/27/85 10/04/85 03/06/87
Indonesia 04/08/83 04/ 15/83 09/27/85 09/ 19/86 01 mm 04/20/01 10/04/85 03/06/87
Korea 12/01/78 02/01/80 12/ 12/97 01/30/98 10/09/98 03/06/87
Malaysia 09/27/85 01/09/98 01/30/98 04/02/99
Philippines 01/12/79 10/14/83 06/ 15/84 09/27/85 07/11/97 10/04/85 03/06/87
Singapore 03/06/87
Taiwan 09/27/85 10/09/98 10/04/85
Thailand 11/09/84 09/27/85 01/09/98 10/04/85 03/06/87

Panel B: Sample Period 1

China 07/ 18/86 12/22/89 10/04/85
Hong Kong 09/23/83 10/07/83 09/27/85 10/04/85 03/06/87
Indonesia 04/08/83 04/ 15/83 09/27/85 09/ 19/86 10/04/85
Korea 12/01/78 02/01/80 03/06/87
Malaysia 09/27/85 10/04/85
Philippines 01/12/79 10/ 14/83 06/ 15/84 09/27/85 10/04/85 03/06/87
Singapore 03/06/87
Taiwan 09/27/85 10/04/85 03/06/87
Thailand 11/09/84 09/27/85 10/04/85 03/06/87

Panel C: Sample Period 2

China 01/07/94
Hong Kong
Indonesia 07/27/01 04/20/2001
Korea 12/ 12/97 01/30/98 10/09/98
Malaysia 01/09/98 01/30/98 04/02/99
Philippines 07/ 11/97
Singapore 10/09/98
Taiwan 10/09/98
Thailand 01/09/98

Notes. The Plaza dummy variable takes account o f the Plaza Accord on the 4* October 1985 
aimed at halting the rise o f  the US dollar. The Louvre dummy takes account o f the Louvre 
Accord on G**" March 1987 which sought to stabilise the foreign exchange value o f the 
participating currencies relative to the US dollar. All printed dummies are statistically 
significant at the 5% level. [Please indicate how other dummy variables were calculated.]
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Table 5.9
Dummy Variables used in the Swiss Franc Numeraire Models

D1 D2 D3 D4 D5 D6 Plaza Louvre

Panel A: Full Sample Period

China 05/03/85 07/18/86 12/22/89 01/07/94 03/06/87
Hong Kong 09/23/83 05/12/95 09/22/95 10/04/85 03/06/87
Indonesia 04/08/83 09/19/86 01/30/98 01/23/98 01/09/98 10/04/85 03/06/87
Korea 02/01/80 03/29/85 08/02/85 10/04/85 03/06/87
Malaysia 02/20/81 10/10/97 01/09/98 01/23/98 01/30/98 10/30/98 03/06/87
Philippines 01/12/79 10/14/83 06/15/84 02/28/86 07/11/97 10/04/85 03/06/87
Singapore 02/20/81 06/19/98 03/06/87
Taiwan 05/03/85 09/13/85 09/27/85 04/28/89 05/12/95 11/07/97 10/04/85
Thailand 11/09/84 09/27/85 10/31/97 01/09/98 03/13/98 10/04/85 03/06/87

Pan el B: Sample Pe riod 1

China 05/03/85 10/04/85 07/18/86 12/22/89
Hong Kong 09/23/83 10/04/85 03/06/87
Indonesia 04/08/83 09/19/86 10/04/85
Korea 02/01/80 03/29/85 08/02/85 10/04/85 03/06/87
Malaysia 02/20/81 10/04/85
Philippines 01/12/79 10/14/83 06/15/84 02/28/86 10/04/85 03/06/87
Singapore 02/20/81 03/06/87
Taiwan 09/13/85 09/27/85 04/28/89 10/04/85 03/06/87
Thailand 11/09/84 09/27/85 10/04/85 03/06/87

Pimel C: Sample /^eriod 2

China 01/07/94
Hong Kong 05/12/95
Indonesia 01/30/98 01/23/98 01/09/98
Korea 12/12/97 01/09/98 01/30/98
Malaysia 10/10/97 01/09/98 01/23/98 01/30/98 10/30/98
Philippines 07/11/97
Singapore 06/19/98
Taiwan 05/12/95
Thailand 10/31/97 01/09/98 03/13/98

Notes. The Plaza dum m y variable takes account o f the Plaza Accord on the 4* O ctober 1985 
aimed at halting the rise o f  the US dollar. The Louvre dum m y takes account o f the Louvre 
A ccord on 6* M arch 1987. D ummies are also included in the M alaysian dollar equations for 
the dates: 2"‘‘ April, the 28*'’ M ay and the 3'̂ '* Septem ber 1999. All printed dumm ies are 
statistically significant at the 5%  level.

153



Hypothesis 5:

H q : The which is estimated from the second sub-period is less than that which is
estimated from the first sub-period, which implies that changes in the value of the German mark 
exchange rate are impacting less over time on the regional exchange rate;

: The LRM  which is estimated from the second sub-period is equal to or greater than that 
estimated from the first sub-period, which implies that changes in the value of the German mark 
exchange rate are impacting the same or greater over time on the regional exchange rate.

Hypothesis 6:

: The LRM  which is estimated from the second sub-period is less than that which is

estimated from the first sub-period, which implies that changes in the value of the Japanese yen 
exchange rate are impacting less over time on the regional exchange rate;

H f : The L R M y ^ ^  which is estimated from the second sub-period is equal to or greater than that

estimated from the first sub-period, which implies that changes in the value of the Japanese yen 
exchange rate are impacting the same or greater over time on the regional exchange rate.

Hypothesis 7:

H q '. The L R M fjf ,  which is estimated from the second sub-period is less than that which is
estimated from the first sub-period, which implies that changes in the value of the pound sterling 
exchange rate are impacting less over time on the regional exchange rate;

; The L R M which is estimated from the second sub-period is equal to or greater than that
estimated from the first sub-period, which implies that changes in the value of the pound sterling 
exchange rate are impacting the same or greater over time on the regional exchange rate.

Hypothesis 8:

H I : The L R M which is estimated from the second sub-period is less than that which is
estimated from the first sub-period, which implies that changes in the value of the US dollar 
exchange rate are impacting less over time on the regional exchange rate;

: The L R M which is estimated from the second sub-period is equal to or greater than that
estimated from the first sub-period, which implies that changes in the value of the US dollar 
exchange rate are impacting the same or greater over time on the regional exchange rate.

The hypotheses are sequenced log ica lly  and performed across all nine regional currencies
c - j

to exam ine the extent to which there exists evidence o f  an em erging yen block . A ll my 

hypotheses are couched in terms o f the equilibrium responses, rather than the 

instantaneous responses that have been used in past studies^”̂. B y allow ing for dynam ic

”  Note that when, in both sub-periods, the long-run equilibrium multipliers are insignificantly different 
from zero no decision is made with respect to the null hypothesis.

The so-called delta method (see Greene (2003) p. 70) permits hypothesis testing about a continuously 
differentiable (non-)linear function of a consistent test statistic e .g . ,p  , a coefficient estimate. A Taylor 
series expansion, in conjunction with the well known Slutsky theorem, is adopted to evaluate the 
distribution and the moments of the linearised function of the random variable, , the coefficient estimate: 

) f i ^ ) '  ^  - /? ]+  ' higher order terms vanish asymptotically while a stabilizing

transformation avoids this result for the lower order terms. The limiting distribution is readily shown to be: 

' /^ ( / (A ,)“ f ( P ) )  -^d A^CO.rEr’) where F  is a derivative of the non-linear function with respect to p
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adjustm ent over tim e of each regional currency to variations in the w orld’s leading 

currencies, the tests provide a richer investigation o f the extent to which the reg ion’s 

currencies tend to follow the yen rather than the other global currencies. If is upheld, 

it im plies that variations in the Germ an mark do not im pact upon the regional bilateral 

Swiss franc exchange rates under consideration. This constitutes evidence that is 

consistent with a possible de fa c to  yen block am ongst the currencies in the region. The 

sam e applies to and which concern the responses o f the regional exchange rates

to variations in the pound sterling and the US dollar. If is upheld, however, it im plies 

that the regional currencies do not respond to variations in the yen, and this would be 

inconsistent with a de fa c to  yen block. The nulls o f the last four hypotheses, ,

h I  and h I repeat the first four hypotheses on the sub-sam ples, and are designed to shed

light on w hether there is evidence o f an em erging yen block over time. The long-run 

m ultiplier estim ates must be significantly distinguishable from zero in at least one of the 

sub-periods for the corresponding hypothesis to contribute to the analysis. If hypotheses 

five, seven and eight are upheld and hypothesis six is rejected, I conclude that there does 

exist evidence o f an em erging de fa c to  yen block in the region. Otherwise, I conclude that 

there is no evidence of the em ergence o f such a block.

The M odel II results are presented in a different style and without an explicit hypotheses 

testing fram ew ork. N onetheless, the questions asked are com parable across the two 

studies and the results shed light on sim ilar questions.

Finally, follow ing H ernandez and M ontiel (2002), I acknow ledge that regression 

estim ates o f currency basket weights may system atically increase due to (i) a higher 

weight in the underlying basket the central bank is targeting, or (ii) tighter econom ic links 

and a consequently  greater coincidence of econom ic shocks. For example, in the case 

where the estim ated w eights are increasing over time, I do not imply that it is self-evident 

that (i) is responsible but rather that either (i) or (ii) is responsible, or both. I note, 

however, that an increased incidence o f com m on shocks is in itself evidence suggestive

and E  is the variance-covariance matrix of the parameter estimates. It follows that the asymptotic

distribution is /(y 5 j[]( /(/? ),rT r ') . In the context o f this dissertation’s regressions the standard errors of

nonlinear functions o f coefficient estimates are arranged as elements o f vectors and are computed using the 
delta method and hence the previously outlined methodology is implemented in a multivariate context,
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of econom ic integration, and the latter is requisite to the construction o f a sustainable 

currency block.

5.7 Econometric Estimates of the Yen’s Role in the Region

As described in Section 5.6, I derive parsim onious models for the w hole period and for 

each of the sub-periods. The contiguous sub-periods com prise the first period which is 

prior to and including 25*  ̂ M ay 1990, and the second thereafter to the end o f the whole 

period. Tables 5.9 through 5.15 present the findings from both m odels. The use o f weekly 

data raises the likelihood that the estim ated models will have non-spherical error 

structures. The em pirical estim ates are tested for this, and appropriate significance tests 

are applied to my coefficient estim ates in order to ensure valid statistical inference. The 

top parts o f the Tables present the short and the long-run param eter estim ates (with their 

heteroscedastic-and autocorrelation consistent t-statistics in brackets), and the bottom  

parts o f the Tables present the equation diagnostics. The coefficient estim ates are 

presented only if they are statistically significant at the five percent level. The diagnostics 

include the R'  statistic, the standard error of the estim ate statistic {SEE),  the Chow test for 

structural stability, the Durbin-W atson (DW)  statistic which tests for first order 

autocorrelation, the Kolm ogorov statistic (KS) which is a general test for whether an 

em pirical distribution comes from an hypothesized distribution -  in this case the norm al 

distribution, the L M  statistic tests for higher order autocorrelation, and the A R C H  test for 

heteroscedasticity.

The m odels acquit them selves well in providing a high degree o f explanatory pow er 

together with clear results about the responsiveness of the reg ion’s exchange rates to 

variations in the w orld’s leading currencies over the 27 years o f  my data period. 

Particularly, the em pirical results that follow from the M odel I specification are initially 

discussed. Subsequently, the M odel II specification generated results are discussed. 

Finally, the results o f the two m odels are com pared and contrasted.
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5.7.1 Model I: the Swiss Franc numeraire model

Whole P eriod  and  Sub-Period Analyses

Results for the whole sam ple period are presented in Table 5.10 and Tables 5.11 and 5.12 

do likew ise for the earlier and later sub-periods respectively.

Whole P eriod

Looking firstly at the results for the full sample period in Table 5.10, the explanatory 

pow er o f the m odels is quite good, given that I am m odelling the log differences of 

exchange rates. The /?' statistics indicate that the m odels explain at least half the variation 

in the exchange rates of all nine countries, and they average over 0.72. The SEE?, are 

correspondingly small. The D W  statistics, the LM  statistics and the KS  statistics indicate 

that although first order autocorrelation appears not to be evident, there is evidence of 

higher order autocorrelation, and the A R C H  tests indicate the existence o f heteroscedastic 

error structures. These non-spherical properties, however, are anticipated in m y use o f 

heteroscedastic and autocorrelation consistent t-statistics. The Chow  statistics indicate the 

presence o f structural breaks in most models, and this m otivates my re-estim ation of the 

models in the two sub-periods and the em ploym ent o f a m oving-w indow  type 

m ethodology. Looking next at the individual coefficient estim ates, the constant term s in 

all but tw o m odels (the Hong Kong dollar and the Philippine peso) are insignificantly 

different to zero, confirm ing that the Swiss franc exhibits no system atic trends vis-a-vis 

the m ajority o f the regional currencies in my sample. The statistically significant lagged 

dependant coefficients in each model are negatively signed which contributes stability, 

but the presence o f tw o or more lags in som e currencies indicates com plex adjustm ent 

dynam ics in response to variations in the leading global currencies.

The responses of the Asian currencies to variations in the Germ an mark in Table 5.10 

shows that only the Singapore dollar exhibits a significant short-run coefficient, while the 

Indonesian rupiah, the Korean won, the Singapore dollar and the Taiwan dollar exhibit 

significantly positive long-run m ultipliers with a mean of 0.12. This tells us that for each 

one percent appreciation in the Germ an mark, the mean equilibrium  response of these 

currencies is an appreciation of 0.12 percent. I therefore reject / /„  and accept //,' for
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Table 5.10
Empirical Results: Full Sample Period, November 1976 -  December 2003

Constant D um mies Si Si qDM 
J  SR

qDM 
•J LR

r;YEN 
J  SR

q YEN 
j  LR

cVK  
J  SR

q VK 
■j LR

q VS
SR

Cl'S 
J  LR

China 5 -0.116, -0.3684 0.649 0.348 0.984
( 1.99) (2 .22) ( 11.87) (9 .28) (21 .87)

Hong Kong 0.000 5 0.919 0.919
(2 .21) (91 .48) (91 .48)

Indonesia 7 0.152 0.203 0.203 0.525 0.283 0.788
( 1.98) (2 .12) (2 . 12) (8 .41) (4 .39) ( 10.42)

Korea 5 -0.141, -0 .1182 0.124 0.119 0.147 0.429 0.113 0.464 0.788
(3 .92) (2 .98) (2 .99) (3 .53) (4 .74) (7 .63) (2 .09) ( 10.58) ( 19.39)

Malaysia 10 0.0433 0.145 0.152 0.101 0.105 0.698 0.731
(2 .18) (4 .38) (4 .34) (4 .06) (4 ,08) (25 .26) (20 .89)

Philippines 0.001 7 -0.162, 0.426 0.591 0.944
(2 .72) (3 .54) (8 .49) ( 14.78) (23 .02)

Singapore 3

00d1 0.128 0.111 0.140 0.149 0.051 0.044 0.663 0.660
(3 .27) (4 .28) (4 .19) ( 10.74) (9 .04) (2 .89) (2 .75) (42 .49) (39.36)

Taiwan 6 -0.225, 0.110 0.108 0.121 0.224 0.662 0.846
(3.71) (2 .03) (4 .01) (4 .96) (4 .83) ( 17.00) (25 .64)

Thailand 7 -0.159, 0.110 0.093 0.427 0.421 0.739
(2 .42) (3 .27) (3 .15) (7 .97) (9 .89) ( 19.64)

Equation Diagnostics

SE E Chow D W K-S L M A R C H
China 0.79 0.011 14.46 (.00) 2.54 0.1918*** 161.15 (.00) 3.70 (.05)
Hong Kong 0.89 0.006 4.39 (.00) 2.19 0.0771*** 19.14 (.00) 143.69 (.00)
Indonesia 0.62 0.023 10.30 (.00) 2.01 0.0878*** 65.34 (.00) 64.75 (.00)
Korea 0.63 0.014 7.59 (.00) 1.92 0.0514*** 17.39 (.00) 138.62 (.00)
Malaysia 0.81 0.009 1.08 (.37) 2.13 0.0725*** 61.98 (.00) 29.39 (.00)
Philippines 0.63 0.015 12.13 (.00) 2.19 0.0930*** 35.92 (.00) 64.77 (.00)
Singapore 0.84 0.006 1.17 (.31) 1.91 0.0680*** 29.65 (.00) 88.80 (.00)
Taiwan 0.71 0.009 14.76 (.00) 2.15 0.0893*** 31.55 (.00) 51.05 (.00)
Thailand 0.56 0.013 24.65 (.00) 2.02 0.0348 17.28 (.01) 132.80 (.00)

Notes. Variables are as defined in Table 5.2. The ‘i’ subscript denotes the lag length and the 'SR' and 'LR' subscripts denote the relevant short- 
and long- run multipliers. No more than 2 lagged dependent regressors are presented. Only coefficients statistically significant at the 5% level or 
higher are presented. The R^s are adjusted for degrees of freedonL The figures in brackets below coefficient estimates are robust t-statistics, and 
those in brackets next to the equation diagnostics are p-values. The K-S '**' and superscripts correspond to statistical significance at the 
10%, 5% and 1% levels.
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four of the nine currencies. Looking next at the yen, I see that six of the regional 

currencies’ short-run coefficients are positive and significant with a mean value of 0.14, 

and the same number of long-run multipliers is also positive and significant with the 

same mean value. This leads us to reject Hi  and accept for six of the regional rates. 

This is indicative of a significant yen influence across these rates. Although the UK 

pound sterling appears to be influential from an inspection of its short-run coefficients (of 

which all but those of the Hong Kong dollar are positive and significant), allowing for 

lagged adjustment reveals that only three currencies (the Korean won, the Malaysian 

ringgit and the Singapore dollar) exhibit significant long-run coefficients.

Their mean value is 0.09. I therefore reject Hi  and accept H^  for three of my nine 

currencies. The influence of the UK pound sterling in the region is relatively weak. 

Looking finally at the US dollar, all the short-run coefficients are positively signed and 

statistically significant with a mean value of 0.56, varying from a low of 0.28 for the 

Indonesian rupiah to a high of 0.92 for the Hong Kong dollar. The long-run coefficients 

are also all positively signed and significant with a mean value of 0.82, and they vary 

from a low of 0.66 for the Singapore dollar to a high of 0.98 for the Chinese yuan. This 

indicates that for each one percent appreciation in the US dollar exchange rate, the mean 

equilibrium response of the regional currencies is an appreciation of 0.82 percent. I 

therefore reject //„  and accept H^ for all nine currencies.

In summary, it appears from my full sample estimates that the region’s currencies form a 

US dollar block rather than a yen block, with the Chinese yuan, the Philippine peso, and 

the Hong Kong dollar all having long-run multipliers above 0.90, followed by Taiwan 

with a long-run multiplier of 0.85. The Malaysian ringgit, the Singapore dollar and the 

Thai baht are most independent from the US dollar insofar as they all have long-run 

multipliers less than 0.75. Interestingly, these same three currencies all have statistically 

significant long-run multipliers in response to the yen. The first two have statistically 

significant long-run multipliers in response to the pound sterling, while the Singapore 

dollar also has a significant long-run response to the mark.
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Sub-Periods

My results for the sub-periods, obtained by dividing my full sample in half, are presented 

in Tables 5.10 and 5.11. I use heteroscedastisity-consistent t-statistics to test the 

significance of the difference between the long-run multipliers over the sub-periods. The 

first point to note from these Tables is that the overall behaviour of the models as 

measured by their diagnostic statistics remains comparable to the full sample behaviour. 

The explanatory power of the models remains similar over the sub-periods, ranging from 

a mean R ' of 79 percent in the first sub-period to 74 percent in the second sub-period. 

There is, however, a preponderance of dummy variables in the first sub-period (34) in 

contrast to the second (21), and the Chow tests indicate that structural breaks are apparent 

in all currencies except the Thai baht in the first sub-period while in the second sub

period structural breaks are found only in the Thai baht, the Hong Kong dollar and the 

Korean won rates. Taken together, the dummy variables and structural break tests point 

to smoother currency adjustments in the region since May 1990, and this may indicate the 

emergence of a more sophisticated set of exchange rate policies in the region. This is 

despite the presence of the Asian financial crisis in the latter period.

As before, I first examine the influence of the German mark. Only the Singapore dollar 

has a significant short-run coefficient in the first sub-period, and in the second sub

period, the Singapore dollar, the Taiwan dollar and the Thai baht exhibit significant 

short-run multipHers. The mean of the long-run multipliers is 0.09 in the first sub-period 

(with only the Singapore dollar being significant) and 0.22 in the second sub-period (with 

the Korean won, the Malaysian ringgit and the Taiwan dollar being significant). This 

implies a rise in both the extent and the magnitude of the German m ark’s influence in the 

region, and I reject H i  and accept / / f  for three currencies, the Korean won, the 

Malaysian ringgit and the Taiwan dollar. I fail to reject the H i  null hypothesis for the 

Singapore dollar. The Japanese yen has three significant short-run coefficients in the first 

sub-period (the Malaysian ringgit, the Singapore dollar and the Thai baht which is 

negatively signed), but it has seven significant short-run coefficients in the second sub

period (all currencies except the Chinese yuan and the Hong Kong dollar). The mean of 

the long-run multipliers is 0.10 in the first sub-period (ignoring the negative sign on the 

Chinese yuan) and 0.16 in the second sub-period, and the increases are significant for the 

Korean won, the Philippine peso and the Singapore dollar. In the cases of the Chinese

160



yuan and the M alaysian ringgit, the declines in the mean equihbrium  responses are also 

significant. I therefore reject the null hypothesis, , and accept the alternate hypothesis,

/ / f , for four currencies, the Korean won, the Philippine peso, the Singapore dollar and 

the Taiwan dollar. I fail to reject the //® null hypothesis for the Chinese yuan and the 

M alaysian ringgit. Looking next at the UK pound sterling, all short-run coefficients 

except that o f  the H ong Kong dollar are significant in the first sub-period, but only the 

C hinese yuan, the Korean won and the M alaysian ringgit are significant in the second 

sub-period. The m ean o f the short-run coefficients in the first sub-period is 0.58, and this 

falls to less than half its value to 0.26 during the second sub-period. The mean of the four 

statistically significant long-run m ultipliers in the first sub-period is 0.13, and no long-run 

m ultipliers are significant in the second sub-period. I fail to re je c t / /J  for the Korean 

won, the M alaysian ringgit, the Singapore dollar and the Thailand Baht currencies.

Looking finally at the sub-period responsiveness o f the regional bilateral rates to 

variations in the US dollar, all short-run coefficients are positively signed and statistically 

significant in both the first and second sub-periods, except for the Chinese yuan in the 

first sub-period. The m ean of the short-run coefficients is 0.47 during the first sub-period, 

varying from  a low o f 0.18 for the Indonesian rupiah to a high of 0.88 for the Hong Kong 

dollar. This rises to a mean o f 0.75 during the later sub-period, varying from a low of 

0.57 for the Chinese yuan to a high of 0.97 for the Hong Kong dollar. It is noticeable that 

w'hile the average o f the estim ated short-run coefficients on the im pact of the US dollar 

on the regional bilateral rates rises by 60 percent betw een the sub-periods, the short-run 

coefficients also rise for each individual exchange rate. Interestingly, all the long-run 

m ultipliers are also positive and statistically significant in both sub-periods, with a mean 

o f 0.81 in the first period and 0.86 in the second period. The long-run m ultipliers rise 

significantly for the H ong Kong dollar, the Korean won, the Singapore dollar and the 

M alaysian ringgit, and they decline significantly for the Indonesian rupiah and the 

Taiwan dollar. I therefore reject / /„  and accept / / f  for seven currencies.

I can sum m arise the findings of my sub-period investigations as showing an increase in 

the influence o f the m ark, the yen and the US dollar, com bined with the virtual ending of 

any influence from the pound sterling. The mark is gaining influence on the Korean won.
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the M alaysian ringgit and the Taiwan dollar. The yen is gaining influence on the Korean 

won, the Philippine peso and the Singapore dollar. Noticeably, however, the yen does not 

influence the Chinese yuan (ignoring the negative m ultiplier in the first sub-period) or the 

Hong Kong dollar in the full sam ple or in either sub-sam ple, and it does not influence the 

Indonesian rupiah or the Thai baht in either sub-sam ple. The US dollar continues to be 

the m ost influential global currency in the region, with long-run m ultipliers above 0.90 in 

the second sub-period for the Chinese yuan, the Hong Kong dollar and the Philippine 

peso, with increasing influence on the Korean won and the M alaysian ringgit, and with 

declining influence on the Indonesian rupiah and the Taiwan dollar.

M y results dem onstrate the unequivocal nature o f the exchange rate policies followed by 

the m onetary authorities of China and Hong Kong in closely following the US dollar. 

These currencies, along with the Korean won and the Philippine peso continue to form a 

strong US dollar block, with the other currencies following the US dollar to a lesser 

extent. A lthough there is some evidence of a growing influence o f the yen on a minority 

of the currencies in my sample, there is no hard evidence o f an em erging yen block 

throughout the region. I can dem onstrate the force of this result by com paring some o f the 

long-run m ultipliers for the Yen and the US dollar in the m ost recent sub-period o f my 

analysis. The US dollar’s smallest long-run m ultiplier (0.58 on the Indonesian rupiah) is 

alm ost two and a half times the size o f the yen’s largest m ultiplier (of 0.24 on the Korean 

won), and the average o f the US dollar’s four sm allest long-run m ultiphers (.67) is over 

four tim es the average o f the yen’s four largest m ultipliers (.17).
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Table 5,11
Empirical Results: First Half of Sample Period, November 1976 -  May 1990

Constant Dummies Si s, f-DM
SR LR SR LR

q L'K 
■J SR

q UK 
J  LR

c-US 
■j SR

q VS 
•5 LR

China 4 -0.126, -0.178 1.025 0.939
(1.97) (3.18) (19.26) (21.47)

Hong Kong 0.000 3 0.879 0.879
(2.41) (55.05) (55.05)

Indonesia 3 -0.052, 0.784 0.179 0.949
(2.02) (20.06) (5.86) (20.06)

Korea 5 -0.166, -0.1072 0.062 0.679 0.201 0.265 0.740
(3.92) (2.98) (2.04) (12.71) (3.08) (5.62) (13.73)

Malaysia 2 -0.181, 0.041, 0.098 0.064 0.114 0.099 0.686 0.707
(3.59) (2.00) (4.71) (1.93) (5.01) (4.79) (32.07) (25.95)

Philippines 6 -0.123, -0.072. 0.639 0.378 0.889
(2.411 (2.44) (10.44) (7.80) (12.75)

Singapore 2 -0.183, 0.104 0.088 0.105 0.089 0.069 0.059 0.666 0.563
(3.79) (2.48) (2.93) (5.89) (5.56) (3.16) (3.27) (33.22) (28.19)

Taiwan -0.002 5 -0.391, -0.1832 0.117 0.584 0.461 0.935
(2.72) (6.17) (3.22) (2.99) (7.60) (8.48) (18.80)

Thailand 4 -0.364, -0.1702 -0.089 0.739 0.144 0.253 0.738
(4.42) (2.95) (2.12) (14.54) (3.26) (5.61) (17.70)

Eauation Diaenostics
SE E R SS Chow D W L M K-S A R C H

China 0.87 0.009 0.026 4.40 (.00) 2.19 44.51 (.00) 0.21.37*** 11.05 (.00)

Hong Kong 0.83 0.007 0.0,38 5.70 (.(K)) 1.82 04.80 (.57) 0.0525 65.86 (.00)

Indonesia 0.90 0.008 0.053 2.12 (.03) 2.56 80.34 (.00) 0.1948*** 3.49 (.06)

Korea 0.63 0.013 0.107 2.28 (.00) 2.12 18.33 (.00) 0.0590* 0.008 (.93)

Malaysia 0.85 0.006 0.024 2.37 (.01) 1,99 8.32 (.22) 0.0345 30.33 (.00)

Philippines 0.73 0.014 0.142 2.47 (.00) 2.31 40.28 (.00) 0.131*** 40.72 (.00)

Singapore 0.88 0.005 0.019 4 .I9 (.00 ) 1.99 9.04 (.17) 0.0521 55.63 (.00)

Taiwan 0.71 0.012 0.036 5.81 (.00) 2.14 18.67 (.01) 0.0876** 2.62 (.11)

Thailand 0.73 0.011 0.078 1.07 (.38) 2.19 26.21 (.00) 0.0889*** 68.91 (.00)

Notes. Variables are as defined in Table 5.2. See Notes to Table 5.9 for other explanatory details.
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Table 5.12
Empirical Results: Second Half of Sample Period, June 1990 -  December 2003

C o n sta n t D u m m ies Si Si q DM  
■J SK

cD M  
■J I.R

f.Y B N  
■j S i

^ Y E N  o t'A  ^U K  
LR SR ^  LR

q US 
■J SR

cU S  
■J LR

China 1 0.434 0.568 0.914
(5.11) (9.67) (14.06)

Hong Kong 1 -0.678, -0.4122 0.973 0.992
(8.64) (4.38) (127.43) (199.59)

Indonesia 3 0.347 0.584 0.584
(2.65) (5.28) (5.28)

Korea 3 0.137i 0.312 0.208 0.242 0.146 0.719 0.951
(2.03) (3.06) (5.56) (2.16) (2.10) (13.53) (19.41)

Malaysia 7 0.064j 0.168 0.171 0.183 0.772 0.824
(2.23) (2 43) (3.23) (3.17) (16.06) (11.94)

Philippines 0.001 1 -0.180, 0.1523 0.127 0.123 0.893 0.904
(2.33) (2.37) (3.42) (4.01) (3.64) (23.93) (13.18)

Singapore 1 0.184 0.164 0.164 0.674 0.639
(4.38) (8.72) (8.95) (30.70) (29.11)

Taiwan 1 0.119: 0.0393 0.152 0.180 0.115 0.137 0.822 0.763
(2.74) (2.03) (2.72) (2.64) (4.36) (4.35) (33.32) (17.02)

Thailand 3 0211 0.191 0.700 0.700
(3.30) (4.57) (18.68) (18.68)

Equation Diagnostics

SEE R S S C how D W K -S  L M  A R C H
China 0.81 0.010 0.071 0.88 (.49) 2.59 0.2058*** 121.84 (.00) 12.91 (.00)
Hong Kong 0.98 0.002 0.004 3.89 (.00) 2.04 0,0678** 33.50 (.00) 82.85 (.00)
Indonesia 0.57 0.029 0.609 171 (.12) 1.97 0.0977*** 39.19 (.00) 30.87 (.00)
Korea 0.69 0.014 0.135 3.62 (.00) 1.96 0.0562* 14.14 (.03) 98.09 (.00)
Malaysia 0.79 0,011 0.089 .74(71) 2.09 0.0824*** 30.24 (.00) 13.04 (.00)
Philippines 0.58 0.014 0.133 1.12 (.35) 1.91 0.0556* 22.02 (.00) 58.25 (.(X))
Singapore 0.81 0.006 0.028 1.42 (.2!) 2.16 0.0868*** 23.84 (.00) 85.95 (.00)
Taiwan 0.81 0.007 0.035 1.02 (.42) 2.33 0.139 33.41 (.00) 42.11 (.00)
Thailand 0.58 0,013 0.114 2.81 (.01) 1.84 0.0861*** 40.91 (.00) 30.55 (.00)

Notes. Variables are as defined in Table 5.2. See Notes to Table 5.9 for other explanatory details.
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LRM  Evolution and Sum m ary Statistics

I estim ate tiie sequence o f Germ an mark, Japanese yen, UK pound and US dollar 

m ultipliers for each of the bilateral rates over a m oving window o f 52 weeks 

com m encing on the 19'^ N ovem ber 1976 and ending on the 26^^ D ecem ber 2003. The 

windows are overlapping in the sense that each consecutive window drops the first 

observation in the preceding window and includes the increm ental observation. Table 

5.13 sum m arises the pre-and post Asian crisis mean of the long-run m ultipliers for each 

currency, and Figure 5.5 plots the long-run m ultipliers during the entire sam ple period.

The pre- and post- crisis periods described in Table 5.13 are defined following Hernandez 

and M ontiel (2002) such that the period o f the crisis does not distort the long-run 

m ultiplier estim ates. The period from July 1997 to January 1999 is believed to span the 

crisis and it is rem oved from the analysis. This deleted sub-sam ple lies betw een the pre- 

and post- crisis periods. The pre- and post-crisis periods are approxim ately five years in 

length. O verall the results suggest that the influence of the US dollar is in decline, that of 

the UK pound is im m aterial in both sub-periods and that the influence o f the German 

mark and the Japanese yen (particularly the form er) has increased significantly. 

Specifically the arithm etic mean of the US dollar m ultipliers has declined from 

approxim ately 90 percent to approxim ately 80 percent over the two sub-periods. The UK 

pound m ean m ultiplier has changed from about two percent to about m inus four percent 

while those of the G erm an mark and the Japanese yen have risen from approxim ately one 

and five percent respectively to approxim ately twenty five and tw elve percent 

respectively. The m ean statistics are calculated over all nine currencies considered in this 

C hapter and as such they disguise a num ber o f cases o f interest regarding particular 

currencies. I consider these instances as they arise in my discussion of the evolution of 

the im portance of the Germ an mark, the Japanese yen, the UK pound and the US dollar to 

exchange rate determ ination in the region.

There is a tendency for the Germ an mark long-run m ultipliers to oscillate m ore and more 

closely to zero until the mid 1990s. Thereafter they exhibit periods o f turbulence, initially 

with respect to the C hinese yuan and the M alaysian ringgit and then in the late 1990s 

with respect to the Indonesian rupiah, the Korean won, the Singapore dollar and the Thai 

baht. Since this latter turbulence {i.e., during the post-crisis period) it is

165



Table 5.13
Long-run Multipliers Pre and Post Asian Crisis. 

Swiss Franc numeraire

German Japanese UK US
mark yen sterling dollar

Panel A: Long-run multiplier pre Asian crisis

Chinese yuan -0.32
Hong Kong dollar -0.11
Indonesian rupiah 0.14
Korean won 0.04
Malaysian ringgit 0.34
Philippine peso -0.09
Singapore dollar 0.03
Taiwan dollar -0.22
Thai baht 0.07
Arithmetic Mean: 0.01

0.02 0.08 0.90
-0.01 0.00 0.99
-0.03 0.05 0.95
0.09 0.06 0.89
0.07 -0.11 0.90
0.06 0.18 0.85
0,08 -0.03 0.83
0.14 -0.06 0.92
0.10 0.05 0.82
0.06 0.02 0.89

Panel B: Long-run multiplier post Asian crisis

Chinese yuan -0,89
Hong Kong dollar -0.13
Indonesian rupiah 1.23
Korean won 0.19
Malaysian ringgit 0.19
Philippine peso 0.48
Singapore dollar 0.45
Taiwan dollar 0.28
Thai baht 0.46
Arithmetic Mean: 0.25

0.00 0.00 1.00
0.00 0.00 0.99
0.18 -0.25 0.68
0.34 -0.01 0.63
0.00 0.00 0.99
0.07 -0.09 0.88
0.22 0.03 0.60
0.11 -0.05 0.79
0.24 -0.03 0.62
0.13 -0.04 0.80

Notes. The pre Asian crisis period is from 10 July 1992 to 27 June 1997 and the post 
Asian crisis is from 1 January 1999 to 26 December 2003. All models are estimated 
on moving windows of 12 months using equation (5.1), and the long-run multipliers 
are as derived in equation (5.2). The results presented in this Table are arithmetic 
averages of the long-run multipliers over the pre- and post- Asian crisis periods.
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Figure 5.5 
Long-run Multiplier Evolution
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N otes. T he long-run m ultipliers are overlapping  24 w eek m oving averages o f  52- 
w eek m oving w indow  long-run m ultip lier statistics. The m ultipliers are solved 
d irec tly  from  parsim oniously  derived equations. T he w indow s in the construction 
o f  both m ean statistics perfectly  over lap bu t for the dropping o f  the initial 
observation  in the preceding w indow  and the inclusion o f  the increm ental 
observation . T hus the first observation  above is the 24 w eek m ean o f  the long-run 
m ultip lier sequence solved for the 1̂ ' 24 overlapping 12-m onth periods 
com m encing  on the 19''' N ovem ber 1976.
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apparent that the German mark has significantly increased in im portance with respect to 

the Indonesian rupiah, the Korean won, the Philippine peso, the Singapore and the 

Taiwan dollars and the Thai baht. Its influence on the Thai baht specifically is 

approxim ately 0.46 throughout the post-crisis period. On average with respect to these six 

currencies the influence of the mark multipliers has increased from 10 percent in the pre

crisis period to 52 percent in the post-crisis period (ignoring the negative signs on the 

Philippine and Taiwan multipliers in the first sub-period). A lthough all the multipliers 

increase significantly it is the Indonesian rupiah’s mark m ultiplier which rises from 14 

percent prior to the crisis to 123 percent after the crisis that is largely responsible for the 

size of the increase in the average mark influence on this sub-set of currencies.

During the 1986 through 1997 period the Japanese yen long-run m ultipliers appear to 

oscillate about zero with an apparent albeit small rise above zero in the latter part of this 

period. Prior to and im m ediately succeeding this tranquil phase there are short periods of 

relative volatility. The m ultipliers demonstrate a m arked tendency to increase since the 

Asian crisis particularly in reference to the Indonesian rupiah and the Korean won, but 

also, although to a lesser extent, with respect to the Singapore dollar and the Thai baht. 

The Taiwan dollar shows a stable but small yen influence in both sub-periods. The 

arithmetic mean of the yen multipliers on these five currencies rises from eight percent in 

the pre-crisis period to twenty two percent in the post-crisis period.

The UK pound multipliers for the regional rates form a distinct strand at approxim ately 

zero notwithstanding material discrepancies from zero in the early to mid 1980s with 

respect to the Korean won and another period o f extraordinary volatility in the late 1990s 

in reference to the Indonesian rupiah and to a lesser extent to the Korean won and to the 

Thai baht. In the late 1970s, prior to the aforem entioned convergence, it appears that the 

Indonesian rupiah, the Philippine peso and the Thai baht shared an approxim ate one to 

one relationship with the UK pound.

The US dollar m ultipliers constitute a single tightly knit strand from the period o f the late 

1980s to the period o f the Asian crisis in the late 1990s that exceeds nought point nine 

with the exceptions of the Thai baht, the Philippine peso and the Singapore dollar 

multipliers which nevertheless exceed nought point five during this period. Prior to this 

confluence there are a variety o f patterns of sensitivity to the US dollar displayed by the

168



regional rates. D uring the late 1990s there is extraordinary instability in the relationships 

-  particularly  concerning the Indonesian rupiah, the Thai baht, the M alaysian ringgit and 

to a lesser extent the Singapore dollar rate. The turbulence tapers o ff during the 2000-01 

period but the single strand o f m ultipliers that prevailed prior to the Asian crisis does not 

reappear. Specifically, the Indonesian rupiah, the Korean won, the Singapore and Taiwan 

dollars and the Thai baht m ultipliers stray for prolonged periods from the preceding 

regim e. The im portance of the US dollar m ultipliers on these five currencies declines 

from  88 percent p rior to the crisis to 66 percent in the post crisis period. The decline in 

the influence of the US dollar is convincing in every instance. W ith respect to the 

C hinese yuan, the Hong Kong dollar, the M alaysian ringgit and the Philippine peso the 

US do lla r’s influence is strengthened or m aintained in the post-crisis period.

Summary

The w hole-sam ple period and the half-sam ple period analyses indicate an m crease in the 

influence o f the m ark, the yen and the US dollar in exchange rate determ ination in the 

North and Southeast Asia region. In contrast, the study suggests a virtual end to any 

system atic influence o f the UK pound sterling in the region. The US dollar remains the 

predom inant source o f influence in respect to regional exchange rate determ ination. The 

subsequent inspection o f the evolution of the various long-run m ultiplier estim ates sheds 

further light on these relationships. The results corroborate the earlier findings regarding 

the lack o f influence o f the UK pound sterling and the predom inant role played by the US 

dollar in the region while dem onstrating an overall decline in its influence in the post

crisis period. It is also illustrated that the observed increase in the im portance o f the yen 

and the m ark probably stems from the afterm ath o f the Asian financial crisis in the late 

1990s. Indeed my findings suggest that the Japanese yen had virtually no influence on 

A sian exchange rates in the 10-yeai' period prior to the Asian financial crisis, 

notw ithstanding a slight increase in its influence across a num ber o f exchange rates. 

Since the crisis, the increasing influence exerted by the yen and the G erm an mark has 

been pervasive over the reg ion’s exchange rates except in the instances o f the Chinese 

yuan, the H ong K ong dollar and the M alaysian ringgit, which continue to be closely 

related to the US dollar.
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5.7.2 Model II: the Japanese Yen numeraire model

Whole Period and Sub-Period A nalyses

Results for the whole sam ple period are presented in Table 5.14. Tables 5.15 and 5.16 

do likewise for the earlier and later sub-periods, respectively.

Whole Period

Looking firstly at the results for the full sam ple period in Table 5.14, the explanatory 

pow er o f the m odels is quite good, given that I am m odelling the log differences of 

exchange rates. The R~ statistics indicate that the m odels explain at least half the variation 

in the bilateral yen exchange rates in seven o f the nine countries (except in the instances 

of the Indonesian rupiah and the M alaysian ringgit), and they average over .64. The 

standard errors of the estim ates {SEE) are correspondingly respectable. The D W  statistics, 

the KS  statistics and the LM  statistics indicate that although first order autocorrelation 

seems not to be evident, there is some evidence of higher order autocorrelation. The 

A R C H  tests indicate the existence o f heteroscedastic error structures. These latter 

properties are anticipated in my use o f autocorrelation and heteroscedastic consistent 

standard errors. The Chow statistics indicate the presence of structural breaks in seven of 

the nine m odels (all but the M alaysian ringgit and the Singapore dollar), which 

contributes to my m otivation to re-estim ate the models in the two sub-periods and using a 

tim e-varying methodology.

Looking next at the individual coefficient estim ates, notw ithstanding the Hong Kong and 

Philippine models, the constant term in each model is indistinguishable from zero. 

Interestingly, the Plaza and Louvre Accord dum m ies generally indicate that the Asian 

rates tend to appreciate relative to the yen on these occasions. Only in the instance o f the 

M alaysian ringgit is neither the Plaza nor the Louvre dum m y indistinguishable from zero. 

The lagged dependant coefficients in each model are all negatively signed which 

contributes stability and the presence o f at least two lags in som e countries indicates more 

com plex adjustm ent dynam ics in response to variations in the Germ an mark, the UK 

pound sterling and the US dollar.
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Turning now to the im pact of changes in the US dollar effective exchange rate on the yen 

bilateral rates, the short-run m ultipliers are all positively signed. The mean of the short- 

run m ultipliers is 0.56, and they vary from a low o f 0.34 for the Chinese yuan to a high of 

0.90 for the Hong Kong dollar. The long-run m ultipliers are shown adjacent to the short- 

run m ultipliers. The m ean of the long-run m ultipliers is 0.82, and they vary from a low of 

0.66 for the Singapore dollar to a high o f 0.99 for the Chinese yuan. This indicates that 

for each one percent appreciation in the US dollar, the mean equilibrium  response of the 

regional bilateral yen exchange rates is an appreciation vis-a-vis the yen o f 0.82 percent. 

These findings are consistent with a regional US dollar block rather than a yen block, 

because they show that the regional currencies are tending to follow the US dollar rather 

than the yen. This is not surprising in light o f the exchange rate policy arrangements 

suggested by the literature in this area. Interestingly, however, the range of responses is 

quite large, with the appreciation o f the Chinese yuan vis-a-vis the yen being alm ost one 

and a half tim es that of the Singapore dollar. This, of course, im plies that variations in the 

US dollar have significant effects on the cross-bilateral yen exchange rates in the region. 

The results also underline the im portance of inspecting the short-run and the long-run 

m ultipliers, particularly in the instance of the Chinese yuan.

Looking next at the response o f the regional bilateral yen rates to variations in the 

Germ an m ark effective exchange rate, Table 5.14 shows that only two o f the short-run 

coefficients are distinguishable from zero, that is the Hong Kong dollar and the Singapore 

dollar with coefficients o f 0.08 and 0.13 respectively. The long-run m ultipliers are also 

only printed for these rates. This indicates that for each one percent appreciation in the 

German mark, the mean equilibrium  response o f these regional bilateral yen exchange 

rates is an appreciation vis-a-vis the yen of approxim ately one tenth o f a percentage point. 

This finding im plies an insignificant Germ an mark influence on seven of the nine Asian 

yen rates in the whole sam ple period.

The response o f the regional bilateral yen rates to variations in the UK pound sterling are 

som ewhat m ore am bivalent than the responses to variations in the US dollar and the 

deutschem ark. All Asian rates present short-run m ultipliers except the Hong Kong dollar 

but only the Indonesian rupiah, the M alaysian ringgit, the Singapore dollar and the Thai 

baht present long-run m ultipliers. The mean o f the short-run coefficients is 0.36, how ever 

the four printed long-run m ultipliers have a mean value o f only 0.08. The results indicate
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that although there is a significant UK pound effect for four of the nine rates, the 

influence of the pound sterling in the region is significantly less than that of the US 

dollar.

In sum m ary, it appears from my full sam ple estim ates that the US dollar exerts the 

predom inant influence on the reg ion’s exchange rate returns with a m ean long-run 

equilibrium  response of 0.82. Nonetheless, there is a significant range o f responses to 

innovations in the US dollar across the reg ion’s yen exchange rate returns. The Germ an 

m ark exerts a significant influence on two exchange rates: the Hong Kong dollar and the 

Singapore dollar; while the UK pound significantly influences the H ong Kong dollar, the 

M alaysian ringgit, the Singapore dollar and the Thailand baht. In particular, these results 

suggest the im portance o f im portant world currencies, beyond the US dollar, on the Hong 

Kong dollar and the Singapore dollar. Notw ithstanding these findings, the US dollar 

appears to retain its position as the key currency o f reference throughout the region.

Sub-Periods

Although the full sam ple period results reject the existence o f a regional yen block, 

particularly in reference to the im portance o f the US dollar to the region, it is nevertheless 

interesting to exam ine the results for the sub-periods, which are presented in Tables 5.14 

and 5.15 in order to see whether there is evidence o f change over time. The first point to 

note from these Tables is that a num ber o f features distinguish the overall behaviour of 

the models in the 1*‘ and the 2"'* sub-periods as m easured by their diagnostic statistics. 

Specifically the explanatory pow er o f the m odels declines except in the instances o f the 

Hong Kong and the Taiwan dollars, structural breaks are m arkedly less prevalent in the 

second sub-period and the nulls o f hom oscedasticity and zero autocorrelation are more 

frequently rejected in the second sub-period. Overall, the findings are tentatively 

consistent with an em erging yen influence, the declining im portance o f the Germ an mark, 

the UK pound and the US dollar to exchange rate determ ination in the region and also to 

increasingly sophisticated exchange rate m anagem ent policies. The latter rem ark follows 

from the object o f exchange rate policies to achieve gradual rather than abrupt changes in 

exchange rate prices.
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Looking first at the im pact of changes in the US dollar effective exchange rate on the yen 

bilateral rates during the first and second sub-periods, the short-run coefficients remain 

positively  signed. The mean of the short-run coefficients is 0.47 during the first sub

period, varying from  a low o f 0.18 (for the Indonesian rupiah) to a high o f 0.88 (for the 

Hong K ong dollar). This rises to a mean o f 0.77 during the later sub-period, varying from 

a low o f 0.56 (for the C hinese yuan) to a high o f 0.96 (for the Hong Kong dollar). It is 

noticeable that while the average of the estim ated short-run coefficients of the im pact of 

the US dollar on the regional yen bilateral rates rises by 63 percent between the sub

periods, the short-run coefficients also rise for each individual exchange rate, except in 

the case o f the Singapore dollar w here no short-run m ultiplier is recorded in the second 

sub-period.

T he m ean o f the long-run m ultipliers for variations in the US dollar is 0.84 in the first 

period and 0.77 in the second period. All rates present long-run m ultiplier estim ates. This 

im plies a m ean fall in the US long-run m ultiplier o f eight percent. Using a pared two 

sam ple for m eans t-test and assum ing unequal variances I find that the im portance of the 

US dollar has either rem ained stable or increased in respect to the Chinese yuan, the 

Hong Kong dollar, the Indonesian rupiah, the M alaysian ringgit and the Philippine peso. 

H ow ever, it is interesting to note that in respect to these five cases only the Hong Kong 

dollar exhibits an increased US dollar weighting. I find a declining US dollar influence in 

reference to the Korean won, the Taiwan dollar, the Singapore dollar and the Thai baht. 

This constitutes evidence consistent with the em ergence o f a yen block in the latter four 

rates in the North and Southeast Asian region.

In respect to the sub-period responsiveness of the regional bilateral yen exchange rates to 

variations in the UK pound effective exchange rate, all coefficients are again positively 

signed. The m ean o f the short-run coefficients (all but the Hong Kong dollar) in the first 

sub-period is 0.59, and this falls to a mean o f 0.18 during the second sub-period (China, 

Hong Kong, Korea and M alaysia). The mean o f the long-run m ultipliers is 0.12 in the 

first sub-period (China, Indonesia, Korea, M alaysia, Singapore and Thailand) and 0.14 in 

the second sub-period (M alaysia only). Using the usual aforem entioned heteroscedastic 

consistent t-statistic the results imply an approxim ately stable UK pound effect in respect 

to the M alaysian ringgit. Regarding the other currencies the U K pound effect is 

decreasing over time.
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Table 5.14
Empirical Results: Full Sample Period, November 1976 -  December 2003

Constant Dummies Dumpi Dumi„ Si Si (•D M  c D M  c U K  
■’  S R  J  L R  ^  S R

q U K
L R

q L’S SR q U S  
J  L R

China 3 -0,002 -0,117, -0,0424 0.643 0,338 0.993
(4,98) (1,98) (2,39) (15.42) (8,53) (26.22)

Hong Kong 0,001 3 0.004 -0.001 0.080 0.080 -0.022 0,897 0.897
(2.08) (11.58) (7,23) (7.12) (7.12) (2,03) (71,18) (71.18)

Indonesia 6 -0.016 -0.003 0.497 0,331 0.801
(4.36) (2.39) (6.29) (3,46) (5,65)

Korea 5 0.002 -0.138, -0.1312 0.424 0,477 0.830
(3,12) (2,98) (3,13) (8.88) (10,48) (7.43)

Malaysia 4 0.155 0,155 0.689 0.689
(4.92) (4,92) (22.85) (22.85)

Philippines 0.000 5 -0.013 -0.153, 0.395 0.550 0.911
(2.90) (8.41) (3,45) (9.46) (13.33) (22.82)

Singapore 0 0,001 -0.162, 0.130 0.112 0.062 0,054 0.648 0.661
(4,69) (3.30) (6.15) (6.34) (3.29) (3,92) (30.53) (43.45)

Taiwan 2 -0.006 0.233 0.676 0.852
(4.00) (5.58) (17.29) (35.83)

Thailand 3 -0.021 -0,009 -0.152, 0.457 0,126 0.419 0.725
(16.12) (15,.50) 0 2 1 ) (10.38) (3,59) (9.73) (20.45)

Equation Diagnostics

R- SEE Chow D W K-S LM ARCH
China 0.82 0,005 17.32 (.00) 2,55 0.1944*** 163.99 (.00) 3.84 (.05)
Hong Kong 0.88 0,002 4,62 (,00) 2,06 0.0461** 10.56 (.10) 41,31 (.00)
Indonesia 0.29 0,013 5,85 (,00) 2,31 0,1544*** 167,68 (,00) 162,81 (,00)
Korea 0.61 0,006 7,55 (,00) 1,95 0.0538*** 28,71 (,00) 219,74 (,00)
Malaysia 0.49 0,006 0,32 (,93) 2.21 0.1077*** 31,14 (,00) 0,08 (,77)
Philippines 0,63 0,007 13.97 (.00) 2.19 0.0932*** 35.91 (.00) 81.29 (.00)
Singapore 0,80 0,003 1.48 (.18) 2.01 0.0326 10.64 (.10) 74,13 (.00)
Taiwan 0,69 0,004 25.71 (.00) 2.09 0.0878*** 24.05 (.00) 41.35 (.00)
Thailand 0,56 0,006 30.89 (.00) 2.03 0,0426** 25,29 (,00) 178.22 (.00)

Notes. Variables arc defined in Tabic 5.2. The ‘i’ subscript denotes the lag length and the 'SR' and 'LR ' subscripts denote the relevant shorl-
and long- run multipliers. No more than 2 lagged dependent regressors are presented. Only coefficients statistically significant at the 5% level
or higher are presented. The R s are adjusted for degrees of freedom. The figures in brackets below coefficient estimates are robust t-statistics,
and those in brackets next to the equation diagnostics are P-values. The K-S *', '**' and '***' superscripts correspond to statistical
significance at the 10 percent, 5 percent and 1 percent levels.
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Taken together, with the results concerning the US dollar and the Germ an mark, it 

appears that there is considerable evidence consistent with the notion of an em erging yen 

influence on the K orean won and the Taiwan dollar exchange rates only. The Korean 

won exhibits a dechning UK pound sterling and US dollar influence. It exhibits no 

Germ an m ark influence in either sub-period. The Taiwan dollar dem onstrates both a 

declining US dollar and a declining absolute Germ an mark influence. The UK pound 

appears to show no influence on the Taiwan dollar in either sub-period. W ith respect to 

the other regional exchange rates the evidence gathered is less clear-cut. The Thai baht 

exhibits an em erging G erm an m ark influence while it shows a sim ultaneous declining US 

dollar and UK pound influence. This is consistent with the em erging im portance o f both 

the G erm an m ark and the Japanese yen to the Thai baht. The Singapore dollar 

dem onstrates a declining US dollar and UK pound steriing influence while the influence 

of the Germ an m ark appears to be approxim ately stable over the sub-periods. This is 

consistent with an em erging Japanese yen influence on the Singapore dollar alongside a 

stable Germ an m ark effect. The rem aining rates, nam ely the Chinese yuan, the Hong 

Kong dollar, the Indonesian rupiah, the M alaysian ringgit and the Philippine peso, 

dem onstrate an approxim ately stable or a strengthening US dollar influence (and UK 

pound influence in the instance of the M alaysian ringgit) which virtually precludes the 

likelihood o f an em erging yen influence on these rates.

LRM  Evolution and Sum m ary Statistics

Following the earlier analyses I estim ate the sequence o f Germ an mark, UK pound and US 

dollar m ultipliers for each of the bilateral yen rates over a moving window o f 52 weeks 

com m encing on the 19*'’ N ovem ber 1976 and ending on the 26'^ D ecem ber 2003. The 

windows are overlapping in the sense that each consecutive window drops the first 

observation in the preceding window and includes the increm ental observation. Table 5.17 

sum m arises the pre-and post Asian crisis mean o f the long-run m ultipliers for each 

currency, and Figure 5.6 plots the long-run m ultipliers throughout the entire sam ple period.
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Table 5.15
Empirical Results: First Half of Sample Period, November 1976 -  May 1990

Constant Dummies Dumpi Dumio Si Si pDM
SR

cDM  
■J LR

cUK  
J  SR

cUK  
•J LR

M 'S  
J  SR

cU S  
J  LR

China 2 -0.006 -0.136, -0.139 -0.123 1.048 0.174 1.003
(3.44) (2.09) (2.26) (2.62) (20.94) (3.12) (22.11)

Hong Kong 3 0.003 -0.001 0.129 0.129 0.879 0.879
(14.90) (6.03) (5.62) (5.62) (55.05) (55.05)

Indonesia 4 -0.018 -0.084, 0.821 0.092 0.179 0.886
(12.46) (2.85) (26.09) (2.50) (5.86) (25.28)

Korea 2 0.005 -0.192, -0.127, 0.713 0.133 0.265 0.836
(5,02) (3.74) (3.09) (11.67) (2.27) (5.62) (19.06)

Malaysia 1 0.003 -0.157, 0.129 0.158 0.097 0.084 0.686 0.671
(4.44) (3.45) (4.03) (4.85) (3.87) (4.49) (32.07) (26.29)

Philippines 4 -0.016 0.004 -0.105, 0.663 0.378 0.953
(6.86) (5.99) (2.22) (13.22) (7.80) (15.20)

Singapore 0.001 -0.170, 0.155 0.132 0.073 0.062 0.666 0.670
(4.16) (3.72) (6.03) (6.68) (3.28) (3.81) (33.22) (38.35)

Taiwan -0.001 1 -0.006 0.004 -0.426, -0.173: -0.188 0.550 0.461 0.931
(3.15) (2.05) (4.22) (6.79) (2.90) (4.61) (8.15) (8.48) (26.01)

Thailand 2 -0.021 -0.005 -0.368, -0.1552 0.794 0.181 0.253 0.726
(12.52) (6.15) (4.43) (2.82) (17.85) (7.90) (5.61) (29.71)

Equation Diagnostics
SEE Chow D W LM K-S ARC H

China 0.89 0.004 6.02 (.00) 2.66 45.95 (.00) 0.236*** 11.05 (.00)
Hong Kong 0.79 0.003 5.56 (.00) 1.94 4.49 (.61) 0.047 65.86 (.00)
Indonesia 0.91 0.004 2.21 (.02) 2.57 82.86 (.00) 0.198*** 3.49 (.06)
Korea 0.63 0.006 2.78 (.00) 2.12 32.39 (.00) 0.066* * 0.008 (.93)
Malaysia 0.80 0.003 3.36 (.00) 2.03 12.14 (.06) 0.037 30.33 (.00)
Philippines 0.74 0.007 1.41 (.16) 2.39 47.90(.00) 0.147*** 40.72 (.00)
Singapore 0.83 0.002 5.37 (.00) 1.99 8.86 (.18) 0.053 55.63 (.00)
Taiwan 0.70 0.005 6.95 (.00) 2.01 10.80(.09) 0.070 2.62 (.11)
Thailand 0.77 0.005 1.21 (.26) 2.20 26.45 (.00) 0.092*** 68.91 (.00)

Notes. Variables are defined in Table 5.2. See Notes to Table 5.13 for other explanatory details.
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Table 5.16
Empirical Results: Second Half of Sample Period, June 1990 -  December 2003

Constant D ummies Si s,- c q D M  
“’ i SR I.R  J  SR

c;VK
LR

q US 
J  SR

r,U S
LR

China 1 0.434 0.566 0.906
(6.74) (8.99) (13.96)

Hong Kong 0 -0.702, -0.419 2 -0.259., 0.005 0.033 0.958 0.995
(9.19) (4.52 (3.37) (5.70) (2.56) (71.50) (326.58)

Indonesia 2 0.726 0.726
(5.02) (5.02)

Korea 3 0.107 0.733 0.733
(2.09) (12.46) (12.45)

Malaysia 3 0.139 0.139 0.709 0.709
(2.43) (2.43) (12.20) (12.20)

Philippines 0.001 1 -0.180, 0.883 0.850
(2.45) (2.37) (30.08) (17.19)

Singapore 0.147 0.596
(7.66) (18.15)

Taiwan 1 -0.181, 0.065o 0.098 0.844 0.769
(2.32) (3.05) (4.63) (37.22) (27.07)

Thailand 1 0.1502 0.110,, 0.123 0.717 0.634
(2.04) (3.22) (2.68) (17.93) (12.06)

Equation Diagnostics

SE E  Chow D W K-S LM A R C H
China 0.83 0.004 0.82 (.54) 2.59 0.206*** 122.99 (.00) 12.81 (.00)
Hong Kong 0.98 0.001 5.50 (.00) 2.02 0.069** 37.64 (.00) 83.68 (.00)
Indonesia 0.09 0.018 0.71 (.55) 2.27 0.149*** 96.29 (.00) 73.34 (.00)
Korea 0.63 0.006 1.37 (.22) 1.99 0.064** 19.15 (.00) 176.58 (.00)
Malaysia 0.41 0.008 1.05 (.39) 2.20 0.109*** 15.15 (.02) 0.02 (.88)
Philippines 0.56 0.006 0.68 (.69) 1.91 0.057*** 22.74 (.00) 56.73 (.00)
Singapore 0.77 0.003 4.50 (.00) 2.24 0.089*** 17.56 (.01) 49.89 (.00)
Taiwan 0.80 0.003 7.18 (.00) 1.97 0.081*** 22.90 (.00) 41.84 (.00)
Thailand 0.52 0.006 2.03 (.07) 1.95 0.067** 32.78 (.00) 40.49 (.00)

Notes. Variables are defined in Table 5.2. See Notes to Table 5.13 for other explanatory details.
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The pre- and post- crisis periods described in Table 5.17 are defined following 

Hernandez and M ontiel (2002) such that the period o f the crisis does not distort the long- 

run m ultiplier estim ates. The sub-periods are approxim ately five years in length. The 

period from July 1997 to January 1999 is thought to span the crisis and it is rem oved 

from the analysis. This deleted sub-sam ple lies betw een the pre- and post- crisis periods. 

Interestingly, the findings are approxim ately consistent with the half period results except 

for the inclusion o f the Indonesian rupiah in the sphere o f declining US dollar influence. 

The sam e approxim ate trend is apparent. O verall the results suggest that the influence o f 

the US dollar is in decline for the Thailand Baht, the Korean won, the Singapore and 

Taiwan dollars and also for the Indonesian rupiah. Its influence has increased for the 

other yen rates. Overall the im pact o f the UK pound is approxim ately im m aterial across 

the yen rates in both sub-periods. This is also approxim ately consistent with the earlier 

results over the longer tim e period. The influence o f the Germ an m ark has increased 

significantly, except for in the instances of the Thai baht, the M alaysian ringgit and the 

Indonesian rupiah which seem to dem onstrate system atic m ovem ents in the opposite 

direction to that follow ed by the mark. The arithm etic mean of the US dollar m ultipliers 

has declined from approxim ately 90 percent to approxim ately 82 percent over the two 

sub-periods. The UK pound mean m ultiplier has changed from about two percent to 

about minus three percent while those of the Germ an m ark have dropped from 

approxim ately nought percent to about minus four percent, although this latter statistic is 

determ ined prim arily by the Indonesian, M alaysian and Thai currency sensitivities.

Excluding these latter currencies the Germ an m ark influence rises from approxim ately 0 

percent to approxim ately 10 percent. I consider other specific instances as they arise in 

my discussion o f the evolution o f the im portance of the Germ an m ark, the UK pound and 

the US dollar to exchange rate determ ination in the region.

There is a pronounced tendency for the Germ an m ark long-run m ultipliers to oscillate 

increasingly closely to zero until the mid 1990s. Thereafter they exhibit periods of 

turbulence, initially with respect to the Chinese yuan and the Indonesian rupiah and 

then in the late 1990s with respect to the M alaysian ringgit and the Hong Kong dollar. 

Since this latter turbulence (i.e., during the post-crisis period) it is apparent that the 

Germ an m ark has significant im portance with respect to all the rates except the
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Table 5.17 
Japanese Yen Time Varying Multipliers

German UK US
mark sterling dollar

Panel A: Long-run multiplier pre Asian crisis

Chinese yuan .15 .04 .92
Hong Kong dollar -.07 -.00 .99
Indonesian rupiah -.06 .0 4 .97
Korean won -.10 .04 .88
M alaysian ringgit .08 -.08 .90
Philippine peso -.20 .13 .88
Singapore dollar .13 -.02 .81
Taiwan dollar .04 .01 .85
Thai baht -.05 .04 .82
Arithm etic Mean: -.01 .02 .89

Panel B: Long-run multiplier post Asian crisis

Chinese yuan .27 -.00 .99
Hong Kong dollar .14 .00 .99
Indonesian rupiah -.44 -.22 .80
Korean won .02 .06 .57
M alaysian ringgit -.34 .01 .97
Philippine peso -.15 -.11 .95
Singapore dollar -.12 .03 .62
Taiwan dollar .14 -.04 .78
Thai baht -.10 -.05 .65
A rithm etic Mean: -.06 -.04 .81

Notes. The pre Asian crisis period is from 10 July 1992 to 27 June 1997 and the 
post Asian crisis is from  1 January 1999 to 26 December 2003, All models are 
estimated on moving windows of 12 months using equation (5.1), and the long- 
run multipliers are as derived in equation (5.2). The results presented in this 
Table are arithmetic averages of the long-run multipliers over the pre- and post- 
Asian crisis periods.
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Figure 5.6 
Long-run Multiplier Evolution
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Notes. The long-run multipliers are overlapping 24 week moving averages of 52- 
week moving window long-run multiplier statistics. The multipliers are solved 
directly from parsimoniously derived equations. The windows in the construction 
of consecutive averages perfectly over lap but for the dropping of the initial 
observation in the preceding window and the inclusion of the incremental 
observation in the subsequent window. Thus the first observation in each graphic 
above is the 24 week mean o f the long-run multiplier sequence solved for the 1- 
year periods commencing in November 1976.
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Indonesian rupiah, the M alaysian ringgit and the Thailand Baht exchange rates, as 

previously noted. A lthough the rem aining mark m ultipliers increase significantly the 

system atically  negative m ultipliers ought to be considered in isolation and the positive 

m ultipliers against the C hinese yuan and the Hong Kong dollar are curious but probably 

uninform ative, in the context o f the alm ost perfect stability of their US dollar exchange 

rates during this period. Overall therefore the evidence provided by this m odel’s 

inspection o f the G erm an m ark m ultipliers is som ewhat mixed.

The UK  pound long-run m ultipliers for the regional yen rates form a distinct strand at 

approxim ately zero notw ithstanding m aterial discrepancies from zero in respect to the 

Korean won, the H ong K ong dollar, the Chinese yuan and the Thailand baht in the early 

to mid 1980s and another period o f extraordinary volatility in the late 1990s in reference 

to the Indonesian rupiah and to a lesser extent to the Korean won, the Thailand baht, the 

M alaysian ringgit and the Singapore dollar. In the late 1970s, prior to this convergence, it 

seems that the Indonesian rupiah, the Philippine peso and the Thai baht shared an 

approxim ate one to one pro  rata relationship with the UK pound sterling.

The US dollar m ultipliers com prise a single strand for the period of the late 1980s to the 

period of the Asian financial crisis in the late 1990s that exceeds 0.75 with the exceptions 

of the Philippine peso and the Singapore dollar m ultipliers, which nevertheless exceed 

nought point five during this period. Prior to this confluence there are a variety of 

patterns o f sensitivity to the US dollar displayed by the regional yen rates. During the late 

1990s there is extraordinary instability in the relationships -  particularly concerning the 

Indonesian rupiah, the T hailand baht, the M alaysian ringgit, the Korean won and to a 

lesser extent the Singapore dollar rate. The turbulence tapers o ff during the 2000-01 

period but the single strand o f m ultipliers that prevailed prior to the Asian crisis does not 

reappear. Specifically, the Indonesian rupiah, the Korean won, the Singapore and Taiwan 

dollars and the Thai baht m ultipliers stray for prolonged periods from the preceding 

regime. The im portance o f the US dollar m ultipliers on these five currencies declines 

from eighty six percent p rior to the crisis to sixty nine percent in the post crisis period^^. 

The decline in the influence o f the US dollar is convincing in every instance. W ith 

respect to the Chinese yuan, the Hong Kong dollar, the M alaysian ringgit and the

The pre- and post crisis periods are defined in Table 5.16.
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Philippine peso the US dollar’s influence is strengthened or m aintained in the post-crisis 

period.

Sum m ary

In this study I re-exam ine the determ ination o f nine North and Southeast Asian Japanese 

yen exchange rates with respect to innovations in the Germ an m ark, the UK pound and 

the US dollar trade-weighted exchange rate indices during the period Novem ber 1976 

through to D ecem ber 2003. M y exam ination o f exchange rate determ inants in the region 

accounts for central bankers’ preferences to gradually change their exchange rates to 

preferred levels. It accounts for lagged effects in exchange rate determ ination. As 

anticipated by the literature in this area I find a predom inant US dollar influence how ever 

this is found to vary across currencies and over time. It is this variation com bined with 

increasing intra-regional trade integration that m otivates my investigation o f the 

influence of the Japanese yen on exchange rate determ ination in the region.

My results do not point to an em erging de fa c to  yen block but rather they suggest an 

em erging yen influence particularly with respect to the Korean won and the Taiwan 

dollar rates. The Singapore dollar and the Thai baht also dem onstrate an em erging yen 

im portance although this latter effect is com bined with a significant and stable German 

mark weighting in the case o f the Singapore dollar and an em erging G erm an mark impact 

in the case o f the Thai baht. The Taiwan dollar exhibits a declining absolute German 

m ark effect. The rem aining rates considered provide virtually no evidence of an 

em erging yen influence. The im portance o f capturing lagged effects is evident 

specifically with respect to the role played by the UK pound sterling in the region where 

its short-run m ultipliers are heavily eroded by lagged effects in both sub-periods. In 

contrast, lagged effects tend to augm ent the estim ated US dollar influence captured by 

the short-run m ultipliers alone, particularly in the first sub-period and the whole-period. 

The G erm an m ark short and long-run m ultipliers do not system atically differ. Overall the 

evidence points to the im portance o f my use of long-run m ultipliers and it suggests a 

significant but secondary em erging yen influence in the region.
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5.7.3 Overall Results

D iagnostics

The set o f M odel I diagnostics are highly com parable to the set of M odel II diagnostics. 

Both exhibit high levels o f explanatory pow er and non-spherical disturbances over all 

sam ple periods and a decline both in the num ber o f dum m y variables and in the num ber 

o f structural breaks in the second half o f the sam ple period. M oreover, both sets of 

m odels suggest the presence o f com plex adjustm ent dynam ics in the response o f North 

and Southeast A sia exchange rate returns to leading global currencies. This finding 

justifies my use o f long-run rather than short-run m ultipliers to capture the 

interdependencies prevalent in the regional rates relative to leading global currencies.

Whole sam ple period

Concerning the M odel I long-run m ultipliers it appears that only four o f the Germ an 

long-run m ultipliers are significantly distinguishable to zero (i.e., Indonesia, Korea, 

Singapore and Taiw an). Their arithm etic m ean is 0.12. The Japanese yen counterpart 

exhibits six statistically significant long-run m ultipliers and their arithm etic m ean is 0.14. 

The arithm etic mean o f the nine printed US dollar long-run m ultipliers is 0.82. The UK 

pound long-run m ultipliers are printed only for the Korean won, the M alaysian ringgit 

and the Singapore dollar and their arithm etic m ean is 0.09.

M odel II provides sim ilar results. The nine US dollar LRM s also average at 0.82. Only 

two of the Germ an m ark LRM s, i.e., Hong Kong and Singapore, are significantly 

different to zero and they average 0.10. The U K pound sterling long-run m ultipliers are 

presented with respect to four North and Southeast A sia exchange rate returns (i.e., 

Indonesia, M alaysia, Singapore and Thailand). T heir mean value is 0.08.

It is notew orthy that the m easurem ents o f the Germ an mark and the UK pound influence 

are approxim ately reversed between the models. M odel I indicates that four currencies 

are influenced by the Germ an m ark and three currencies are influenced by the UK  pound 

sterling w hile m odel II suggests that two currencies are influenced by the Germ an m ark 

and that four currencies are influenced by the UK pound sterling. Both m odels indicate 

that the Germ an m ark exerts an influence on the Singapore dollar while the U K pound 

sterling exerts an influence on the M alaysian ringgit and the Singapore dollar.
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Sub Periods

W ith respect to M odel I. The Germ an mark long-run m ultiplier rises in both the extent of 

its influence (from Singapore alone to Korea, M alaysia and Taiwan) and the m agnitude 

o f that influence, i.e., the arithm etic mean o f the LRM s (0.09 to 0.22). The Japanese yen 

long-run m ultipliers dem onstrate a significant decline in respect to the Chinese yuan and 

the M alaysian ringgit while indicating a significant increase in sensitivity in respect to 

the Korean, Philippine, Singapore and Taiwan currencies. Overall, the arithm etic mean 

of the m ultipliers increases from 0.10 to 0.16. The UK pound sterling presents no 

significant LRM s in the second sub period while it presents four LRM s (for Korea, 

M alaysia, Singapore and Thailand) with an average value o f 0.13 in the first sub period. 

The US dollar long-run m ultipliers indicate a decline in its influence in respect to the 

Indonesian rupiah and the Taiwan dollar while docum enting a rise in its influence in 

respect to the Hong Kong dollar, the Korean won, the Singapore dollar and the 

M alaysian ringgit. On average the nine m ultipliers rise from a value of 0.81 to 0.86.

C oncerning M odel II. The US dollar long-run m ultipliers decline on average from a 

value of 0.84 in the first sub-period to a value o f 0.77 in the second sub-period. Its 

influence on the Chinese yuan, the Hong Kong dollar, the Indonesian rupiah, the 

M alaysian ringgit and the Philippine peso has rem ained stable or increased. A declining 

US dollar influence is docum ented in respect to the Korean won, the Taiwan dollar, the 

Singapore dollar and the Thai baht. Regarding the German mark long-run m ultipliers 

their arithm etic mean is approxim ately stable at 0.08 in the first sub period and at 0.09 in 

the second sub period. Its influence is found to decline with respect to the Chinese yuan, 

the Hong Kong dollar, the M alaysian ringgit and the Taiwan dollar, it is found to be 

stable with respect to the Singapore dollar and to be increasing in respect to the Thailand 

baht. Its influence in the second sub-period is virtually negligible except in the instances 

o f the Singapore dollar, the Taiwan dollar and the Thai baht. Finally, regarding the UK 

pound sterling long-run m ultipliers, their average is 0.12 in the first sub period (China, 

Indonesia, Korea, M alaysia, Singapore and Thailand) while its value rises slightly in the 

second sub period (M alaysia only). Its influence on the M alaysian ringgit appears to be 

approxim ately stable albeit small.
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LRM  Evolution

Concerning m odel I. W ith respect to the H ernandez and M ontiel (2002) styled sam ple 

periods this m odel provides evidence consistent with a mean decline in the US dollar’s 

influence across the region (from 90% to 80%) while the UK pound long-run effects are 

found to be virtually negligible in both sub-periods. In contrast the mean long-run 

m ultiplier for the Japanese yen and the G erm an m ark are found to increase, from 

approxim ately one percent to twenty five percent in the instance of the G erm an m ark and 

from five percent to tw elve percent in the other instance. The G erm an mark m ultipliers 

are shown to oscillate increasingly closely to zero until the mid 1990s, since the crisis 

period how ever its influence is very pronounced on the Indonesian rupiah, the Korean 

won, the Philippine peso, the Singapore dollar, the Taiw an dollar and the Thai baht. The 

Japanese yen m ultipliers exhibit a sim ilar pattern, with the rise in influence exerted on 

the Indonesian rupiah and the Korean won and to a lesser extent on the Singapore dollar 

and the Thai baht. T he UK pound m ultipliers show virtually no periods o f sustained 

influence except in the late 1970s. Finally, The US dollar m ultipliers com prise a tightly 

knit strand until the Asian financial crisis in the late 1990s when they experience a period 

of extraordinary turbulence, thereafter the original strand fails to re-appear. Since the 

crisis the decline in the influence o f the US dollar is particularly pronounced with respect 

to the Indonesian rupiah, the Korean won, the Singapore dollar, the Taiw an dollar and 

the Thai baht. A gainst this its influence is m aintained or strengthened with respect to the 

Chinese yuan, the H ong Kong dollar, the M alaysian ringgit and the Philippine peso.

Concerning M odel II. W ith respect to the H ernandez and M ontiel (2002) styled sample 

periods this m odel provides evidence consistent with a mean decline in the US dollar’s 

influence across the region (from 90 percent to 82 percent) while the UK pound long-run 

effects are found to be virtually negligible in both sub-periods. Overall the G erm an mark 

influence is also approxim ately negligible across these sub-periods how ever upon 

excluding the Thailand baht, the M alaysian ringgit and the Indonesian rupiah its 

influence rises [qualified and relatively slight] from about 0 percent to about 10 percent. 

Given the all but stable US dollar prices o f the C hinese yuan and the Hong Kong dollar 

and the fact that these currencies apparent sensitivity to the Germ an m ark drives this rise 

the results are probably best interpreted with som e caution. N otw ithstanding periods of 

systematic influence that occurred largely in the earlier part o f the sam ple the UK pound 

sterling exerts increasingly less influence on the reg ion’s yen denom inated exchange
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rates over the full sam ple period. Finally, the US dollar m ultipliers com prise a loosely 

knit strand until the Asian financial crisis in the late 1990s when they experience a period 

o f extraordinary turbulence; thereafter the original strand fails to re-appear. Since the 

crisis the decline in the influence o f the US dollar is particularly pronounced with respect 

to the Indonesian rupiah, the Korean won, the Singapore dollar and the Thai baht with a 

small decline in the sensitivity o f the Taiwan dollar. Against this its influence is 

m aintained or strengthened with respect to the Chinese yuan, the Hong Kong dollar, the 

M alaysian ringgit and the Philippine peso.

Summary

Undertaking a synopsis o f the results provided by the two m odels naturally provides a 

num ber of seem ingly contradictory signals. This ineluctable outcom e follows given the 

various aspects of the exchange rate behaviour captured by the two models. W hat are 

especially interesting are the results that are supported by both models. These results hold 

despite a change in the perspective chosen.

C oncerning those findings that are supported by the two models, The set o f M odel 1 

diagnostics are highly com parable to the set of Model II diagnostics. Both exhibit high 

levels o f explanatory power, non-spherical disturbances and a decline in the num ber o f 

dum m y variables and in the num ber of structural breaks in the second half o f the sam ple 

period. M oreover, both sets o f  m odels suggest the presence o f com plex adjustm ent 

dynam ics in the response o f N orth and Southeast Asia exchange rate returns to leading 

global currencies. This finding provides a justification for m y use o f long-run rather than 

short-run m ultipliers to capture the interdependencies prevalent in the regional rates 

relative to leading global currencies.

In the whole sam ple period the US dollar long-run m ultipliers are coincidentally found to 

average 0.82 in both M odels. Both models also support the presence of a statistically 

significant Germ an m ark long-run m ultiplier with respect to the Singapore dollar and 

statistically significant UK pound sterling long-run m ultipliers with respect to both the 

M alaysia ringgit and the Singapore dollar. Regarding the sub-period results that are also 

consistent across the two models. The two m odels indicate an increase in the US dollar’s 

long-run equilibrium  influence across the Hong Kong dollar and the M alaysian ringgit, 

m oreover the models are in agreem ent with respect to a decreasing US dollar influence
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on the Taiw an dollar. The extent o f the influence o f the UK pound drops m arkedly across 

the two sub-periods, according to the two models. In the second sub period the models 

provide consistent results with respect to the significant influence exerted by the Germ an 

m ark on the Taiw an dollar. Overall from the whole and the sub-period analyses the 

m odels concur regarding an increasing yen influence on the Korean won currency while 

both m odels also note declining UK pound sterling effects. The two m odels also concur 

with respect to a decreasing US dollar influence on the Taiwan dollar in conjunction with 

no UK pound effects on this rate throughout. The Singapore dollar and the Thai baht 

dem onstrate a declining U K  pound sterling influence. Finally, the models corroborate on 

a stable or increasing and highly significant US dollar influence across the Chinese yuan, 

the Hong Kong dollar, the M alaysian ringgit and the Philippine peso currencies.

Regarding the LRM  evolutions and the summary statistics. The pre and post crisi sub 

periods suggest a declining mean US dollar influence across the North and Southeast 

A sia currencies while also providing a clear signal regarding the virtually negligible 

influence o f the UK pound sterling on exchange rate determ ination in the region over the 

two sub-periods. The G erm an mark influence is found to increase across the m odels and 

sub-periods how ever this finding is qualified by the exclusion o f certain rates in the 

context o f m odel II w here despite the qualification only a relatively slight increase is 

docum ented. The results presented in respect to the US dollar effects are qualitatively 

virtually identical across m odel I and model II. They indicate the decline in the influence 

of the US dollar in respect to the Indonesian rupiah, the Korean won, the Singapore 

dollar and the Thai baht and to a lesser extent to the Taiwan dollar. C oncurrently, results 

consistent with an increase (or stability) in its influence are docum ented for the Chinese 

yuan, the Hong Kong dollar, the M alaysian ringgit and the Philippine peso.

So is there an em erging yen block in North and Southeast Asia? This evidence suggests 

clearly not. Rather, this region continues to follow the US dollar much closer than any 

other currency. A lthough there is some evidence of a greater influence o f the yen (and 

the mark) on a m inority o f the reg ion’s currencies, the m agnitude of these influences 

remains very small relative to that of the US dollar.
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5.8 Results contrasted with the Literature

5.8.1 Model I: the Swiss Franc numeraire model

First, I find that the Japanese yen is increasing its influence on a sub-set o f the 

currencies considered, particularly in the post Asian financial crisis period. Indeed, a 

m arked absence of the Japanese yen influence is docum ent in the period prior to the 

Asian crisis. This is inconsistent with the findings o f Frankel and W ei (1994), Kwan 

(1994), Zhou (1998) and Bowm an (2005) am ong others to the extent that the tim ing of 

an em erging Japanese yen influence is distinctly at odds with their results. This 

distinction m ay follow from m odel m is-specifications in the received literature. The 

literature notes an em erging and significant yen influence as early as the mid to late 

1980s. Subsequent to the Asian crisis Gan (2000), Hernandez and M ontiel (2002) and 

Bowm an (2005) find that the yen has gained influence on som e o f the region’s 

currencies, with the notable exceptions o f the Chinese yuan, the Hong Kong dollar and 

the M alaysian ringgit. The results o f this study corroborate this finding with respect to 

an increasing yen influence exerted on the Indonesian rupiah and the Korean won and 

to a lesser extent on the Singapore dollar and the Thai baht.

Second, 1 find that, over the two half sample periods, there has been a noticeable and 

significant rise in the influence of the US dollar on some of the region’s currencies, 

nam ely the Hong Kong dollar, the Korean won, the Singapore dollar and the M alaysian 

ringgit, com bined with a decline in its influence on only two currencies, nam ely the 

Indonesian rupiah and the Taiwan dollar. M y analyses of the pre- and post-crisis 

periods shed further light on the US dollar’s influence in the region. I find that while its 

influence over these sub periods declines with respect to the Indonesian rupiah, the 

Korean won, the Singapore dollar, the Taiwan dollar and the Thailand baht, its 

influence does rise in respect to the Chinese yuan, the Hong Kong dollar, the M alaysian 

ringgit and the Philippine peso. This finding is at odds with Bowm an (2005) who 

describes a declining US dollar influence in the region, more generally, since the Asian 

crisis in 1997. A m ongst my main findings is that the US dollar has been, and continues 

to be the most im portant and influential currency in the region throughout my sample 

period. This is consistent with m ost previous researchers, a notable exception being 

Aggarw al and M ougue (1996) who use cointegration techniques to conclude that the 

yen’s influence exceeded that o f the US dollar during the late 1980s and early 1990s.
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Third, I find that the influence o f the Germ an m ark on the Korean won, the M alaysian 

ringgit and the Taiw an dollar has grown significantly over time, which is not surprising 

in light o f the growing trade linkages between A sia and Europe. This trend is 

increasingly pronounced in the pre and post crisis sam ple periods where it is evident 

that the G erm an m ark is gaining influence on the Indonesian rupiah, the Korean won, 

the Philippine peso, the Singapore dollar, the Taiwan dollar and the Thailand baht.

Finally, the influence of the UK pound sterling has dim inished to almost zero from  a 

low base. In the second half period of the whole sam ple there are no statistically 

significant long-run m ultipliers presented. The declining im portance of the UK pound 

sterling in the region, is otherw ise virtually undocum ented in the literature.

5.8.2 Model II: the Japanese yen numeraire model

First, the findings suggest a secondary but significant em erging yen influence in the 

region particularly  in respect to the Korean won and the Taiwan dollar rates. This 

corroborates the conclusions o f Tse and Ng (1997) that there exists a cointegrating 

relationship between the currencies in the region that hinges specifically upon the 

presence o f these rates. M oreover, Zhou (1998) finds that these rates are especially 

receptive to a yen influence. M y findings are also consistent with those o f Kwan 

(1996), A ggarw al et al. (2000) and Bowm an (2005) who docum ent an em erging yen 

influence m ore generally in the region during the 1990s. M y results also indicate an 

increasing yen influence on the Singapore dollar and the Thai baht.

Second, the results gathered with respect to the two half sam ple period analyses and the 

tim e varying analyses support the hypothesis o f a mean declining US dollar influence in 

the region. This effect is particularly pronounced in respect to the Korean won, the 

Singapore dollar and the Thailand baht and also to a lesser extent to the Taiw an dollar. 

The same rates, and in addition the Indonesian rupiah, exhibit a declining US dollar 

effect in the post-crisis period relative to the pre-crisis period. A gainst this the Chinese 

yuan, the H ong Kong dollar, the M alaysian ringgit and the Philippine peso exhibit a 

stable or increasing US dollar influence in the post-crisis relative to the pre-crisis 

period. The second half sam ple period also exhibits a declining US dollar influence on 

the Korean won and the Singapore dollar. Taken together, the results indicate that the 

US dollar continues to be the m ost im portant reference currency in the region
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throughout the sam ple periods studied. This is consistent with the bulk of the extant 

Hterature, specifically including Hernandez (2002) and Bowm an (2005) while, as in 

sub-Section 5.8.1, it is at odds with Aggarwal and M ougue (1996).

Third, in contrast to Bowman (2005) I identify a significant Germ an mark influence (a 

euro influence since 1 January 1999) on the Singapore dollar and the Taiwan dollar 

rates in the second half o f the whole sam ple period. Also, a small increase in the 

Germ an m ark influence is docum ented across the North and Southeast Asia rate returns 

in the post-crisis period relative to the pre-crisis period when the Thailand baht, the 

M alaysian ringgit and the Indonesian rupiah are excluded from the calculation.

Finally, I provide a robust, com prehensive and a virtually unprecedented account o f the 

declining im portance of the UK pound sterling to exchange rate determ ination in the 

region.

5.8.3 Overall Results

I find that there has been a noticeable and a significant rise in the influence of the US 

dollar on som e of the region’s currencies (specifically the Hong Kong dollar and the 

M alaysian ringgit), com bined with a decline in its influence on others (particularly the 

Taiwan dollar) since the Asian financial crisis o f the late 1990s^^. This finding is at 

odds with M cK innon (2000) who describes a reversion to the pre-crisis regim e after the 

Asian crisis and with Bowman (2005) who describes a declining US dollar influence in 

the region, more generally, since the A sian financial crisis in 1997. Furtherm ore, 

am ongst my main findings are that the US dollar has been, and continues to be the m ost 

im portant and influential currency in the region throughout my sam ple period^^. This is 

consistent with most previous researchers, a notable exception being Aggarwal and

The IMF DOTS, discussed in Section 5.4, reflect the rising importance of the United States, with 
respect to trade integration, with Malaysia (from 13.8 percent to 18.8 percent), but a declining effect 
with Hong Kong (from 18.6 percent to 14.9 percent). No direction o f trade statistics are available for 
Taiwan.

The IMF DOTS, discussed in Section 5.4, corroborate this view by indicating that the United States 
is the single largest trading partner o f  the North and Southeast Asian countries in 2000 (trade 
integration; 17.2 percent). Japan is the second largest trading partner o f the North and Southeast Asian 
economies (trade integration: 15.9 percent).
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M ougue (1996) who use co-integration techniques to conclude that the yen’s influence 

exceeded that o f  the US dollar during the late 1980s and early 1990s.

Second, I find that the Japanese yen was not a very influential regional currency during 

the decade prior to the A sian financial crisis. This contrasts with the findings of Frankel 

and W ei (1994), Kwan (1996), Zhou (1998) and Bowman (2005) am ong others who 

noted an em erging and significant yen influence as early as the late 1980s. Subsequent 

to the A sian financial crisis, however, the yen has gained influence on som e o f the 

reg ion’s currencies, with the notable exceptions of the Chinese yuan, the Hong Kong 

dollar and the M alaysian ringgit. This corroborates the findings o f Gan (2000), 

H ernandez and M ontiel (2002) and Bowm an (2005), but is at odds with those of 

M cK innon (2000). The results in this C hapter reveal a significant but secondary 

em erging yen influence alongside an em erging mark influence on a subset o f  the 

reg ion’s exchange rates. The identified subset both subsum es the rates suggested as 

susceptible to a yen influence by Tse and Ng (1997) and Zhou (1998) and augm ents 

this subset by expanding it to include the Thai baht (M odel I) and the Philippine peso 

(M odel II). The subset com prises the Korean won, the Philippine peso, the Taiwan 

dollar, the Thai baht and the Singapore dollar^*.

Third, I find that the influence o f the Germ an mark (the euro since 1 January 1999) on 

the reg ion ’s currencies has grown significantly over time, which is not surprising in 

light o f the grow ing trade linkages between A sia and Europe. An increase in the 

G erm an m ark effects are found on the Singapore dollar and the Taiwan dollar in the 

second half o f the sam ple period while the tim e varying analyses provide only m ixed 

results over the pre- and post-crisis periods. The influence o f the UK pound sterling has 

dim inished to alm ost zero from a low base. The im portance o f the UK pound sterling to 

exchange rate determ ination in the region virtually disappears in the second sub-period. 

This decline in the im portance o f the UK pound is previously not reported in the 

literature.

C uriously, the IM F trade integration data (exam ined in Table 5 .2 ) reflects a decline in the Philippine, 
Singaporean and Thailand level o f  trade integration with Japan, w hile trade integration has risen only  
in the case o f  Korea. This possibly reflects the grow ing international trade base p e r  se  rather than any 
absolute decline in trade with Japan. The level o f  Philippine, Korean and Thai trade integration with  
Germany has also fallen w hile that o f  Singaporean trade integration with Germany has risen 
m arginally. There is no IM F trade integration data available for Taiwan.
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Overall, therefore, I find that the region continues to behave m ore like a US dollar 

block than a yen block, but that the declining influence o f the US dollar on some 

currencies since the late 1990s has been replaced by a growing influence o f the Germ an 

m ark and the Japanese yen.

5 .9  S u m m ary  and  C o n c lu s io n s

It is suspected that North and Southeast A sia’s foreign exchange m arkets played a key 

role in the instigation and contagion o f the Asian financial crisis internationally. Since 

the crisis, the influence exerted by the Japanese yen on the regional currencies has 

typically risen prom oting the possibility o f introducing a more integrative Japanese yen 

oriented exchange rate block to avoid future hazardous exchange rate behaviour. 

Evidence relating to Japanese yen exchange rate return correlations and international 

trade integration further m otivate this possibility. The rem ainder of the Chapter 

undertook econom etric investigations to estim ate the influence o f the Japanese yen on 

regional exchange rate determ ination. The results suggest the declining im portance of 

the US dollar in the region, the em erging influence o f the yen and to a lesser extent of 

the Germ an m ark (the euro since January 1 1999) and the negligible influence o f the 

UK pound sterling. Taken together, they inform  and m otivate another time series 

investigation with respect to the possibility of introducing a more integrative regional 

exchange rate system , possibly based on a class o f collective basket peg exchange rate 

regime. This line o f research is pursued in the subsequent C hapter o f this thesis.

In the first Section, after the introduction, the C hapter discussed the sustained rise and 

subsequent fall o f econom ic growth in North and Southeast A sia and pointed to a 

num ber o f  likely determ inants o f the crisis in the region’s econom ic growth in the late 

1990s. The im pact o f the Asian financial crisis on exchange rate behaviour in the region 

was illustrated. It was posited that the foreign exchange m arkets facilitated the 

contagion o f the crisis internationally and the corresponding collapse in econom ic 

growth throughout the region. The follow ing Section advocated the possibility o f a yen 

block as a device to reduce the likelihood o f hazardous exchange rate behaviour in the 

future and it provided the working definition for a yen block, adopted in the study, 

while also outlining the factors that are conducive to the developm ent of a yen block. 

The factors included trade and investm ent linkages, a convergent econom ic and
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financial structure, Japan ’s m acroeconom ic perform ance, its inflation rate and its 

political stability, the existence o f yen-denom inated prim ary and secondary m arkets and 

a w illingness on the part o f  the Japanese governing authorities to internationalise the 

yen. O verall, although the yen was not described as the dom inant regional currency, it 

was hypothesised that its influence may have been increasing, across the region, over 

time.

At this point the C hapter docum ented em erging trade linkages in the region and 

perform ed a prelim inary analysis o f yen exchange rate return correlations. It was 

established that m ost countries in the region were heavily dependent on the Japanese 

econom y with respect to international trade and, furtherm ore, that Japanese yen 

exchange rate return correlations appeared to be declining over time. The findings 

m otivated the subsequent econom etric study. The C hapter then turned to the m otivation 

for the econom etric study in detail, draw ing together elem ents from  the prior analyses, 

and outlining the m ethodology adopted. An overview of the sam ple data was also 

provided.

The ensuing Section provided a precise description o f the econom etric m ethodology 

em ployed to m easure the extent to which a de fa c to  yen block is em erging in North and 

Southeast A sia and it discussed the hypotheses tests perform ed. Regional exchange rate 

returns were m odelled in a dynam ic fashion against im portant world exchange rate 

returns using a general-to-specific dynam ic estim ation strategy. Long-run 

interdependencies w ere estim ated which shed light on increasing Japanese yen and 

Germ an m ark influences on specific North and Southeast Asian currencies, particularly 

since the Asian F inancial crisis in the late 1990s. In particular, it is docum ented that 

there is a grow ing Japanese yen influence on the Korean won, the Philippine peso, the 

Taiwan dollar, the Thailand baht and the Singapore dollar. Increasing Germ an mark 

effects were identified on the Singapore dollar and the Taiwan dollar. The US dollar 

continued to be the m ost im portant and influential currency throughout the sample 

period w hile the UK pound sterling exhibited virtually no system atic influence on the 

North and Southeast A sia currencies in recent periods. Taken together, the final 

Sections com pared and contrasted the results with prior findings in the literature. A 

num ber of salient contributions to the literature were highlighted.
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Chapter 6 Can the Traditional Asian US dollar Peg Exchange Rate 
Regime be extended to include the Japanese Yen?

6.1 Introduction

The Asian financial crisis 1997-98 raised many questions about the appropriateness of 

the region’s exchange rate systems (Au Yong et al. (2004)). M ost regional monetary 

authorities have traditionally m anaged their exchange rates relative to the US dollar 

(see Frankel and W ei (1994), M cK innon (2000, 2004) and Kearney and M uckley 

(2006a, 2006b)). This exchange rate setting practice was m otivated by the possibility 

o f achieving price stability alongside the goals o f regional financial m arket and trade 

integration and the desire to avoid penalising resident investors exposed to foreign 

exchange rate risk. As the crisis revealed, however, this was not an optimal policy 

(see M ussa et al. (2000), Kwan (2001) and M cKinnon and Schnabl (2003)). Asian 

investm ent and trade hnkages are increasingly focused beyond the US dollar area, to 

include Japan and European countries, and, as a result, a volatile Y en/U S$ exchange 

rate has proven to be harmful for the econom ies concerned. For exam ple, the US 

dollar appreciated relative to the Japanese yen by more than 40 percent from M ay 

1995 through A ugust 1998 and it is alleged that this played a central role in 

precipitating the Asian financial crisis.

It is w orthwhile elaborating on this point, many North and Southeast Asian countries, 

including China and Hong Kong SAR, Indonesia, M alaysia, Singapore and Thailand, 

already conduct most of their trade within the region, and a significant proportion of 

this trade occurs with Japan and, m oreover, the degree o f intra-regional trade 

integration is rising over time (Shin and W ang (2004), Kearney and M uckley (2005) 

and H uang and Guo (2006)). Furtherm ore, a characterising feature o f the A sia region 

is the increasing level o f foreign direct investm ent that originates to a significant 

extent in Japan or the European econom ies (Fukao et al. (2003) and Gao (2005)). 

Taken together, these em erging features help to explain why the soft dollar peg 

m aintained by m any o f the North and Southeast Asian countries rendered these 

countries increasingly uncom petitive and their exchange rate policies increasingly 

untenable during the late 1990s. Indeed, these em erging trade and investm ent linkages
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im ply that a future scenario of a strongly appreciating or depreciating US dollar will 

have an even m ore profound influence on the reg ion’s econom ies unless better 

exchange rate arrangem ents are im plem ented.

In recognition o f this, there is an em erging debate about the need for more 

cooperative arrangem ents am ongst the reg ion’s m onetary authorities. M ost advocated 

exchange rate arrangem ents involve variations on extending the received US dollar 

pegging regim e to a (different) currency specific or a com m on basket peg 

arrangem ent or to an exchange rate system  o f m utual pegging such as the European 

M onetary System ’s Exchange Rate M echanism . A significant recent developm ent, in 

this regard, is the extension of the Chiang Mai Initiative in M ay 2005 from bilateral 

currency swaps alone to a type of ‘m ultilateralization’. The extended Initiative 

provides a pool o f reserves valued at 40 Billion US dollars which central banks may 

draw  upon if their currencies com e under speculative attack. Researchers at key 

organisations, such as the Institute for International M onetary Affairs and the Asian 

D evelopm ent Bank, have advocated the developm ent o f this fram ework to eventually 

facilitate the coherence o f regional foreign exchange rate and related m onetary 

policies (see M adhur (2002) and Shinohara (2006)). M oreover, there exists an 

im pressive array o f Asian institutions with related responsibilities, including the 

ASEAN (+ three) (Association o f Southeast Asian N ations plus China, Japan and 

South Korea), the APEC (Asia Pacific Econom ic Cooperation), the EM EAP 

(Executives’ M eeting of East A sia-Pacific Central Banks) and the six M arkets group. 

These institutions, with the passing of time, are incessantly extending their remits 

with respect to supporting and developing regional financial and m onetary 

arrangem ents.

To date, evidence pertaining to inform ing a m ore coherent and robust exchange rate 

arrangem ent has focused almost exclusively on the determ ination of the conditional 

m ean of North and Southeast Asian exchange rate returns. Seminal contributions 

include Frankel and W ei (1994), M cKinnon (2000), Hernandez and M ontiel (2002) 

and Bowm an (2005). Overall, these articles suggest that while the US dollar continues 

to be the m ost influential regional currency, the Japanese yen and the euro exert rising 

effects on several currencies, especially since the Asian financial crisis. These 

findings point to the prom ising possibility of introducing a m ore co-ordinated basket
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peg type exchange rate regim e in North and Southeast Asia (see WiUiamson (2001), 

Kawai (2002) and O gaw a and Ito (2002)). W hile there is a growing literature 

advocating the basket peg exchange rate regim e, as a solution to the Asia problem , 

there is a paucity o f results regarding the com patibility of the Asian currencies, from a 

time series perspective, with such an exchange rate arrangem ent. In this Chapter, I 

provide prelim inary evidence with respect to the possibility o f extending the existing 

basket peg exchange rate regim e to include the Japanese yen. Japan is the most 

im portant regional econom y with respect to trade and also, at least prior to the late 

1990s, with respect to Foreign D irect Investm ent (Urata (2001), Kearney and 

M uckley (2005)). Furtherm ore, researchers at the Bank of Japan have expressed an 

interest in deliberately pursuing the possibility o f a m ore co-ordinated regional 

exchange rate arrangem ent in the future (Kam ada and Takagaw a (2005)).

In this Chapter, I build on this possibility by exam ining three simple and intuitive 

statistical pre-conditions for the successful extension of the quasi US dollar pegging 

regim e to a com m on basket peg including the Japanese yen^^. First, the Japanese yen 

exchange rates should exhibit approxim ate stability. Evidently, given the Yen/US$ 

exchange rate volatility at the crux o f the problem , it is expected that the yen rates 

would not be perfectly stable. Nonetheless, this is an im portant criterion and should 

be satisfied to as great an extent as possible. Second, to the extent that the first pre

condition is not satisfied, the Japanese yen exchange rate returns ought to exhibit a 

high degree o f m ultilateral correlation and, furtherm ore, the estim ated m ultilateral 

correlation statistic should be persistent rather than erratic. The presence o f this 

feature in the data would reflect a capacity for the yen to m anage its value relative to 

the candidate set o f currencies in the region. O therwise, it is likely that different 

currencies may have significantly different optim al m anagem ent policies with respect 

to innovations in the Japanese yen exchange rate. For exam ple, W illiam son (2001) 

reports that the Korean won and the M alaysian ringgit appear to have follow ed a 

depreciating Japanese yen and the Singapore dollar appears to have follow ed an 

appreciating Japanese yen. Finally, periods of relative tranquillity and periods of 

relative volatility should not coincide across the Japanese yen rate returns.

59 Ideally, Japan collaborates with the Asian economies to manage a collective exchange rate basket, 
however, this is not necessary for the conditions to be relevant. The approach chosen to measure 
stability is the unconditional standard deviation, over the full sample period.
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Independent tim e varying volatilities are tantam ount to an intrinsic aversion -  within a 

candidate bloc -  to constraints with respect to com ovem ents between the exchange 

rate returns. T he satisfaction o f this pre-condition would suggest that volatility in the 

candidate set of currencies is determ ined by com m on factors. This is a desirable 

condition as it indicates that the candidate currencies are sensitive to sim ilar factors, 

even in periods o f relatively intense volatility, thus furthering the possibility of 

m anaging these rates together relative to a com m on currency basket.

The rem ainder o f this C hapter is structured as follows. Section 2 sum m arises the data 

studied and identifies the set of four yen rates that dem onstrates the greatest degree of 

stability, the first o f the aforem entioned pre-conditions. Section 3 inspects the same 

set o f currency returns with respect to the criterion o f m ultivariate correlation, relative 

to all currency sets o f that size. Also, the degree o f persistence in the m ultilateral 

correlations in this set o f currencies is calibrated. These perspectives address the 

second pre-condition. Section 4 estim ates the degree of volatility transm ission in the 

set o f currencies. This evidence pertains to the third statistical pre-condition. The final 

Section sum m arises the main findings and draws together the main conclusions.

6.2 Stability: Data, Summary Statistics and a candidate Sub-System

O ur data set com prises daily  (close of business) nom inal spot bilateral yen exchange 

rates for the C hinese yuan, the Hong Kong dollar, the Indonesian rupiah, the Korean 

won, the M alaysian ringgitt, the Philippine peso, the Singapore dollar, the Taiwan 

dollar and the Thailand baht over the period 1*‘ October 1985 to 1** October 2002^°. 

All data com es from D atastream  International Ltd. In our econom etric analysis, they 

are log-differenced to convert them to continuously com pounded returns, de-m eaned, 

and m ultiplied by 100. The sum m ary statistics are provided in Table 6.1. It first 

presents the largest daily percentage appreciations and depreciations (which 

correspond to the m inim um  and m axim um  values, respectively). C om paring these two 

colum ns, the Indonesian rupiah has the widest range o f daily changes in its yen value.

® Given the non-synchronous nature o f the data, due to differing time zones and trading times, the 
literature, which observes this data deficiency, mitigates for this shortcoming, by either using a lower 
frequency, leads and lags or rolling multi-day returns. In this thesis, no alteration is made to correct for 
non-synchronicities following the preponderance of the cited literatures. That said, the point is 
acknowledged as valid and my future work will account for this shortcoming, in the spirit o f Schotman 
and Zalewska (2006). Schotman and Zalewska (2006) advocate carefully aligning the data in time.
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followed by the Chinese yuan, the M alaysian ringgit, the Korean won and the 

Philippine peso. The Hong Kong dollar, the Singapore dollar, the Taiw an dollar and 

the Thailand baht have the sm allest range o f daily appreciations and depreciations 

against the yen. The relative positions are m aintained when I look at the variances. 

This indicates a significant degree o f relative stability in the latter set of four yen 

exchange rate returns. Indeed, the level of instability com pares quite favourably to the 

level of instability in the Germ an m ark exchange rates of the European countries in 

the 1970s prior to the introduction o f a more coordinated exchange rate system for 

that region (see Giavazzi et al. (1986)). M oreover, taken together, Kearney and 

M uckley (2006b), Tse and Ng (1997) and Zhou (1998) identify rising Japanese yen 

effects on the Singapore dollar, the Taiwan dollar and the Thailand Baht. These 

findings further corroborate the em erging stability of our yen exchange rate set. The 

developm ent of the yen and US dollar candidate currency set is illustrated in Figure 

6.1. It plots the levels of the Hong Kong dollar, the Singapore dollar, the Taiwan 

dollar and the Thailand baht against the yen and the US dollar by scaling them to 

unity at the beginning of the period. The period of the Asian financial crisis is 

im m ediately apparent, as is the stability of these currencies against the US dollar. The 

Hong Kong dollar exchange rate is virtually fixed for the entire sam ple period. The 

Thailand baht is the next m ost stable US dollar exchange rate. It breaks and 

depreciates from a strict US dollar peg in 1997. The Singapore and Taiwan dollars 

m aintain relatively stable US dollar and Japanese yen exchange rates throughout. 

F igure 6.2 depicts the de-m eaned log differences of the Japanese yen rates. It shows 

the occurrences of a num ber o f large changes that are m ostly associated with steep 

exchange rate depreciations. Also volatility clustering is apparent. Overall, therefore, I 

conclude that the selected yen rate returns are sufficiently stable to qualitatively 

satisfy the first aforem entioned pre-condition.

The Table 6.1 also presents unconditional third and fourth m om ent sum m ary 

statistics. In particular, it is notew orthy that all the exchange rate returns display 

significant skew ness and positive excess kurtosis. This is a com m on feature of 

exchange rate returns. Indeed, it is widely acknowledged that the distribution of 

exchange rate changes generally exhibits leptokurtic behaviour even after allow ing for 

G ARCH  effects. I therefore follow Bollerslev (1987) in specifying a student t-
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distribution for tiie standardised exciiange rate innovations in our various GARCH 

models.

6.3 Multivariate Correlations: A Principal Component Analysis

To examine our data with respect to the second pre-condition it is informative to 

estimate the multivariate correlations amongst all possible combinations of four 

currencies in our dataset^'. This is accomplished in a PC (principal component)

analysis of all possible sub-systems. Denote a series of four bilateral yen rate returns

by the matrix Y which has k = four columns and T  rows of observations. Each column 

is standardised ~ (0,1) such that the PC trajectories are independent of the variance 

discrepancies between the initial Y series. The k x  k symmetric covariance matrix, V, 

of the standardised data is then constructed as (X’X)/T where X  is the standardised Y 

matrix. A decomposition of the matrix V  provides the eigenvectors, W, and their 

corresponding eigenvalues, A,.

VW^WA  ( 6 . 1)

The eigenvectors are used in the construction of the PC’s matrix, P

P = XW  (6.2)

I order the columns of the W  matrix according to the size of their corresponding 

eigenvalues, so the m'^ column of W, w,„ = (wi,„, ... Wkm)’, is the kx]  eigenvector 

corresponding to eigenvalue A,,,. The eigenvalue, is the m‘̂  largest eigenvalue. The 

m'^ PC of the system is therefore expressed as,

Pn, = V , + . . .  + w ^ x ,  (6.3)

Therefore, each PC of the system is a time series of linear combinations of the 

standardised F variables.

D im ensionality constraints restrict our BEKK multivariate G ARCH  m odels to about four currencies 
at a time. W e adopt this class o f  G ARC H  m odelling specification to explore the third pre-condition.
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Table 6.1
Summary Statistics for Asian Bilateral Yen Exchange Rates

Greatest Greatest
Appreciation Depreciation Variance Skewness Kurtosis

China -3.425 17.734 0.255 12.889
(0.00)

405.351
(0.00)

Hong Kong -1.591 2.857 0.103 0.458
(0.00)

3.830
(0.00)

Indonesia -8.777 15.968 3.451 3.450
(0.00)

82.436
(0.00)

Korea -8.697 6.064 0.227 -0.252
(0.00)

48.28
(0.00)

Malaysia -5.113 15.615 0.196 9.327
(0.00)

360.702
(0.00)

Philippines -4.583 5.389 0.226 0.726
(0.00)

15.189
(0.00)

Singapore -1.643 2.326 0.096 0.368
(0.00)

2.579
(0.00)

Taiwan -2.028 2.701 0.118 0.197
(0.00)

3.835
(0.00)

Thailand -2.843 3.107 0.149 0.576
(0.00)

9.918
(0.00)

Notes. The Table presents summary statistics for the Asian bilateral yen exchange rates 
over the period T' October 1985 to T' October 2002. All rates are de-meaned log- 
differenced units of foreign currency per one unit of Japanese yen, multiplied by 100. 
The p-values in brackets are the marginal significance levels. The null hypothesis of a 
unit root for the log-differenced series of yen rates is rejected at the 0.01 level using 
both the Phillips-Perron and the Augmented Dickey Fuller tests
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Figure 6.1
Bilateral Yen and US dollar Exchange Rate Levels
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N otes. T he F igure plots a set o f yen and US do llar bilateral nom inal spot exchange 
rates over the period O ctober I 1985 to O ctober 1 2002. The set com prises the Hong 
Kong dollar, the Singapore dollar, the T aiw an do llar and the Thailand Baht. The 
low er 4 series, w hich are relatively stable, correspond  to  the US dollar exchange rates. 
T he rates are re-scaled to unity on O ctober 1 1985.
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Figure 6.2
Log Differences of Bilateral Yen Exchange Rate Levels

20 1
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Notes. The Figure plots the de-meaned log differences of a set of four daily bilateral 
yen rate returns over the period 1®‘ October 1985 to 1*' October 1 2002. The set 
comprises the Hong Kong dollar, the Singapore dollar, the Taiwan dollar and the 
Thailand Baht.
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Table 6.2 shows the results o f the PC analysis, which am ounts to ranking all 

com binations o f four variables according to their first eigenvalue, i.e., their 

m ultivariate correlations, or the extent to which the variance o f the first PC captures 

the variance in the sub-system  as a whole. The resulting currencies are the Hong 

Kong dollar, the Singapore dollar, the Taiw an dollar and the Thailand baht. Closer 

inspection o f the Table reveals that the Hong Kong dollar appears in all o f the first ten 

com binations, eighteen of the first twenty and tw enty four o f the first thirty. The 

Singapore dollar appears in seven o f the first ten com binations, thirteen of the first 

twenty and tw enty o f the first thirty. The Thailand baht appears in six o f the first ten 

com binations, ten o f the first twenty and twelve o f the first thirty. The Taiwan dollar 

appears in eight o f  the first ten com binations, fifteen o f the first tw enty and twenty 

one o f the first thirty. This constitutes strong evidence with respect to the 

interrelatedness o f our selected subset o f exchange rates.

The PC results o f the m ost highly correlated sub-system  are presented in Table 6.3. 

The top panel o f the Table presents the four PCs along with their eigenvalues and 

cum ulative R s for the full period under analysis, and the low er panel shows the 

rescaled weights. It is noticeable that the eigenvalue corresponding to the first PC, at 

2.90, is well above unity, with a cum ulative R of 0.74. This shows that the first PC, 

which captures the trend in the data, explains alm ost three quarters of the total 

variation in the selected four-variable system of bilateral yen exchange rate returns. It 

corresponds to a high degree of m ultilateral correlation in the sub-system . In contrast, 

none of the other PCs has eigenvalues in excess o f one. The bottom  panel shows that 

the rescaled w eights on the first PC vary from approxim ately 0.26 for the Taiwan 

dollar and the Thailand baht to approxim ately 0.23 for the Singapore dollar. These 

weights seem  intuitive in the light of the relative sizes o f the econom ies and the 

im portance of their currencies in the region. This sub-system  o f four currencies, 

therefore, serves as the focus of our more general m ultivariate G ARCH models.

6.3.1 Orthogonal GARCH Modelling of Correlation Persistence

Turning to an investigation o f the tim e-varying nature o f correlations in the candidate 

sub-system  o f yen exchange rate returns. Figure one illustrates the behaviour over 

time o f the six cross-correlations and the m ultivariate correlation o f our de-m eaned.
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log differenced bilateral yen rate returns. It is readily apparent that the correlations are 

positively correlated and are not constant over time. These results are obtained by first 

calculating the cum ulative R s o f  the first principal com ponent of the set o f four 

bilateral yen rate returns over a one-year window com m encing in l'̂ * O ctober 1985. 

The one year w indow is then progressively moved forward one day at a tim e to the 

end o f the period. The resulting tim e series of m ultivariate correlations corroborates 

the picture o f positively correlated, but tim e-varying bilateral correlations.

Given our prelim inary findings of fat tails in the distributions o f our exchange rate 

changes and these findings of tim e-varying correlations, I use the t-distributed O- 

GARCH  model o f A lexander (2001, 2002) to exam ine the extent o f persistence in the 

correlations. The 0 -G A R C H  model generalises the factor G ARCH model of Engle, 

Ng and Rothschild (1990). It reduces the dim ensionality problem  o f estim ating the 

conditional covariance matrix by generating k x  k GARCH covariances from m 

univariate G ARCH models, where k is the num ber of variables in the system and m  is 

the num ber of principal com ponents actually used. This allows us to capture the k- 

dim ensions o f the system by estim ating m  univariate GARCH models o f the PCs of 

the larger system. The gain in efficiency depends on the extent to which m < k. In 

applying the O-GARCH model to our bilateral yen exchange rate returns, I focus on 

the first two PCs, so in our system , k = nine and m = two. I consider the period 

October 1 1985 to October 1 2002.

D enoting the m X m  tim e-varying diagonal matrix o f variances o f the PCs by D,, the k x  

k tim e-varying covariance matrix of the original system  V/ is approxim ated by

V , ^ A D , A '  (6.4)

where A is the ^ X m  matrix of rescaled factor weights of the PCs. As pointed out by 

A lexander (2001), this representation delivers a reasonable chance of a positive 

definite matrix if a high cum ulative /? ' is achieved. A positive sem i-definite m atrix is 

assured at every point in time, even when the num ber o f PCs, m,  is much less than the 

num ber o f variables, k, in the system. T he accuracy o f the system  depends upon how 

correlated the data is and on how m any PCs are used. In this instance the first two PCs 

capture in excess o f 80 percent o f  the total variation, so the system  is highly 

correlated.
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1 estimate the standard t-GARCH (1,1)  model for the first two PCs of our system of 

nine exchange rates.

(T,‘ = or + + 5a]_̂  (6.5)

Here, a  is the constant, (5 is the market reaction term, and 5 is the volatility 

persistence term. Table 6.4 presents the results. For both PCs, the constant term is 

positive and statistically significant as expected. So are the market reaction terms in 

both equations. The volatility persistence terms indicate that there is considerable 

volatility persistence in both PCs. It is larger, however, in the first component, which 

represents the average behaviour of the overall system. This is a significant finding, 

because it demonstrates that although the correlations are not constant, neither do they 

move erratically in a way that might defy prediction. Therefore, the identified 

grouping of currencies is most highly correlated in a persistent fashion and, as a 

result, can be considered to qualitatively satisfy the second pre-condition.
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Figure 6.3
Bilateral and Multilateral Correlations of Log 

Differenced Yen Rates
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N otes. The Figure show s the full set o f  one year m oving bilateral and m ultilateral 
exchange rate correlations com m encing in O ctober 1985. T here  are six time 
series o f  bilateral correlations in total and one tim e series o f m ultilateral 
correlations. The m ultilateral correlation  m easure is the first eigenvalue and is 
presented  in bold. The estim ation w indow s are local and m oved for each 
observation - one day at a tim e.
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Table 6.2
Hierarchy of Four-variable Combinations with respect to Correlation

Rank Combination 1st Eigenvalue

1 HK SI TH TA 0.74241
2 HK MA SI TA 0.73674
3 HK PH SI TA 0.72726
4 HK KO SI TA 0.72463
5 HK SI TA Yu 0.70398
6 HK MA SI TH 0.69858
7 HK PH TH TA 0.69684
8 HK MA TH TA 0.68888
9 HK KO TH TA 0.68851
10 HKPHSITH 0.68652
11 HK KO PH TA 0.68009
12 HK MA PH SI 0.67689
13 HK KO SI TH 0.67605
14 HK MA PH TA 0.67495
15 HK KO MA TA 0.67234
16 HK KO MA SI 0.67210
17 PH SI TH TA 0.66821
18 MA SI TH TA 0.66422
19 HK TH TA Yu 0.66343
20 HK IN SI TA 0.66066
21 HK KO PH SI 0.65913
22 HK SI TH Yu 0.65904
23 KO SI TH TA 0.65742
24 HK MA SI Yu 0.65591
25 HK KO TA Yu 0.65504
26 HK PH TA Yu 0.65319
27 HK MA TA Yu 0.64785
28 MA PH SI TA 0.64495
29 KO PH SI TA 0.64412
30 HK PH SI Yu 0.64029

Notes. The Table presents the hierarchy o f  those 30 com binations of 4 yen 
rates w hich exhibit the highest levels o f m ultivariate correlation, the highest 
value o f the 1st eigenvalue, over the period 1st O ctober 1985 through 1st 
O ctober 2002. The term ‘Y u’ represents the Chinese yuan, ‘H K ’ represents the 
Hong Kong dollar, ‘IN ’ represents the Indonesian rupiah, ‘K O ’ represents the 
Korean won, ‘M A ’ represents the M alaysian ringgit, ‘PH ’ represents the 
Philippine peso, the term ‘S I’ represents the Singapore dollar, the term ‘T A ’ 
represents the Taiw an dollar and the term ‘T H ’ represents the Thailand Baht.
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Table 6.3 
Principal Component Analysis of Asian Yen Exchange Rates

E igenva lues

2
Component Eigenvalue Cumulative R

PI 2.895 0.742

P2 0.530 0.856

P3 0.381 0.952

P4 0.193 0.999

R esca led  F a c to r  W eights

PI P2

Hong Kong dollar -0.2466 0.1874

Singapore dollar -0.2279 0.2374

Taiwan dollar -0.2646 -0.0903

Thailand baht -0.2609 -0.4849

Notes. The Table presents PI and P2 which denote, respectively, the 1*‘ and 
2"“* principal components of the sub-system of daily bilateral yen exchange 
rates under analysis, i.e., the Hong Kong dollar, the Singapore dollar, the 
Taiwan dollar and the Thailand baht over the period October 1985 to T‘ 
October 2002. The rescaled factor weights are normalized, i.e., the division 
by series specific standard deviation has been reversed out such that the 
weights correspond to the initial data rather than the standardized data and 
the results are then standardised to sum to one on each principal component.
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6.4 Volatility Interaction: Multivariate GARCH Modelling

The computing requirements to estimate multivariate GARCH models are widely 

known to be onerous. For example, a ^-variable standard GARCH (1,1) model with 

parameters a ,  and 5  necessitates the estimation of 3[k(k+l)/2]+k parameters. 

Three methods have been proposed to get around this constraint. First, restrictions 

have been imposed on the correlation structure. In his multivariate GARCH analysis 

of European exchange rate volatility transmission, Bollerslev (1990) assumed 

constant conditional correlations to reduce the number of matrix inversions from 

10,323 to 31 in estimating 30 parameters from 333 observations. This approach has 

become popular in multivariate GARCH models of stock market volatility 

transmission (Karolyi (1995), Koutmos and Booth (1995), Ghose and Kroner (1996), 

Koutmos (1996), and Theodossiou, Kahya, Koutmos and Christofi (1997)). As 

Longin and Solnik (1995) and others have shown, however, neither equity returns nor 

exchange rate returns can be appropriately modelled under the assumption of constant 

correlation. Second, more efficient methods to model the correlations have recently 

been developed, including Alexander’s (2001, 2002) orthogonal GARCH (O- 

GARCH) model and the dynamic conditional correlation (DCC-GARCH) model of 

Engle (2002) and Engle and Sheppard (2002). Although these latter models are useful 

for describing the evolution over time of the variance-covariance matrix of large 

systems, they do not allow examination of interactions between components of the 

system. This arises because the 0-GARCH model imposes the assumption of zero 

conditional correlation between the principal components, while the DCC-GARCH 

model generates a conditional correlation matrix for which each element is a single 

ratio. Third, the order of multivariate GARCH specifications has been restricted to no 

more than five variables. Kearney and Patton (2000) point to the importance of 

examining sub-system specifications as the order of the model grows.
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Table 6.4
GARCH (1,1) Models of the First Two Principal Components on 

Yen Bilateral Exchange Rates

First Second
principal principal

component component

a 0.039 2.0E-04
(3.82) (5.79)

P 0.025 0.022
(6.36) (12.01)

5 0.932 0.936
(86.93) (216.24)

Notes. The Table presents the estimates of the orthogonal GARCH (1, 1) 
model. The equation estimated is specified

a; =a +pel, +&r,:,

It is estimated, using the student-t conditional distribution, on the 1*' and 
2"‘* principal components of the Hong Kong dollar, the Singapore dollar, 
the Taiwan dollar and the Thailand baht over the period from 1*' October 
1985 to 1*‘ October 2002. All exchange rates are de-meaned log- 
differenced units of foreign currency per one unit of Japanese yen, 
multiplied by 100. The figures in brackets are t-statistics.
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Following Fiorentini, Sentana and Calzolari (2002), I apply the student t-version of 

the multivariate GARCH model by letting Zt denote the vector of = two, three and 

four dependent variables in our models.

(6 .6)

In (6), ju{) and vec[ ^  () ] are N  and N(N+1 )/2 dimensional vectors of functions of

The latter property (9) implies th a tf , , conditional on the information set available 

at t-1, is independent and distributed as a standardised multivariate t with v degrees of 

freedom. In the expression f o r f , , is a Gamma variate with mean = v > two and 

variance equal to 2v, while the other variables are mutually independent. Because the 

multivariate student t approaches the multivariate normal as v the reciprocal of

the degrees of freedom parameter, 7 = J /  is typically used as a measure of the tail 

thickness.

The log likelihood function takes the following form.

true parameter values, 0 . is an N  x N  ‘square root’ matrix, and f , is a

vector difference with the properties that

(6.7)

( 6 .8 )

and

( v - 2 ) C (6.9)

(6 . 10)

And

(6 . 11)
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with.

i,{0) = c{T])+d,{d) + g,[g,{e),n] (6.12)

c(7 ) In
f  x r  1 \7V7 + I

V 2;/ y
In

v27y
 In

2
 ln ;r

2
(6.13)

J,(0) = -iln|X,(0) (6.14)

/  X 7 1 \N t] + \

V 2 7  y
In

(6.15)

Finally, it should be noted that

g , { e ) ^ £ ; \ e ) e ] { 6 )  (6.16)

and

= (6.17)

and

= y , - u , { 0 )  (6.18)

The specification of a param etric leptokurtic distribution is an alternative to the 

G aussian pseudo-m axim um  likelihood procedure advocated by Bollerslev and 

W ooldridge (1992). The form er approach will often yield m ore efficient estim ators if 

the assum ed conditional distribution is correct, but it m ight sacrifice consistency when 

it is not (Newey and Steigerwald (1997)).

Two com m on param eterisations o f the m ultivariate G A RCH m odel are the vec and 

the Engle and Kroner (1995) BEK K  param eterisations. I use the BE KK  

param eterisation here because it overcom es the difficulties associated w ith the vec
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param eterisation, nam ely that the latter (unless in som e way constrained) does not 

ensure a positive definite Ht  m atrix, which is necessary to ensure that the estim ated 

variance is greater than or equal to zero and m ost im portantly this is accom plished 

whilst parsim oniously im posing no cross equation restrictions. For the vec 

param eterisation to yield estim ates which guarantee a positive sem i-defm ite Ht 

matrix, I w ould have to im pose the restriction that all estim ated param eters are greater 

than or equal to zero.

The B E K K  param eterisation m akes use o f quadratic forms in such a way that no 

restrictions are required to ensure a positive definite H,  matrix. The B E K K  

param eterisation for the m ultivariate GARCH (1 ,1 )  m odel is written as:

H , ^ , = C ' C  + B ' H , B  + A ' e , £ , ' A  (6.19)

Here, the param eters C, B  and A  cannot be interpreted on an individual basis. Instead, 

the functions o f the param eters which form the intercept terms and the coefficients of 

the lagged conditional variance and covariance terms and error terms that appear in 

Equation (15) are o f interest. In order to conduct significance tests, I have to find the 

expected value and the standard errors of these non-linear functions, rather than the 

first tw o m om ents o f the individual param eters that constitute them. I can calculate 

the expected value o f a non-linear function of random  variables as the function o f the 

expected values o f the param eters, if the estim ated variables are unbiased. Finding the 

standard error o f the function o f estim ated coefficients is not as straightforw ard, 

however, because it involves a first order T aylor series expansion o f the function 

around its mean. This linearises the function and enables us to estim ate its standard 

error by using the estim ated asym ptotic variance-covariance matrix of the param eters 

along with the mean and standard error vectors^”. In estim ating these m odels, I first 

estim ate a diagonal B E K K  m odel for all specifications of dim ension three or higher. 

This contributes to the achievem ent o f convergence. Before using the derivative based 

B H H H  m ethodology for convergence, both the diagonal and the full B E K K  models 

em ploy a sim plex technique to identify robust initial conditions. In contrast to its 

derivative based counterparts, this facilitates convergence by rejecting directions that 

cause the likelihood function to decrease. I now look at the results from  our two-, 

three- and four- variable m ultivariate GARCH m odels, showing only the coefficients

See Greene (2003) p. 70 for further discussion.
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that are s ign ifican t at five p ercen t or b e tte r in the  T ab les in o rd er to ease in terp re ta tion  

o f  the  results.

6.4.1 The bivariate yen exchange rate return models

A  sum m ary  o f  the estim ation  resu lts  from  the full set o f  possib le  b ivaria te  t d istribu ted  

G A R C H  m odels is p resen ted  in  T ab le  6.5. T he set o f  cu rren c ies  considered  con ta ins 

the H ong K ong dollar, the S ingapore  do llar, the T aiw an  d o lla r and the T hailand  baht 

Japanese  yen exchange rate  re tu rns. In all, six m odels are estim ated  on daily  data, 

from  P ' O ctober 1985 to 1*‘ O cto b er 2002. R a th er than p resen tin g  the resu lts  o f  each  

m odel, the T ab le  sum m arises the num bers o f  s ta tis tica lly  sign ifican t param eters . 

S ta tis tica l s ign ificance  is estab lished  at the five  percen t level bo th  in this analysis and 

in the  su bsequen t analyses o f  the  h ig h er d im ensiona l m odels. L ook ing  firstly  at the 

lagged  cond itiona l variances, there  is considerab le  in te rac tion , w ith  eigh teen  o f  the 

p ossib le  tw en ty  four coeffic ien ts  s ta tis tica lly  sign ifican t. In add ition , seven o f  the 

possib le  tw elve lagged  cond itiona l covariances are sta tis tica lly  sign ifican t. L ook ing  

next at the lagged variances and covariances, there is a sim ilarly  h igh level o f  

in terac tion , w ith  tw enty  four o f  the th irty  six p aram eters  s ta tis tica lly  sign ifican t. In 

sum m ary , the six b ivaria te  G A R C H  m odels show  a sign ifican t am oun t o f  in terac tion  

in the lagged  cond itional and uncond itional variances and covariances, w ith  no 

d iscern ib le  ev idence  o f  any cu rrency  d o m ina ting  the  rece ip t o r the transm ission  o f  the 

vo latility .

R egard ing  the ex ten t to  w hich the m odels p rov ide  a s ta tis tica lly  adequa te

rep resen ta tion  o f  the data I evaluate  the standard ised  r e s id u a ls ,^ , , w here e,  = , ,

o f  the  cond itiona l variance  equations. The estim ated  resid u a ls  at tim e  t, e , , are 

standard ised  by  the cond itiona l standard  dev ia tions p red ic ted  at tim e t -1 fo r tim e  t, 

o b ta ined  from  the cond itional covariance  m atrix , Z , , to  co m p u te  the  standard ised

residuals , e , . T he  L jung-B ox  test sta tistics are  com pu ted . T h is te s t add resses w hether 

the m odel ad equate ly  cap tu res the  p resence  o f  serial co rre la tion  in  the  firs t and second  

m om en ts o f  the series. Its nu ll hypo thesis  is lag length  specific  and  the sta tistics for 

five, ten , fifteen  and tw en ty  lags are ca lcu la ted . T he null h y p o th esis  charac terises the 

p rocess as exh ib iting  zero  au toco rre la tion  at the specified  lag  leng th . T he d iag n o stic
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tests are not presented here for reasons of brevity; however, the Ljung-Box statistics 

indicate that while som e models adequately capture serial correlations in the second 

m om ent others fail to do so at the five percent significance level^^. The results are not 

surprising given that it would be unreasonable to expect an em pirical m odel to 

com pletely account for the higher m om ents as I use daily returns that are highly 

leptokurtic. This C hapter turns to higher dim ensional m odels with a view to capturing 

the rem aining serial correlation. M oreover, the estim ation of this model on higher 

dim ensional exchange rate system s m ay shed further light on volatility transm ission 

in the region. The results o f the higher dim ensional models are discussed in the 

following Sections. D espite the unsatisfactory diagnostic tests on our bivariate t- 

distributed G ARCH m odels, the m odels do reflect considerable volatility transm ission 

across the set o f four yen rate returns. This follows from the reported set of 

statistically significant param eter estim ates.

6.4.2 The trivariate yen exchange rate return models

As previously alluded to, it is insightful to exam ine the robustness o f the results 

obtained in the tw o-variable models. In this spirit. Tables 6 through 9 present the 

results from estim ating all possible com binations o f three-variable t-distributed 

m ultivariate G ARCH m odels using the sub-set o f currencies selected in this Chapter. 

Table 6.6 gives the results for the Hong Kong dollar -  Singapore dollar -  Taiwan 

dollar. Table 6.7 gives the results for Hong Kong dollar -  Singapore dollar -  Thailand 

baht. Table 6.8 looks at Hong Kong dollar -  Taiwan dollar -  Thailand baht and Table 

6.9 does likewise for Singapore dollar -  Taiwan dollar -  Thailand baht. Looking 

firstly at Table 6.6, virtually all the off-diagonal variance transm ission coefficients 

and the covariance transm ission coefficients are statistically significant. In particular, 

thirteen of the fifteen coefficient estim ates are statistically significant. Sim ilar results

The serial correlation in the second moment o f the volatility o f the Hong Kong dollar yen rate returns 
is captured to a large extent however the other currency second moments are not convincingly captured 
by the t-distributed 2 variable GARCH models.
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Table 6.5
Bivariate t-distributed GARCH models

INPUTS
NUMBER OF SIGNIFICANT

INPUTS INPUT DETAILS

Lagged
Conditional
Variances

18
total possible: 24

SI:HK(1,1)(2,2);S I;TA(1,1)(2,1)(2,2); 
SI:TH(all); HK:TA(1,1)(2,1)(2,2); 
HK:TH(1,2)(2,2);TA:TH(all)

Lagged
Conditional

Covariances

7
total possible: 12

SI:HK(2); SI:TA(2); SI:TH(all); 
HK:TA(2); TA:TH(all)

Lagged

Variances

17

total possible: 24

SI:HK(1,1)(2,1)(2,2); SI:TA(1,1)(2,1) 
(2,2);S1:TH{1,1)(2,1)(2,2); HK:TA(1,1) 
(2,1)(2,2); HK:TH(1,1)(2,2); 
TA:TH(1,1)(2,1)(2,2)

Lagged
Covariances

7
total possible: 12

S I:H K (2);S I:TA (2);S I:TH (a ll); 
HK:TA(2); TA:TH(all)

The Table provides a summary o f all bivariate t-distributed GARCH models betw een the 
Hong Kong dollar (HK), the Singapore dollar (SI), the Taiwan dollar (TA) and the Thai baht 
(TH). 6 models are estim ated in total. The models are estim ated on daily data from 1st 
O ctober 1985 through 1st O ctober 2002. All presented inputs are significant. Significance 
is defined as statistical significance at the 0.05 level. The term all' refers to the maximum 
no. o f observations o f the respective input that exist across the models. Input details are 
interpreted as follows; e.g. Lagged Conditional Variances - SI;TA (l ,l) ,(2 ,l) ,(2 ,2 )  - this 
refers to the SI lagged conditional variance in the SI conditional variance expression and to 
the SI and TA  lagged conditional variances in the TA  conditional variance expression. 
Similarly; e.g. Lagged covariances - SI:HK(2) - this refers to the lagged covariance in the 
HK conditional variance expression only.
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Table 6.6 
A Trivariate GARCH Model of the 

Hong Kong Dollar, the Singapore Dollar and the Taiwan Dollar

Independent Variable CV(HK)t+1 CV(SI)t+1 CV(TA)t+1

CV(HK)t 7.18E-01 7.80E-02 4.67E-02

CV(SI)t 5.46E-05 l.lOE-02

CV(TA)t 3.41E-02 1.74E-0I 5.86E-01

Cov(HK,SI)t -3.90E-02 -4.70E-02

Cov(HK,TA)t -3.13E-01 2.33E-01 -3.31E-01

Cov(SI,TA)t 8.00E-03 1.67E-01

e^(HK)t 2.14E-01 2.34E-01 1.57E-01

e^(SI)t 6.30E-02 1.26E+00

e^TA)t l.lOE-02 2.71E-0I 2.86E-01

e(HK)t*e(SI)t -2.33E-01 -1.08E+00

e(HK)t*e(TA)t -9.57E-02 5.04E-01 -4.24E-01

e(SI)t*e(TA)t 5.20E-02 -1.17E+00 6.91E-03

Notes. The Table provides the t-distributed multivariate GARCH estimates with the 
HongKong dollar (HK), the Singapore dollar (SI) and the Taiwan dollar (TA) on daily data 
from 1st October 1985 to 1st October 2002. Letting Xi denote the currencies, CV(Xi)t+l and 
CV(Xi)t denote, respectively, their conditional and lagged conditional variances, Cov(Xi,Xj)t 
denotes their conditional covariances, e"(Xi)t denotes their squared errors or ARCH effects, the 
e(Xi)t*e(Xj)t denotes their products of errors. Only the statistically significant coefficients at 
the 0.05 level are reported.
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Table 6.7 
A Trivariate GARCH Model of the 

Hong Kong Dollar, the Singapore Dollar and the Thailand Baht

Independent Variable CV(HK)t+1 CV(SI)t+1 CV(TH)t+1

CV(HK)t 9.81E-01 8.01 E-06 2.66E-05

CV(SI)t 1.72E-06 9.49E-01 5.47E-05

CV(TH)t 1.60E-07 2.29E-04 9.59E-01

Cov(HK,SI)t 0.00259 5.51E-03 7.64E-05

Cov(HK,TH)t -7.92E-04 8.57E-05 l.OlE-02

Cov(SI,TH)t -1.05E-06 0.02948 0.01449

e^(HK)t 6.34E-02 1.33E-06 2.69E-06

e^(SI)t 4.12E-06 7.63E-02 9.34E-06

e^TH)t 1.06E-04 2.38E-06 5.87E-02

e(HK)t*e(SI)t 1.02E-03 6.37E-04 -l.OOE-05

e(HK)t*e(TH)t -5.18E-03 -3.55E-06 7.94E-04

e(SI)t*e(TH)t -4.18E-05 -8.52E-04 -1.48E-03

Notes. The Table provides the t-distributed multivariate GARCH estimates with the Hong 
Kong dollar (HK), the Singapore dollar (SI) and the Thai baht (TH) on daily data from the 
1st October 1985 to 1st October 2002. Letting Xi denote the currencies, CV(Xi)t+l and 
CV(Xi)t denote, respectively, their conditional and lagged conditional variances, 
Cov(Xi,Xj)t denotes their conditional covariances, e^(Xi)t denotes their squared errors or 
ARCH effects, the e(Xi)t*e(Xj)t denotes their products o f errors. Only the statistically 
significant coefficients at the 0.05 level are reported.
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Table 6.8 
A Trivariate GARCH Model 

of the Hong Kong Dollar, the Taiwan Dollar and the Thailand Baht

Independent Variable CV(HK)t+1 CV(TA)t+1 CV(TH)t+1

CV(HK)t 9.13E-01 7.81 E-05 5.08E-06

CV(TA)t 1.16E-04 0.90685 3.58E-04

CV(TH)t 3.05E-06 4.61 E-05 9.08E-01

Cov(HK,TA)t 2.06E-02 0.01684 8.52E-05

Cov(HK,TH)t 0.00334 1.20E-04 4.29E-03

Cov(TA,TH)t 3.76E-05 0.01293 0.03604

e^(HK)t 5.09E-01 8.18E-03 1.30E-02

e^(TA)t 1.01E-02 0.44589 8.46E-03

e^(TH)t 2.30E-02 0.00494 1.81E-01

e(HK)t*e(TA)t 1.43E-01 0.12078 2.10E-02

e(HK)t*e(TH)t -2.16E-01 -1.27E-02 9.68E-02

e(TA)t*e(TH)t -3.04E-02 -0.09388 7.82E-02

Notes. The Table provides the t-distributed m ultivariate GARCH estim ates with the Hong Kong 
dollar (HK), the Taiw an dollar (TA) and the Thai baht (TH ) on daily data from  1st O ctober 1985 
to 1st O ctober 2002. Letting Xi denote the currencies, C V (X i)t+ l and CV (X i)t denote, 
respectively, their conditional and lagged conditional variances, Cov(X i,X j)t denotes their 
conditional covariances, e^(Xi)t denotes their squared errors or ARCH effects, the e(X i)t*e(X j)t 
denotes their products o f  errors. Only the statistically significant coefficients at the 0.05 level are 
reported.
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Table 6.9 
A Trivariate GARCH Model 

of the Singapore Dollar, the Taiwan Dollar and the Thailand Baht

Independent Variable CV(SI)t+1 CV(Ta)t+1 CV(TH)t+1

CV(SI)t 8.13E-01

CV(TA)t 5.00E-04 8.08E-01

CV(TH)t 0.00209 0.86537

Cov(SI,TA)t 0.04032

Cov(SI,TH)t -8.25E-02 1.49E-02

Cov(TH,TA)t -0.00205 -0.03604

e^(SI)t 0.54999 3.78E-03

e^(TA)t 1.84E-03 4.98E-01 2.98E-02

e^(TH)t 0.48266 5.75E-01 -1.07E+00

e(SI)t*e(TA)t -6.36E-02 8.68E-02

e(SI)t*e(TH)t -1.03045 -9.32E-02

e(TH)t*e(TA)t 0.05953 -1.07E+00 -4.61 E-02

Notes. The Table provides the t-distributed multivariate GARCH estimates with the Singapore dollar 
(SI), the Taiwan dollar (TA) and the Thailand baht (TH) on daily data from the l"  October 1985 to 
the 1*' October 2002. Letting X' deno te  the currencies, CV(Xi)t+l and CV(Xi)t denote, respectively, 
their conditional and lagged conditional variances, Cov(Xi,Xj)t denotes their conditional covariances, 
e2(Xi)t denotes their squared errors or ARCH effects, the e(Xi)t*e(Xj)t denotes their products of 
errors. Only the statistically significant coefficients at the 0.01 level are reported.
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Table 6.10
Diagnostic tests of the generalised residuals using the T-distributed 

BEKK Trivariate GARCH model

Panel A .• Hong Kong, Singapore and Taiwan dollar model

£ h k £ s i £ ta
~2
£  HK

~ 2  
£ SI

-2 
£  TA

Mean ,02 ,02 ,01 .62 ,73 1,87
Std. Dev. ,79 ,72 ,93 1,51 2,02 26,46
Skewness ,49 5.65 17,49 8,54 13,5 48,57
Exc. Kurtosis 3,95 5,74 198,5 117,68 339.96 2713

Ljung-Box Statistics

Q(5) 3,02 25.45* 15,22 5,24 9,29 0,09
Q(10) 21,44 51.99* 26,44* 10,50 10,02 0,24
Q(15) 25,73 58.95* 34,40* 14,99 11,68 0,40
Q(20) 33,51 67.17* 51,17* 30,06 15,76 0,54

Panel B: Hong Kong and Singapore dollars and Thailand Baht model

£ h k £si £ th

~2
£  HK

~2
€ SI

~2
£  TH

Mean 0.02 0.00 -0,00 0,55 0,62 1,21
Std. Dev. 0.74 0.78 1,09 1,39 1,62 8.14
Skewness 0.54 -0.31 -2.54 10.49 10.06 25.42
Exc. Kurtosis 4,31 4.97 43,26 188.66 173.77 779.96

Ljung-Box Statistics
Q(5) 3,76 26.07* 40,56* 5.44 21.84* 6.28
Q(10) 24,36* 54,62* 53,82* 8.62 23,08 7,93
Q(15) 28,56 60,17* 59,85* 12,22 24.62 18.20
Q(20) 36,04 68,63* 69,17* 24,75 26.72 19,24

Notes. This Table reports summary statistics and Ljung-Box statistics for standardized 
residuals and standardised squared residuals. Q(r) denotes the Ljung-Box test statistic for 
rth order serial correlation. Panel A presents the results for the model incorporating the 
Hong Kong dollar, the Singapore dollar and the Taiwan dollar. Panel B presents the results 
for the model incorporating the Hong Kong dollar, the Singapore dollar and the Thailand 
baht.

* Indicates statistical significance at the five percent level.
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Table 6.11
Diagnostic tests of the generalised residuals using the T-distributed 

BEKK Trivariate GARCH model

Panel A: Hong Kong and Taiwan dollars and Thailand baht model

£ h k £ th
~2
£  HK

~2
£

~2
£  TH

Mean 0.01 0.00 -0.00 0.12 0.35 0.33
Std. Dev 0.35 0.59 0.57 0.30 4.37 2.04
Skewness 0.51 5.33 -2.30 9.40 42.96 22.39
Exc. Kurtosis 4.10 158.17 ' h i l l 146.46 2210.11 615.25

Ljung-Box Statistics
Q (5) 3.52 26.33 27.39 3.56 0.20 4.66
Q (10) 22.91 43.00 35.65 7.26 0.45 7.89
Q (15) 27.18 50.26 41.54 11.47 0.72 21.72
Q (20) 37.70 67.36 52.84 25.56 0.99 22.70

Panel B: Singapore and Taiwan dollars and Thailand baht model

~ 2 -~2 — 2
£ s i £ t a £ t h £  S I £  TA £  T H

Mean 0.03 0.01 .01 0.62 0.88 1.12
Std. Dev. .79 0.94 1.06 1.47 4.12 5.89
Skewness 0.37 1.39 -1.64 7.88 26.66 22.72
Exc. Kurtosis 3.54 

Ljung-Box Statistics

19.94 25.87 101.09 997.64 714.03

Q (5) 54.22* 7.93 12.84 20.79* 13.68 11.53
Q (10) 66.65* 22.00 23.31 24.69* 14.31 12.68
Q (15) 71.68* 27.46 27.42 32.82* 16.78 20.63
Q (20) 78.01* 39.34* 40.95* 42.68* 18.77 21.66

Notes. The Table reports summary statistics and Ljung-Box statistics for standardized 
residuals and standardised squared residuals. Q(r) denotes the Ljung-Box test statistic 
for rth order serial correlation. Panel A presents the results for the model incorporating 
the Hong Kong dollar, the Taiwan dollar and the Thailand baht. Panel B presents the 
results for the model incorporating the Singapore dollar, the Taiwan dollar and the 
Thailand baht.

* Indicates statistical significance at the 5 percent level.
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are provided for the lagged squared errors and the cross products of errors. There is 

substantial volatility interaction in every direction. Upon replacing the Taiw an dollar 

with the Thailand baht in Table 6.7, the interactions increase slightly, with all thirty 

six param eter estim ates statistically significant. Table 6.8, which replaces the 

Singapore dollar with the Taiw an dollar, also indicates that all param eters are 

statistically significant. Table 6.9 replaces the H ong Kong dollar with the Singapore 

dollar and provides curious results. It highlights the im portance o f considering various 

sub-system s of exchange rates. In contrast to Tables 6.7 and 6.8 (which also contain 

the Thailand Baht), Table 6.9 indicates that the Thailand Baht receives little volatility 

from the other currencies considered. O f a possible ten param eters to capture the 

reception of volatility from the other currencies in the sub-system  only three o f  these 

param eters are statistically significant. Again, for the sake of brevity, the summary 

diagnostic statistics are not presented, but are available from the authors on request. 

Sum m ary statistics are provided for standardised residuals and squared standardised 

residuals. As with the two-variable models serial correlation is tested for in the 

standardised and the squared standardised residuals using the Ljung and Box (1978) 

test. Overall, the results suggest that residuals from the estim ated models are quite 

well behaved and that the m odel provides adequate descriptions o f the daily exchange 

rate retums^'^. Taken together, the Tables reflect considerable reception and 

transm ission of volatility betw een all four exchange rates with the Thailand baht 

being the least intertw ined com ponent of this highly interdependent group.

6.4.3 The four-variable yen exchange rate return models

The four-variable m odel o f the Hong Kong dollar, the Singapore dollar, the Taiwan 

dollar and the Thailand baht is presented in Table 6.10. In general, the results 

corroborate those available from the three variable models, pointing to considerable 

interaction between all four currencies. Looking first at the conditional variance 

term s, seven of the tw elve off-diagonal coefficients are statistically significant and

^  Adding a further lag to the GARCH models fails to capture all o f the autocorrelation in the squared 
residual series. It may be attractive to include dummy variables, for a number o f the outliers. But this 
possible solution is open to the criticism o f whether or not it is appropriate to remove outliers. 
Alternative specifications do not shed light on the question o f  volatility transmission within a set o f 
currencies, see Chapter 6, Section 4. Essentially, a cumbersome BEKK specification may be found that 
captures the volatility transmission entirely, however this will be at the cost o f parsimony. Finally, it 
should be noted that the maximum likelihood estimator retains the desirable statistical property o f 
consistency, as well as achieving the Cramer Rao lower bound with respect to efficiency.
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sixteen of the thirty six conditional covariance terms are statistically significant. There 

is also considerable interaction in the squared errors and cross products o f errors. Nine 

of the tw elve off-diagonal lagged squared errors are statistically significant at the five 

percent level while fourteen o f the thirty six param eters corresponding to the lagged 

cross products o f residuals are statistically significant at that level. If I restrict our 

focus to the conditional variance and the conditional covariance term s, it is apparent 

that the Hong Kong dollar and the Thailand baht receive m ost volatility (with eight 

and nine significant term s respectfully), followed by the Taiw an dollar (with five 

significant term s), and then by the Singapore dollar receiving the least volatility (with 

one significant term). It is also noteworthy, that the Singapore dollar is the least 

influenced o f the currencies on considering the squared errors and cross products of 

errors. C oncerning the transm ission of conditional volatility, the Singapore dollar 

transm its directly to each o f the other three currencies, and the H ong Kong and the 

Taiw an dollars transm it directly to two others (excluding the Singapore dollar). The 

Thailand baht does not appear to transm it conditional volatility although it does 

transm it indirectly to the Hong Kong dollar via its lagged conditional covariance 

terms with the Taiwan dollar and the Singapore dollar. Equivalently, with respect to 

the reception o f volatility, the Thailand baht receives volatility from  the m ost sources, 

followed shortly after by the Hong Kong dollar, the Taiwan dollar and the Singapore 

dollar on considering conditional lagged variances and co-variances as well as lagged 

squared errors and cross products of errors.

Overall, concerning the m odel’s capacity to capture serial correlation in the residuals’ 

second m om ents, the four-variable m odel does not appear as capable as the three- 

variable models^^. For exam ple, while autocorrelation remains in the standardised 

squared residuals of the Singapore dollar and Thailand Baht series, results in respect 

to the Hong Kong dollar and the Taiwan dollar squared standardised residuals suggest 

that they are well behaved and that the model provides adequate descriptions of the 

daily exchange rate returns. It should be noted, however, that the Ljung-B ox statistics, 

in respect to the Singapore dollar series reject the null hypothesis o f zero serial 

autocorrelation at various lag lengths but not in an overw helm ing sense. In contrast, 

the null hypothesis o f zero autocorrelation in the squared standardised residuals is 

strongly rejected for the Thailand Baht.
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Table 6.12
The four-Variable GARCH Model of the Hong Kong Dollar, 

the Singapore Dollar, the Taiwan Dollar and the Thailand Baht

In d e p e n d e n t V ariable CV(HK)t+1 CV(SI)t+1 CV(TA)t+1 CV(TH)t+1

CV(HK)t 8.72E-01 1.91 E-02 1.41 E-03

CV(SI)t 2 .9 4 E -0 4 9.71 E-01 3 .5 8 E -0 4 4 .3 9 E -0 4

CV(TA)t 1 .30E -03 0 .6 8 4 7 8 4 .1 5 E -0 4

CV(TH)t 9.63E -01

Cov(HK,SI)t 3.21 E-02 5 .24E -03 -1 .5 7 E -0 3

Cov(HK,TA)t 0 .0 6 7 3 0 .2 2 8 9 5 -1 .5 3 E -0 3

Cov(HK,TH)t -3.51 E-03 -7 .3 7 E -0 2

Cov(SI,TA)t 1 .24E -03 0 .0 3 2 1 4 0 .0 3 1 3 3 8 .5 3 E -0 4

Cov(SI,TH)t -6 .45E -05 4.1 IE -0 2

Cov(TH,TA)t -1 .35E -04 0 .0 0 2 0 3

e^(HK)t 1.76E-01 2.13E -01 3 .5 8 E -0 2

e^(SI)t 0 .0 1 2 7 6 0 .0 4 3 5 6 0.01101 1 .48E -02

e^TA )t 1 .46E -02 4 .1 3 E -0 3 0 .5 5 2 6 2 0 .0 0 6 3

e^(TH)t 2 .5 0 E -0 6 0 .0 3 8 1 4

e(HK)t*e(SI)t -0 .0 9 4 7 9 9 .68E -02 -4 .6 0 E -0 2

e(HK)t*e(TA)t -1 .01E-01 -6.86E -01 -0 .0 3 0 0 5

e(HK)t*e(TH)t 7 .4 0 E -0 2

e(SI)t*e(TH)t -4 .7 5 E -0 2

e(SI)t*e(TA)t 0 .0 2 7 3 2 -2 .6 8 E -0 2 -0 .15601 0 .0 1 9 3

e(TH)t*e(TA)t -1 .02E -03 -0.031

The Table provides the t-distributed m ultivariate GARCH estim ates with the Hong Kong dollar (HK), the 
Singapore dollar (SI), the Taiw an dollar (Ta) and the Thai baht (TH) on daily data from the 1st O ctober 
1985 to the 1st O ctober 2002. Letting Xi denote the currencies, C V (X i)t+ l and CV(Xi)t denote, 
respectively, their conditional and lagged conditional variances. Cov(X i,X j)t denotes their conditional 
covariances, e2(X i)t denotes their squared errors or ARCH effects, the e(X i)t*e(X j)t denotes their products 
o f errors. Only the statistically significant coefficients at the 0.05 level are reported.
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Table 6.13
Diagnostic tests of the generalised residuals using the T-distributed 

BEKK speciHed four variable GARCH model.

- ~2 ~2 ~2 ~2
£  H K £ s i £ ta £ th £  HK £  SI £  TA £  TH

Mean .019 .004 .005 -.004 0.44 0.46 1.27 1.07
Std. Dev. .664 .680 1.13 1.03 1.14 1.20 19.27 7.19
Skewness .558 -.298 8.00 -1.87 11.71 9.64 46.01 23.56
Kurtosis (Exc.) 4,58 4.76 227.3 43.37 237.44 159.08 2.43e-i-3 668.26

Ljung-Box Statistics
Q( 5 ) 3.48 30.55* 9.15 81.09* 10.19 16.68* 0.096 151.71*

Q(10) 24.35 61.24* 17.56 92.51* 12.48 17.97* 0.217 153.22*
Q ( 1 5 ) 28.58 66.80* 23.91 96.88* 16.30 20.40* 0.290 164.40*
Q ( 2 0 ) 36.05 75.05* 33.01 106.78* 33.86 21.72* 1.284 164.81*

Notes. The Table provides sum m ary statistics and Ljung-Box statistics for standardised
residuals and standardised products o f residuals. Q(r) denotes the r' -order serial
correlation of these variables. The 95% critical values for Q(5), Q(10), Q(15) and Q(20)
are 12.6, 21.0, 28.9 and 36.4, respectively.

* Indicates statistical significance at the 5 percent level.
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6.4.4 Summary on Volatility Transmission

O ur exam ination o f a suite of t-distributed m ultivariate G ARCH m odels of different 

dim ensions provides results that are quite robust to a distorted likelihood space and 

the idiosyncracies o f the estim ating algorithm  used. I can sum m arise the results from 

our t-distributed m ultivariate G A R C H  models by recalling that our series o f six two- 

variable BEKK m odels which capture all possible pair-w ise com binations o f the 

Hong Kong dollar, the Singapore dollar, the Taiw an dollar and the Thailand baht 

points to significant volatility interaction am ongst all the currencies. This finding is 

corroborated by the results yielded in the four three-variable models, and also in the 

four-variable model. The conclusion em erges that this grouping o f currencies appears 

to be quite close in term s o f volatility interaction, and this finding is robust to 

variations with respect to dim ension in our m odels. Taken together these results 

provide considerable evidence consistent with the third statistical pre-condition for the 

successful extension o f the reg ion’s traditional currency basket arrangem ent to 

include the Japanese yen. In the light o f this pre-condition, it makes sense to consider 

these currencies as the core o f a future more coordinated exchange rate system for the 

region.

6.5 Summary and Conclusions

An extension of the traditional North and Southeast Asian exchange rate regim e, i.e., 

an exclusive US dollar peg, to a com m on currency basket including the Japanese yen, 

is m otivated by the em erging intra-regional and international nature of regional 

investm ent and trade linkages. These em erging linkages underscore the deficiencies 

of the traditional US dollar peg exchange rate regim e and exacerbate the 

corresponding intrinsic susceptibility o f that regim e to financial crises. In the hght of 

this m otivation, this C hapter has specified three sim ple and intuitive statistical pre

conditions for the successful extension o f the traditional exchange rate regim e to 

include the Japanese yen. These pre-conditions relate to the stability, m ultivariate 

correlations and volatility of yen exchange rate returns.

Overall, the evidence gathered is consistent with the contention that the Hong Kong 

dollar, the Singapore dollar, the Taiw an dollar and the Thailand Baht com prise an 

eligible nucleus to a m ore co-ordinated regional exchange rate arrangem ent, based on
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the extension of the traditional US dollar peg, to a basket of currencies including both 

the Japanese yen and the US dollar. Specifically, this C hapter exam ined nine North 

and Southeast Asian currencies, observed at a daily frequency, over the period 1®’ 

October 1985 through 1*' O ctober 2002. The unconditional statistical properties 

m otivated the adoption o f the m ultivariate student t-distribution in our volatility 

m odelling and the aforem entioned set o f yen rates was identified as exhibiting the 

greatest degree o f stability. This evidence concerns the first statistical pre-condition. 

This C hapter then adopted a principal com ponents fram ew ork alongside the 

orthogonal G ARCH m odel and found that the same set o f currencies exhibits the 

highest degree o f m ultivariate correlation, of all sets of that size. The correlations 

were dem onstrated to be m arkedly time varying, however, it was established that 

there was also a high degree o f persistence in the level of correlation in this set of 

currencies. The persistent com ovem ents lend considerable support to the prospect of 

m anaging these currencies as a hom ogeneous set relative to the Japanese yen as well 

as the US dollar. This constitutes evidence that the selected set o f currencies satisfies, 

to a convincing extent, the second pre-condition. Finally, the C hapter calibrated the 

degree o f volatility transm ission in the set of currencies using a suite of tw o- three- 

and four- variable, BEKK specified, t-distributed m ultivariate GARCH m odels. This 

m ulti-m odel approach, in conjunction with a carefully im plem ented estim ation 

procedure, yields results that are relatively robust to idiosyncracies in the likelihood 

space. Evidence consistent with com m on factors determ ining volatility was revealed. 

This evidence pertains to the third statistical pre-condition. As the three statistical pre

conditions are approxim ately satisfied it is apparent that, from a tim e series 

perspective, these bilateral yen rates m ight act as the nucleus o f a more integrative 

exchange rate arrangem ent in North and Southeast Asia.
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Chapter 7 Conclusions, Limitations and Future Work

7.1 Introduction

During the last three decades, Europe has undergone an extraordinary period of 

econom ic, m onetary, and financial integration, resulting in the introduction o f the 

single currency in January 1999. These changes im pacted on both the structure and 

the functioning o f the European financial system . The contribution o f this thesis is 

two fold. It has calibrated the dynam ics o f European stock m arket integration and has 

exam ined the determ ination of North and Southeast Asian currencies with a view to 

better m anaging these currencies in the future. Specifically, this thesis has 

corroborated the view that a key reason for the heightened European stock m arket 

integration stems from the regional patterns of econom ic and m onetary convergence 

that are associated with the process to European M onetary Union (EM U). In stark 

contrast to the behaviour o f the European stock m arkets, their North and Southeast 

Asian counterparts exhibit a relative absence of integration despite the virtually free 

regional m ovem ent o f capital. In the light of the alleged im portance o f the process of 

EM U to levels o f European stock market integration, the behaviour o f currency 

m arkets in the A sia region is particularly im portant. Encouraged by this line of 

reasoning, this thesis has investigated and has supported the feasibility of introducing 

a m ore integrative North and Southeast Asian exchange rate regim e, possibly as a 

prelim inary step in the co-ordination o f a policy that m ay eventually culm inate in a 

class o f Asian M onetary Union, which, inter alia, may raise the level o f integration 

am ongst Asian stock markets.

This C hapter is structured as follows. In Section 7.2, I provide a sum m ary o f the 

thesis, highlight my main findings and literature contributions and outline a set o f far 

reaching policy im plications. In Section 7.3, I discuss the thesis’s lim itations and the 

resulting fertile ground for future research. In Section 7.4, I provide a sum m ary o f the 

thesis’s main findings and conclusions.
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7.2 Main Findings, Policy Implications and Literature Contributions

This thesis exam ined the above two aspects of international equity and exchange rate 

m arket integration with a view to their validation. Specifically, the first aspect 

exam ined related to the level o f European stock m arket integration, accounting for 

United States stock m arket effects. The second aspect related to the scope for a more 

integrative exchange rate system in North and Southeast Asia. I argue that the lack of 

m onetary policy coherence across the Asian economies relative to the coherence of 

policies across the EM U m em bers, is partially responsible for the marked discrepancy 

in the regional levels of equity m arket integration. Chapters 2 and 4 motivated and 

located in the literature the thesis’s contributions. These contributions were described 

in detail in Chapters 3, 5 and 6.

C hapter 2 described how the extant literature has resolved the problem  of the 

calibration of international stock m arket integration. To sum m arise, significant and 

increasing interdependencies have been interpreted as indicative o f rising levels of 

stock m arket integration. A set of institutional determ inants o f European stock market 

integration related to EMU was oudined. These were linked to the dynamics of 

European equity markets integration . Subsequently, it was illustrated, via an analysis 

of the related literature, that there is a significant potential for real econom ic gains as 

a result o f stock market integration and therefore it is vital that the process of stock 

m arket integration is measured and understood. At this point, the Chapter turned to 

several European stock m arket developm ents that have coincided with European 

stock m arket integration, including legal innovations and changing m erger and 

trading activity. A synopsis of the literature concerning the m easurem ent of European 

stock m arket integration was provided. That literature furnished the researcher with a 

num ber of valuable results but it neglected to consider the process o f stock m arket 

integration in a tim e-varying long-run equilibrium  fram ework. Such a fram ework is 

particularly appropriate. The thesis adopted this class of fram ew ork and the results 

were discussed in C hapter 3. Recent developm ents amongst the Asian stock markets 

were sketched. Overall, it was found, by com paring the results gathered in this thesis 

and a literature review o f the literature on European stock m arket integration with the 

literature on stock m arket integration in the Pacific basin, that the European stock 

m arkets were m arkedly more integrated than their North and Southeast Asian
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counterparts. It was suggested by reference to a num ber o f sem inal contributions in 

the extant literature that this result is explained, in significant part, by the process to 

EM U and, by im plication, the absence o f this class of process am ongst the Asian 

econom ies.

Chapter 3 exam ined the process o f European stock m arket integration during the 

period 1988 through to 2002. In particular, the overall benefits yielded by stock 

m arket integration, as supported by the received literature, alongside a specific 

discrepancy betw een two recent sem inal articles with respect to the tim ing of intense 

periods o f European stock m arket integration, m otivated the research presented in this 

Chapter. Baele (2005) found a relative heightening o f European stock market 

integration in the late 1980s and the early 1990s while Kim et al. (2005) point to the 

late 1990s with respect to this phenom enon. The results gathered in this thesis support 

the latter study. Three dynam ic econom etric techniques were adopted that m easure 

the extent o f tim e-varying stock m arket integration from com plem entary perspectives 

am ongst several pertinent sub-system s o f stock m arket indices. Specifically, the 

Chapter used the Haldane and Hall (1991) equations estim ated via the Kalman Filter 

procedure, an evolutionary co-integration analysis (see Hansen and Johansen (1999)) 

and a robust eigenvalue analysis to capture various aspects o f the process o f European 

stock m arket integration. These techniques captured the extent to which convergence 

has occurred to internal or external reference markets, the num ber o f long-run 

relationships governing the evolution o f the system, and short-run multilateral 

correlations. A longside the adoption of these innovative m ethodologies the C hapter 

provided a tim e line of the key political and econom ic events of the EM U process, in 

the context o f which the tim e varying statistics generated by the aforem entioned 

techniques were discussed.

C hapter 4 described the de ju re  and the reported de fa c to  North and Southeast Asian 

exchange rate regim es. In the light of the discrepancies between the results found in 

the literature and the alleged, de jure, exchange rate policies pursued by the reg ion’s 

governing authorities, an account o f this thesis’s contribution to the de fa c to  literature 

was presented. The m ethodology adopted by this thesis mitigates several 

shortcom ings in the extant literature to infer the de fa c to  tim e-varying long-run 

equilibrium  exchange rate regim es in North and Southeast Asia. C hapter 5 provided a
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detailed account o f tiie contribution. In the following Section a case was outlined for 

the increased co-ordination of the North and Southeast Asian currencies. M otivated 

by this discussion, the process to EM U was sketched and salient lessons with respect 

to a prospective Asian M onetary Union were sum m arised. The C hapter then 

discussed the latent forces driving the de fa c to  exchange rate regim es in the region 

both prior to and in the afterm ath o f the Asian financial crisis. These factors include 

both m acro- and micro- econom ic considerations as well as changing trade and 

capital patterns alongside the Asian financial crisis which has shed new light on the 

em erging patterns. An understanding of these determ inants is vital with respect to 

inform ing the design o f a more co-ordinated North and Southeast A sian exchange rate 

system. It follows that the im position of an exchange rate system  w hich neglects the 

main driving forces in the foreign exchange m arkets risks being spum ed by these 

same forces. As a prelim inary step in the process, and as a m eans o f im plem enting 

increased regional exchange rate co-ordination, a case for a collective basket peg 

arrangem ent was presented. The C hapter then provided a synopsis o f this thesis’s 

contribution to the collective basket peg exchange rate regim e literature. A 

com prehensive account was presented in C hapter 6. From a tim e series perspective, it 

was established that there is considerable scope for a more integrative exchange rate 

regime, such as a collective basket peg class of system, in North and Southeast Asia.

Overall, the C hapter found that the process o f European stock m arket integration 

heightened from a short-run and  a long-run equilibrium  perspective in the late 1990s 

but that, throughout the sam ple, the tim ing of the changing levels o f these 

interdependencies did not necessarily coincide. The results also suggested that when 

the stock indices were expressed in euro terms, the European m arkets were showing 

clear signs o f having converged m ore to the New York than to the Frankfurt or 

London m arkets, with the process approxim ately although not entirely com plete since 

the m id-1990s. From the vantage point of a United States investor, i.e., when 

expressed in US dollars, the same m arkets appear to have approxim ately converged to 

the Frankfurt and, more convincingly, to the London m arket in recent years, again 

since the m id-1990s.

To com m ence. C hapter 5 described the sustained rise and subsequent fall of 

econom ic growth in North and Southeast Asia and points to a num ber o f likely
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determ inants o f the crisis in the region’s econom ic growth in the late 1990s. The 

determ inants include international financial m arket failures, such as moral hazard and 

inform ational asym m etries, and fundam ental weaknesses in the Asian econom ies. It is 

apparent that the foreign exchange m arkets facilitated the contagion of the crisis 

internationally and the corresponding collapse in econom ic growth throughout the 

region. A yen block is a possible device to reduce the likelihood of hazardous 

exchange rate behaviour in the future and the C hapter provided the working definition 

for a yen block, adopted in this study, while also describing the factors that are 

conducive to the developm ent o f such a block. The working definition adopted is that 

innovations in the Japanese yen determ ine innovations in the Pacific Basin exchange 

rate returns, relative to a com m on num eraire currency. The factors include Japan’s 

m acroeconom ic perform ance, its inflation rate and its political stabihty, the existence 

of yen-denom inated prim ary and secondary m arkets and a willingness on the part of 

the Japanese governing authorities to internationalise the yen as well as trade and 

investm ent linkages, and the extent to which the reg ion’s economic and financial 

structure is converging. At this point, the C hapter docum ented em erging trade 

linkages in the region and perform ed a prelim inary analysis of yen exchange rate 

return correlations. It was established that m ost countries in the region are heavily 

dependent on the Japanese econom y with respect to international trade and, 

furtherm ore, that Japanese yen exchange rate return correlations appear to have 

declined over time. These findings supported the possibility of an em erging regional 

yen influence that might be advantageously exploited to introduce a m ore integrative 

regional exchange rate regime.

The C hapter then turned to the m otivation for the econom etric study in detail, 

drawing together elem ents from the prior analyses. Subsequently, it provided a 

precise description of the econom etric m ethodology em ployed to m easure the extent 

to which a de fa c to  yen block is em erging in North and Southeast Asia, and it 

described the hypotheses tests perform ed. Regional exchange rate returns were 

m odelled in a dynam ic fashion against im portant world exchange rate returns using a 

general-to-specific dynam ic estim ation strategy to estim ate two distinct specifications 

o f autoregressive distributed lag type models. Long-run interdependencies were 

estim ated which shed light on increasing Germ an mark and Japanese yen influences 

on specific N orth and Southeast Asian currencies, particularly since the Asian
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Financial crisis in the late 1990s. In particular, it was reported that there is a growing 

Japanese yen influence, since the Asian financial crisis, on the Korean won, the 

Philippine peso, the Taiwan dollar, the Thailand baht and the Singapore dollar. This 

corroborated the findings o f Gan (2000), Hernandez and M ontiel (2002) and Bowm an 

(2005) but was at odds with those of M cKinnon (2000). In contrast to Frankel and 

W ei (1994), Kwan (1996), Zhou (1998) and Bowm an (2005) my results suggested 

that there was no im portant yen influence on the North and Southeast Asian exchange 

rates prior to the Asian financial crisis. Increasing Germ an mark effects were 

identified on the Singapore dollar and the Taiwan dollar, while the UK pound sterling 

exhibited virtually no system atic influence on the North and Southeast Asia 

currencies since the late 1970s. Both findings are previously unpublished. In contrast 

to Aggarwal and M ougue (1996) who report that the yen’s influence exceeded that of 

the US dollar during the late 1980s and early 1990s, my findings suggested that the 

US dollar continued to be the m ost im portant and influential currency throughout the 

sam ple period. Finally, in contrast to M cK innon (2000) and Bowman (2005), my 

findings reflect both a rising US dollar influence on the Hong Kong dollar and the 

M alaysian ringgit alongside a declining influence on the Taiwan dollar am ongst other 

currencies. Overall, I found that the region continued to behave more like a US dollar 

block than a yen block, but that the declining influence o f the US dollar on some 

currencies since the late 1990s has been replaced by the growing influence of the 

Germ an m ark and the Japanese yen.

The possibility o f introducing an Asian M onetary System m odelled on the EM S was 

considered. The EM S (1979-98) was an exchange rate parity grid. It consisted o f a set 

o f adjustable bilateral central parities that defined the bandw idth of perm issible rate 

fluctuations (see the Colum bia Encyclopedia (2005)). It was successful in terms of 

reducing the degree o f intra-system  volatility and as such constitutes a prom ising 

potential to North and Southeast Asia. It was found that while a North and Southeast 

Asian version o f the EM S is probably inappropriate for the Pacific Basin region, due 

to the difficulty o f im posing soft pegs, the absence of a culture o f collective institution 

building and the desire for exchange rate stability vis-a-vis the rest of the world rather 

than internally, a related but distinct system of collective basket pegs is 

recom m ended.
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C hapter 6 m otivated an extension o f the traditional North and Southeast Asia 

exchange rate regim e, to a com m on currency peg including the Japanese yen. In 

particular, it pointed to increasing regional trade integration alongside the growing 

intrinsic susceptibility o f the traditional exchange rate system to financial crises to 

incentivate the adoption of an extended com m on currency basket regime. This is the 

first study to exam ine volatility transm ission am ongst North and Southeast Asian 

currencies with respect to their susceptibility to form ing a regional collective basket 

peg exchange rate regime. Three simple and intuitive statistical pre-conditions are 

provided for the successful extension o f the current exchange rate regim e to include 

the Japanese yen: stability, failing that -  persistent correlations, and volatihty 

transm ission; am idst the Japanese yen rate returns. O f the nine North and Southeast 

Asian currencies exam ined, the set of four yen rates that dem onstrated the greatest 

degree o f stability is identified. This grouping com prised the Hong Kong dollar, the 

Singapore dollar, the Taiwan dollar and the Thailand baht. The C hapter also found 

that the same set o f currencies exhibits the highest degree of m ultivariate correlation, 

o f all sets o f that size. A lthough the correlations were found to be tim e varying it was 

established that there was a high degree o f persistence in the degree o f correlation 

am ongst this set o f currencies. Taken together, this evidence suggests that the selected 

set o f currencies satisfies, to a convincing extent, the first and second pre-conditions. 

The follow ing Section of the Chapter calibrated the degree of volatility transm ission 

am ongst the candidate set of currencies and found evidence consistent with com m on 

factors determ ining volatility. This evidence pertains to the third statistical pre

condition. As the three statistical pre-conditions were approxim ately satisfied it is 

apparent, from a tim e series perspective, that these bilateral yen rates might 

successfully com prise a nucleus of a more co-ordinated exchange rate arrangem ent in 

North and Southeast Asia.
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The Thesis’s Research Questions, Sample Data, Methodologies, Policy Implications and Literature Contributions.

Research Questions Sample Data Methodology Policy Implications Literature Contributions
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Are European Equity Markets 
Integrating? If so, does the 
integration process vary over time? 
If so, how do significant political and 
economic events correspond to the 
varying extent of integration? What 
role, if any, does the US equity 
market play?

Daily data on the 7 largest FTSE All-World 
EU stock market indices and the FTSE All- 
World US market index from 31 December 
1987 to 30 Septem ber 2002. Two data se ts 
are considered: the first Is denominated in 
US dollars and the second Is denominated 
in synthetic Euro. The set of EU markets 
comprises those of France, Germany,
Italy, the Netherlands, Spain, Sweden and 
the UK.

Robust dynamic 
eigenvalue analysis. 
Haldane and Hall (1991) 
Kalman Filter 
methodology. Recursive 
Maximum Likelihood 
Estimation test for 
cointegration.

First, diversifying investors should 
focus on long run and  short run 
interdependencies. These 
Interdependencies do not necessarily 
coincide. Second, monetary policy 
setters aiming to Influence stock 
market Integration should note that 
the markets are fairly Insensitive to 
such developments prior to the 
establishment of a  common Monetary 
Authority.

First, an unprecedented report of rising short 
and  long run linkages am ongst the European 
equity markets. Second, new evidence 
concerning the Baele (2005) and Kim et al. 
(2005), timing of heightened European equity 
market Integration, controversy is gathered. 
The evidence points to the relative importance 
of the late 1990s, I.e. in support of Kim et al. 
(2005). Finally, new results concerning the 
convergence of the European markets to the 
US market (when Euro denominated) and to 
the London market (when US$ denominated).
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What Is the relative importance of 
world currencies in respect to 
Pacific Basin exchange rate 
determination. Specifically, Is there 
an emerging Japanese  yen role?

Weekly bilateral exchange rates vIs-a-vis 
the Ja panese  yen for the Chinese yuan, 
the Hong Kong dollar, the Indonesian 
rupiah, the Korean won, the Malaysian 
ringgit, the Philippine peso, the Singapore 
dollar, the Thailand baht and the Taiwan 
dollar. The sam ple extends from 19 
November 1976 to 26 December 2003 
except for the Taiwan dollar and the 
Chinese yuan which commence on 4 and 
11 January 1985, respectively. Conceming 
world currencies: the German, Japanese , 
UK pound and US dollar trade weighted 
exchange rates are used. The sample Is 
divided in two parts and the analyses 
repeated on each part. A time varying 
analysis is also perfomed.

Autoregressive Distributed 
Lag Model. General-to- 
specific Newey-West 
estimation strategy. Long- 
run and short-run 
multipliers. Time varying 
param etes estimated on 18 
month overlapping rolling 
windows. 5-year pre- and 
post- Aslan financial crisis 
windows studied.

Overall Policy Implications provided 
In [4].

Overall Literature Contributions provided in 
[4].

Notes. The Table provides a brief summary of the thesis’s research questions, sample data, methodologies, policy implications and literature contributions. The ‘Research Questions’ column 
outlines the questions broached while the ‘Sample Data’ column indicates the frequency, class, numeraire and span of data investigated. The ‘Methodology’ column specifies the 
methodologies used. The ‘Policy Implications’ column indicates the main implications with respect to governmental and/or investor policies and ‘Literature Contributions’ outlines the 
contribution to the extant literature.
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Research Questions Sample Data Methodology Policy Implications Literature Contributions

Identical methods as used 
Pacific Basin currencies expressed in in part (2] but that the
Swiss Francs, otherwise as in [2]. Global Japanese yen Is included
currencies, including the Japanese yen, as an explicit regressor
also expressed in Swiss Francs - othen/vlse rather than a numeraire Overall Policy Implications provided Overall Literature Contributions provided In

Same questions as in part [2] as in [2]. currency. in [4]. [4].

What is the pattem of regional trade 
integration over time? Overall, what 
are the consistent firxjings across 
parts [2] and [3] of this Table.

The degree of trade 
integration between any

the sum of A’s exports and 
Imports with B as a 
percentage of A's'total 

Data as described In parts [2] and [3]. Also exports and imports.
IMF Direction of Trade Statistics reported 
In 1981 and 2000.

First, emerging yen influences, since 
the late 1990s, on the Korean won, 
the Philippine peso, the Singapore 
dollar, the Taiwan dollar and the 
Thailand Baht Introduces the 
possibility of formally capturing these 
effects In an extended collective 

countries A and B (from A's basket peg regime, including the yen. 
perspective) Is defined as Second, similarly rising German 

mark influences on the Singapore 
and Taiwan dollars introduces the 
possibility of again further extending 
the collective basket peg to the 
German mark, with respect to these 
currencies.

OthenMse, methodologies 
as In parts [2] and [3].

First, at odds with McKinnon (2000) a 
declining US dollar influence is reported on 
the Taiwan dollar and in contrast with 
Bowman (2005) a rising influence is found on 
the Hong Kong dollar and the Malaysian 
ringgit, in contrast to Aggan^/al et al. (1996) 
the US dollar Is found to be the regional 
currency of reference throughout the sample 
period. Second, at odds with, inter alia, Zhou 
(1998), no systematic yen influence Is found 
prior to the late 1990s. Corroborating, inter 
alia, Hernandez et al. (2002) there Is a rising 
yen influence since the late 1990s. Third, 
otheoA^lse unreported rising German mark 
effects since the late 1990s on the SImgapore 
and Taiwan dollars, and no remaining UK 
pound affects.

What is the sub-set of 4 Asian
currencies that Is most apt to Daily data for 9 bilateral yen rate returns
constitute the nucleus of a coHective (as In [2] above) from October 1 1985 to 1 
t>asket peg exchange rate regime? October 2002.

Susceptibility of the 
candidate sub-set is 
defined with respect to 
statistical preconditions. A 
robust tlme-varylng 
eigenvalue analysis.

Concerning the prospect of a more 
integrative collective basket peg 
exchange rate regime. I.e. the 
preconditions • [1] stability or [2] 
persistent correlations and [3]

Orthogonal Factor GARCH volatility transmission; a candidate 
conditional correlations. A system of currencies Is identified: 
suite of T-distributed BEKK namely, the Hong Kong dollar, the
specified multivariate 
GARCH models.

Singapore dollar, the Taiwan dollar 
and the Thailand baht.

The identification of a candidate basket peg of 
exchange rates accounting for the key 
property of coincident phases of volatility 
transmission is previously unreported In the 
literature. To date, the literature focuses on 
the first conditional moment alone.

Notes. See Notes to parts [1] and [2] of the Table
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The research questions investigated in this thesis, the sam ple data, the m ethodologies 

used, the main policy im plications and the contributions to the extant literature are 

presented in Table 7.1. Part [1] o f the Table relates to C hapter 3 which studies the 

dynam ics o f stock m arket integration in Europe and provides evidence concerning the 

changing levels of stock m arket integration over time and with events. Parts [2], [3] 

and [4] of the Table describe the results contained in C hapter 5 and relate to the 

Japanese yen num eraire model, the Swiss franc num eraire m odel and the changing 

degree o f trade integration in the region alongside the overall results suggested by the 

m odels, respectively. Part [5] of the Table describes the identification of a set o f yen 

rates that m ight constitute the nucleus o f a more integrative basket peg type exchange 

rate regim e for the region. An account of this study is presented in C hapter 6. It 

adopted several m ultivariate GARCH model specifications, am ongst other 

m ethodologies, to accom plish the task.

7.3 Limitations in Thesis and Future Work

C hapter 3 undertook a dynam ic exam ination of European equity market integration 

from com plem entary econom etric perspectives. This approach necessarily failed to 

differentiate between the influence of real and financial factors on the integration 

process^^. Adopting the Cam pbell-Shiller (1989) decom position may extend my 

research to account for this shortcom ing. Using this technique it is possible to 

decom pose the unexpected part of Europe- and US- stock m arket returns into 

com ponents determ ined by cash flow {i.e. real) and discount rate (i.e. financial) news. 

This decom position perm its a tim e varying description o f European equity m arket 

integration from both real econom ic and financial vantage points. M oreover, it may 

be insightful to allow the sensitivities to switch through tim e using a regim e 

switching model. This is an exciting line o f future research as it facilitates the 

inspection o f local European equity market shock sensitivities to the news 

com ponents of, for exam ple, the US equity m arket index or o ther im portant equity 

m arket indices. These projects, however, are left for future work.

The Campbell-Shiller (1989) technique was not adopted in Chapter 4 as it requires a specific model 
to determine expected returns. The Chapter seeks to examine interdependencies from an a-theoretic 
perspective, rather than have the conclusions identified with an individual model o f return 
determination.
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The Hansen and Johansen (1999) recursive cointegration procedure assum es aw ay the 

presence of tim e varying volatility. Specifically, the procedure assum es that the 

disturbances are independent Gaussian with m ean zero and time invariant variance. 

The literature on the im plications o f a violation o f this assum ption is in its infancy, 

com prising a theoretical strand containing contributions from Lee and Tse (1996), 

Hoglund and O sterm ark (2003), M antalos (2005) and Seo (2004) and an em pirical 

strand containing contributions from A lexakis et al. (1996), Gannon (1996) and Pan et 

al. (1999). Taken together, these articles suggest that sim ultaneously m odelling 

heteroscedasticity, alongside the cointegration param eters, will raise the pow er o f the 

test for cointegration, where heteroscedasticity is present. M oreover, the articles 

suggest that the size o f the test statistic tends to be over stated in the context of 

heteroscedasticity. As a result, one prom ising avenue for future research is to estim ate 

the eigenvalues o f the specified long-run inform ation m atrix, while controlling for the 

effects of time varying volatility. This possibility is left for future research.

Chapter 5 estim ated the determ ination o f exchange rate behaviour across a set of 

North and Southeast Asian currencies. To reliably com pute these estim ates it is 

critical to include the appropriate exogenous currencies in the m ultiple regression 

m odelling fram ework. Naturally, any om ission of relevant variables would im ply a 

m is-specification and hence possibly biased and inconsistent param eter estim ates 

alongside m isleading standard errors. The inclusion o f an irrelevant variable, while 

retaining the unbiasedness property, may yield im precise param eter estim ates. 

Following Bowm an (2005) and the results gathered in this Chapter, it m ay be 

advisable to exclude the UK pound sterhng and to extend the m ultiple regression 

fram eworks to include the A ustralian dollar. This possibility is left for future work. 

M oreover, it may also be useful to extend my analysis, to gain a greater insight into 

regional exchange rate policies (see Hernandez and M ontiel (2002)), and exam ine the 

exchange rate volatility relative to a specific num eraire currency, e.g., the US dollar 

or the Japanese yen, also to exam ine interest rate volatility and the volatility of 

foreign exchange reserves. I also leave this avenue of research for future work.

C hapter 6 investigated the possibility of introducing a more integrative regional 

exchange rate regim e with respect to three intuitive statistical pre-conditions. W hile 

the findings reported approxim ately satisfy the pre-conditions it would be useful to
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inspect the extent to which these pre-conditions are increasingly or decreasingly 

satisfied relative to the period prior to the Asian financial crisis in the late 1990s. 

Therefore a lim itation of this C hapter is the absence of a natural benchm ark for the 

satisfaction o f the statistical pre-conditions. In order to m itigate for this shortcom ing 

my future research will consider the pre-and post Asian financial crisis periods in the 

light o f the analyses described in this Chapter.

7.4 Summary and Conclusions

In this Chapter, I have drawn together the main conclusions o f the thesis, their 

lim itations and the resulting possibilities for future research. Overall, considerable 

evidence is am assed with respect to the discrepancy betw een the levels o f equity 

m arket integration in Asia and Europe. M oreover, it is found that the behaviour of 

Asian exchange rates indicates a significant potential for a m ore integrative regional 

exchange rate system. The adoption o f such an exchange rate regim e m ay facilitate 

the narrow ing o f the gap between the level of equity m arket integration across Asia 

and Europe. In Chapters 2 and 4, I have positioned the contributions of this thesis in 

the received literature. In particular. Chapter 2 described the m easurem ent and 

determ ination of equity m arket integration while also illustrating the marked 

discrepancy between the level o f equity market integration across the sub-continents. 

C hapter 4 identified the de ju re  and de fa c to  exchange rate regim es in North and 

Southeast Asia, sum m arised the exchange rate regim e debate and gathered together 

lessons from the European experience. Finally, the determ inants o f Asian exchange 

rate regim es, both prior to and since the financial crisis, were described and it was 

argued that a collective basket peg exchange rate regim e is a prom ising possibility for 

exchange rate m anagem ent in the region. In Chapters 3, 5 and 6, I have reported the 

thesis’s em pirical econom etric contributions. Chapter 3 dem onstrated the relative 

im portance of the late 1990s on the equity m arket integration process in Europe. The 

coinciding events in the process to EM U were the Treaty of Am sterdam  and the 

inception of the ECB. C hapter 5 introduced the possibility o f a yen block to m itigate 

for the hazardous exchange rate behaviour that probably facilitated the instigation of 

the Asian financial crisis internationally. A lthough the yen is found to exert 

insufficient influence to im part the possibility of a yen block, evidence was gathered 

in support o f the possibility of pursuing a collective basket peg exchange rate regim e

240



in Asia, i.e., extending the traditional basket peg exchange rate regim e to include the 

Japanese yen. C hapter 6 supported the same eventuality by suggesting a candidate 

subset o f Asian exchange rates that m ight com prise the nucleus o f a more integrative 

regional exchange rate regim e. Taken together, these Chapters provide evidence 

tentatively supporting the possibility o f narrow ing the gap, in equity market 

integration levels across North and Southeast A sia and Europe, by introducing a more 

integrative exchange rate regim e in North and Southeast Asia.

241



REFERENCES

Adler, M. and B. Dumas (1983), International Portfolio Choice and Corporation Finance; A Synthesis, 
Journal o f  Finance, 38(3), pp. 925-984.

Agenor, P.R. (2001), Benefits and Costs o f International Financial Integration: Theory and Facts, The 
W orld Bank, Policy Research W orking Paper Series, no. 2699.

Aggarwal, R. (1999), Technology and Globalization as M utually R einforcing Forces in Business, 
M anagem ent International Review, 39(2), pp. 83-104.

Aggarwal, R., B.Lucey and C .M uckley (2006), Dynamics o f Equity M arket Integration in Europe: 
Evidence o f  Changes with Events and over Tim e, IIIS Discussion Paper No. 19, T rinity College 
Dublin, http://ssm .com /author=451952.

Aggarwal, R. and M. M ougoue (1993), Co-integration among Southeast A.sian currencies - prelim inary 
evidence o f a yen block?. Economics Letters, 41, pp. 161-166.

Aggarwal, R. and M. M ougoue (1996), Co-integration among Asian currencies: evidence o f the 
increasing influence o f the Japanese yen, Japan and the World Economy, 8, pp. 291-308.

Aggarwal, R., A. M ontanes and M. Ponz (2000), Evidence o f long-run purchasing pow er parity; 
analysis o f real Asian exchange rates in terms o f the Japanese yen, Japan and the World Economy, 12, 
pp. 351-361.

Alexakis, P. and N. Apergis (1996), ARCH effects and cointegration: Is the foreign exchange m arket 
efficient?. Journal o f  Banking and  Finance, 20, pp. 687-697.

Alexander, C. (2001), Orthogonal GARCH in Carol A lexander (editor) M astering R isk Volume II: 
Applications, Financial Tim es -  Prentice Hall.

A lexander, C. (2002), Principal com ponent models for Generating Large GARCH Covariance 
matrices. Econom ic Notes: Review  o f  Banking, Finance and M onetary Economics, 31, pp. 337-359.

Arestis, P., P. Demetriades and K, Lunitel (2001), Financial Development and Economic Growth: The 
Role o f Stock M arkets, yow nifl/o/M onev, Credit and Banking, 33(1), pp. 16-41.

Artis, M.J. (1986), International M onetary and Financial Integration - The European Dimension: 
External A spects o f the EM S, Society Universitaire Europeenne de Recherches Financieres, W orking 
Paper.

Artis, M.P. and Taylor, M.J. (1988). W hat Has the European M onetary System  A chieved? in F. 
Giavazzi, S. M icossi and M. M iller (Eds), The European M onetary System, (Cam bridge University 
Press, Cambridge, UK).

Arshanapalli, B., J. Doukas and L.H.P. Lang (1995), Pre- and post-October 1987 stock m arket linkages 
between US and Asian m arkets, Pacific-Basin Finance Journal, 3, pp. 57-73.

AuYong, H.H., Gan C. and S. Treepongkaruna (2004). Cointegration and causality in the Asian and 
em erging foreign exchange markets: Evidence from the 1990s financial crises. International Review  o f  
Financial Analysis, 13, pp. 479-515.

Ayuso, J. and R. Blanco (1999), Has Financial M arket Integration Increased During the N ineties? 
Banco de Espana -  Servicio de Estudios, Docum ento de Trabajo no. 9923.

Azman-Saini, W .N.W ., M. Azali, M.S. H abibullah and K.G. Matthews (2002), Financial Integration 
and the ASEAN-5 equity markets. A pplied  Economics, 34, pp. 2283-2288.

242



Baak, S. (2004), Japanese Yen and the East Asian Currencies: Before and A fter the Asian Financial 
Crisis, Journal o f  the Asia Pacific Economy, 9(3), pp. 271-287.

Baba, Y., Engle, R.F., Kraft, D. and Kroner, K. (1990). M ultivariate Sim ultaneous G eneralized ARCH, 
UCSD, Departm ent o f Economics, Unpublished M anuscript.

Baele, L., A. Ferrando, P. Hordahl, E. Krylova and C. M onnet (2004a), M easuring European Financial 
Integration, O xford Review  o f  Economic Policy, 20(4), pp. 509-530.

Baele, L., A. Ferrando, P. Hordahl, E. Krylova and C. M onnet (2004b), M easuring Financial 
Integration in the Euro Area, European Central Bank, Occasional Paper Series, no. 14.

Baele, L. (2005), V olatility Spillover Effects in European Equity M arkets, Journal o f  Financial and  
Q uantitative Analysis, 40(2), In press.

Barari, M. and D. Sengupta (2002), Are Emerging M arkets Becom ing M ore Integrated? A Time 
varying C ointegration Approach. Southw est M issouri State U niversity W orking Papers in Finance. 
Springfield, M O: 36.

Bayoumi, T. and B. Eichengreen (1999), Is Asia an O ptim um  Currency Area? Can it Become One? 
Regional, Global and Historical Perspectives on Asian M onetary Relations, Exchange Rate Policies in 
Em erging Asian Countries, London; Routledge, pp. 347-367.

Bayoumi, T. and P. M auro (2001), The Suitability o f ASEAN for a Regional Currency A rrangem ent, 
The World Economy, 24, pp. 933-954.

Bekaert, G. and C. H arvey (1995), Time Varying W orld M arket Integration. Journal o f  Finance, 50(2), 
pp. 403-44.

Bekaert, G. and C. H arvey (1997), Emerging equity market volatility. Journal o f  F inancial Economics, 
43, pp. 29-77.

Bekaert. G. and C. Harvey (2000), Capital Flows and the Behaviour o f Emerging Equity M arket Equity 
Returns, NBER C onference Report Series. Chicago and London: University o f Chicago Press.

Bekaert, G., C. H arvey and C. Lundblad (2000). Emerging Equity M arkets and Economic 
Development, W orking Paper, no. 7763.

Bekaert, G. and C. Harvey (2003), Emerging M arkets Finance, Journal o f  Em pirical Finance, 10, pp. 
3-55.

Bekaert. G., C. Harvey and C. Lundblad (2005), G rowth V olatility and Financial Liberalization, 
W orking Paper.

Bekaert, G., C. H arvey and A. Ng (2005), M arket Integration  and Contagion, Journal o f  Business, 
78(1), pp. 39-69.

Benassy-Quere and Coeure (2003), On the identification of a de fa c to  Currency Peg, W orking Paper

Bewley, R. and C. Kearney (1989), A Systems Approach to M odelling the EMS, The Economic and  
Social Review, 20(2), pp. 111-120.

Bem dt, E.K., B.H. Hall, R.E. Hall and R.A. Hausm an (1974), Estimation and Inference in Non-linear 
Structural M odels, A nnals o f  Economic and  Social M easurement, 3, pp. 653-665.

Bodart, V., Reding, P., (1999). Exchange rate regime, volatility and international correlations on bond and 
stock Markets, Journal o f  International Money and Finance, 18, pp. 133-151.

243



Bollerstev, T. (1987), A conditionally heteroskedastic time series model for speculative prices and rates 
of return. Review o f  Economics and Statistics, 69, pp. 542-547.

Bollerslcv, T. (1990), Modelling the Coherence in Short-Run Nominal Exchange Rates: a Multivariate 
Generalised ARCH Approach, Review o f Economics and Statistics. 72, pp. 498-505.

Bollerslev, T. and J.M. Wooldrige (1992), Quasi Maximum Likelihood Estimation and Inference in 
Dynamic Models with Time Varying Covariances, Econometric Reviews, 11, pp. 143-172.

Bowman, C. (2005), Yen block or Koala block? Currency relationships after the East Asian crisis, 
Japan and the World Economy, 17, pp. 83-96.

Bracker K. and P.D. Kock (1999a), Economic Determinants of the Correlation Structure Across 
International Equity Markets, Journal o f  Economics and Business, 51, pp. 443-471.

Bracker K., D.S. Docking and P.D. Kock (1999b), Economic determinants of evolution in international 
stock market integration. Journal o f Empirical Finance, 6, pp. 1-27.

Bremnes ,H, G 0ystein and S Erode (1998) A multivariate cointegration analysis of interest rates in 
the Eurocurrency market Journal o f International Money and Finance, 16(5), pp.767-778.

Campbell, J.Y. and R.J. Shiller (1989), The Dividend Price Ratio and Expectations of Future Dividends 
and Discount Factors, The Review o f  Financial Studies, 1(3), pp. 195-228.

Cappiello L., R.F. Engle and K. Sheppard (2003), Asymmetric Dynamics in the Correlations of Global 
Equity and Bond Returns, European Central Bank, Occasional Paper Series, no. 204.

Chan K.C., E.B. Gup and M.S. Pan (1997), International Stock Market Efficiency and Integration: A 
Study of Eighteen Nations, Journal o f Business, Finance and Accounting, 24(6), pp. 803-830.

Chen Z. and P.J. Knez (1995), Measurement of Market Integration and Arbitrage, The Review o f  
Financial Studies, 8(2), pp. 287-325.

Chen, N.F., Roll, R. and S.A. Ross (1986), Economic Forces and the Stock Market, Journal o f  
Business, 59, pp. 383-404.

Chinn M.D. (1998), On the Won and other East Asian Currencies, Working Paper No. 6671, National 
Bureau of Economic Research, Working Paper, no. 6671.

Chinn M.D. (2000), Before the fall: were East Asian currencies over valued?. Emerging Markets 
Review, l , pp.  101-126.

Chung, P.J. and D.J. Liu (1994), Common Stochastic Trends in Pacific Rim Stock Markets, The 
Quarterly Review o f Economics and Finance, 34(3), pp. 241-259.

Columbia Encyclopedia, 6*'' Edition, New York, Columbia University Press, 2001-05, Bartleby.com.

Corhay, A., R.A. Tourani and J.P. Urbain (1993), Common stochastic trends in European stock 
markets. Economics Letters, 42. pp. 385-390.

Corsetti, G., P. Pesenti and N. Roubini (1999), What caused the Asian Currency and Financial Crisis?, 
Japan and the World Economy, 11, pp. 305-373.

Danthine J.P., K. Adjoute and D. Isakov (2003), Portfolio Diversification in Europe, Working Paper.

Das, D.K. (1993), The Internationalisation of the Yen, International Finance: Contemporary Issues, 
Routledge, Taylor and Francis Group, pp. 580-591.

Das, D.K. ed (2003), An International Finance Reader, London and New York: Routledge, Taylor and 
Francis Group.

244



De Brouw er G. and J. Corbett (2004), A New Financial M arket Structure for East Asia: How to 
Prom ote Regional Financial M arket Integration, W orking Paper.

D ekker A., S. Kunel and M.R. Young (2001), Equity m arket linkages in the Asia Pacific region A 
com parison o f the orthogonalised and generalized V AR approaches. G lobal Finance Journal, 12, pp. 
1-33.

Dickinson, D.G, (2000), Stock market integration and macroeconomic fundam entals: an empirical 
analysis, 1980-95, A pplied  Financial Economics, 10, pp. 261-276.

Eichengreen, B. (1997), International M onetary A rrangem ents Is There a M onetary Union in A sia’s 
Future?, IM F W orking Paper.

Eichengreen, B. (2001), Hanging Together? On M onetary and Financial Cooperation in Asia, Prepared 
for the W orld B ank conference in East A sia after the Crisis, October.

Eichengreen, B. (2004), Financial D evelopm ent in Asia: The W ay Forward, Select Books Online. 

Enders, W. (1995), A pplied  Econometric Time-Series, John W iley and Sons.

Engle, R.F. and K. K roner (1995), M ultivariate Sim ultaneous G eneralized ARCH, Econometric 
Theory, 11, pp. 122-150.

Engle, R.F. (2002), Dynamic Conditional Correlation: A  Simple Class o f M ultivariate Generalised 
A utoregressive Conditional H eteroskedasticity M odels, Journal o f  Business and  Economic Statistics, 
20(3), pp. 339-50.

Engle, R., V. Ng, and M. Rothschild (1990), Asset Pricing with a Factor ARCH Covariance Structure: 
Empirical Estim ates for Treasury Bills, Journal o f  Econometrics, 45, pp. 213-237.

Engle, R. and K. Sheppard (2002), Theoretical and Empirical Properties o f Dynamic Conditional 
Correlation M ultivariate GARCH, UCSD Discussion Paper 2001-15. New York University, Di.scussion 
Paper.

Erb, C.B., C.R. H arvey and T.E. V iskanta (1996), Expected Returns and Volatility in 135 countries. 
Journal o f  Portfolio M anagem ent, 22(3), pp. 46-58.

Fama E.F. and K.R. French (1989), Business Conditions and Expected Returns on Stocks and Bonds, 
Journal o f  F inancial Economics, 25(1), pp. 23-49.

Fiorinteni, G ., E. Sentana, and G. Calzolari (2002), M axim um  Likelihood Estim ation and Inference in 
M ultivariate Conditionally Heteroscedastic Dynamic Regression M odels with Student t Innovations, 
W orking Paper.

Fischer, S. (2001), Exchange Rate Regim es: Is the B ipolar View Correct?, The Journal o f  Economic 
Perspectives, 15(2), pp. 3-24.

Forbes, K. and M. Chinn (2004), A D ecom position of Global Linkages in Financial M arkets over 
Time, Review  o f  Econom ics and Statistics, 86(3), pp. 705-722.

Forbes. K. and R. R igobon (2002), No Contagion, Only Interdependence: M easuring Stock Market 
Com ovem ents, Journal o f  Finance, volum e LVII, no. 5, pp. 2223-2261.

Frankel, J.A . (1993), Is Japan Creating a Yen Bloc in East Asia and the Pacific? Regionalism  and  
Rivalry: Japan and  the U.S. in Pacific A sia, edited by Jeffrey Frankel and M iles Kahler, University o f 
Chicago Press, Chicago, pp. 53-85.

245



Frankel, J.A. and S. Wei (1994), Yen block or dollar block? Exchange rate policies o f  the East Asian 
economies. T. Ito and A.O. Krueger, eds. M acroeconomic linkages: savings, exchange rates and  
capital flow s. U niversity o f Chicago Press, Chicago, pp. 295-329.

Fratzscher, M. (2002), Financial M arket Integration in Europe: On the Effects o f EM U on Stock 
Markets, International Journal o f  Finance and Economics, 1, pp. 165-193.

Freeman N.J. and F.L. Bartels (2000), Portfolio Investment in Southeast A sia’s Stock Markets: A 
Survey o f Institutional Investor’s Current Perceptions and Practices, Economics and  Finance, 3, pp. 3- 
46.

Fukuda, S. (2002), Post-crisis Exchange Rate Regim es in East Asia, U niversity o f Tokyo, W orking 
Paper.

Fukao, K., H. Ishido and Ito K. (2003). Vertical intra-industry trade and Foreign D irect Investm ent in 
East Asia. Journal o f  the Japanese and International Economies, 17, 468-506.

Gan, W.B. (2000), Exchange-Rate Policy in East Asia after the Fall: How M uch Have Things 
Changed?, Journal o f Asian Economics, 11(4), pp. 4 0 3 ^ 3 0 .

Gao, T. (2005), Foreign D irect Investm ent from D eveloping Asia: some D istinctive Features. 
Economics Letters, 86, 29-35.

Gannon, G. (1996), First and second order inefficiency in Australasian currency markets. Pacific-Basin  
Finance Journal, 4, pp. 315-327.

Ghose, D. and K.F. Kroner (1996), Components o f Volatility in Foreign Exchange Markets: An 
Empirical Analysis o f High Frequency Data, D epartm ent o f Economics, U niversity o f Arizona, 
W orking Paper.

Glosten, L.R., R. Jagannathan and D. Runkle (1993), On the Relation Between the Expected Value and 
the Volatility o f the Nominal Equity Prem ium on Stocks, Journal o f  Finance, 48. pp. 1779-1801.

Giavazzi, F. and A. G iovannini (1986), The EMS and the Dollar, Economic Policy, 2, pp. 456-485.

Gillingham. J. (2003), European Integration 1950-2002: Superstate or a New M arket Econom y, N ew  
York. Cambridge U niversity Press.

Greene. W.H. (2003), Econometric Analysis, Prentice Hall.

Haldane, A. and S. Hall (1991), Sterling's Relationship with the Dollar and the D eutschem ark, 1976- 
1989. Economic Journal, 101. pp. 436-43.

Hansen. H. and S. Johansen (1999), Some tests for param eter constancy in cointegrated VAR-m odels, 
Econometrics Journal, volume 2, pp. 306-333.

Hardouvelis, G., D. M alliaropulos and R. Priestley (2004), The Impact o f G lobalization on the Equity 
Cost o f Capital, CEPR Discussion Papers, No. 4346, pp. 21-24.

Hardouvelis, G., M alliaropulos D, and R. Priestley (2006), EMU and European Stock M arket 
Integration, Journal o f  Business, 79(1), In press.

Harvey, C. (1989), Tim e Varying Conditional Covariances in Tests o f Asset Pricing M odels, Journal 
o f  Financial Economics, 24, pp. 289-317.

Harvey, C. (1991), The W orld Price o f Covariance Risk, Journal o f  Finance, 46, pp. 111-157.

Hendry, D. and H. Krolzig (2001), Com puter autom ation of general-to-specific model selection 
procedures. Journal o f  Economic D ynam ics and  Control, 25, pp. 831-866.

246



H enry P.B. (2000a), Do stock market liberalizations cause investm ent booms?, Journal o f  Financial 
Econom ics, 58, pp. 301-334.

Henry P.B. (2000b), Stock M arket Liberalization, Econom ic Reform, and Emerging M arket Equity 
Prices, Journal o f  Finance, 55(2). pp. 529-564.

Hernandez, L., and P. Montiel (2002), Post-crisis exchange rate policy in five Asian countries: filling 
in the ‘hollow  m iddle’?, IM F W orking Paper, code: W P/01/170.

H endry, D, and H. Krolzig (2001), C om puter autom ation o f general-to-specific model selection 
procedures. Journal o f  Economic D ynamics and Control, 25, pp. 831-866.

Hoglund, R. and R. Osterm ark (2003), Size and pow er o f some cointegration tests under structural 
breaks and heteroskedastic noise. Statistical Papers, 44, pp. 1-22.

Huang, Y., and Guo, F. (2006), Is currency union a feasible option in East Asia? A multivariate 
structural VAR approach. Research in International Business and Finance, 20, pp. 77 - 94.

Hutson, E. and C. Kearney (1999), The Asian Financial Crisis and the IMF: A Survey, Journal o f  the 
A sia Pacific Economy, 4, pp. 393-412.

Hwang M. and Y .Y. Yang (1999), Volatility Transm ission in Exchange Rates During the Asian Crisis, 
W orking Paper.

In F., S. Kim. J.H. Yoon and C. Viney (2001), Dynamic interdependence and volatility transmission of 
Asian stock markets Evidence from the Asian crisis. International Review  o f  Financial Analysis, 10, 
pp. 87-96.

International M onetary Fund (1998), W orld Economic Outlook, W ashington, various issues.

Ito, T, O. Eiji and Y. Sasaki (1998). How Did the D ollar Peg Fail in Asia?, Journal o f  the Japanese and  
International Economies, 12, pp. 256-304.

Johansen S. and K. Juselius (1990), M aximum Likelihood Estimation and Inference on Cointegration -  
with A pplications to the Demand for M oney, O xford Bulletin o f  Economics and Statistics 52. pp. 169- 
210. Reprinted in J. Campos, N.R. Ericsson and D.F. Hendry (eds.) General-to-Specific M odelling , 
Vol I, 512-553. Edward Elgar 2005.

Johnson, C, (1998), Economic Crisis in East Asia: The Clash of Capitalisms, Cambridge Journal o f  
Economics, 22, pp. 653-661.

Kamada K., and Takagawa, I. (2005). Policy Coordination in East Asia and across the Pacific. Bank of 
Japan W orking C hapter Series, No. 05-E-4. 
http://w w w .boj.or.jp/en/type/ronbun/ron/w ps/data/w p05e04.pdf

Karolyi, A. (1995), A M ultivariate GARCH Model o f International Transm issions o f Stock Returns 
and Volatility, Journal o f  Business and Economic Statistics, 13, pp. 11-25.

Kasa, K. (1992), Comm on Stochastic Trends in International Stock M arkets, Journal o f  Monetary 
Economics, 29, pp. 95-124.

K atzenstein, P.J. (1996), Regionalism  in Com parative Perspective, Cooperation and Conflict, 31(2), pp. 
123-59.

Kawai, M. (2002), Exchange Rate Arrangem ents in East Asia: Lessons from the 1997-98 Currency 
Crisis, M onetary and Economic Studies (Special Edition), 20(1), pp. 167-212.

Kearney. C. and C. M uckley (2006), Reassessing the Evidence o f an Em erging Yen Block in Southeast 
Asia, International Review  o f  Econom ics and  Finance, Forthcoming.

247



Kearney, C. and C. M uckley (2005), The Role o f  the Yen m Asian Exchange Rate Determination  in J. 
Batten and T. Fetherston (eds.), Asian Pacific Financial M arkets in Comparative Perspective, 
Contem porary Studies in Econom ics and Financial Analysis, Elsevier Science, 87.

Kearney, C. and C. M uckley (2006a), Is there a Yen Block emerging in North and Southeast Asia?, 
International Journal o f  Finance and Economics, In Press.

Kearney, C. and C. M uckley (2006b), M ultivariate GARCH M odelling o f T-D istributed Bilateral Yen 
Exchange Rates, W orking Paper, Trinity College, Dublin, h ttp ://ssm .com /au tho r^5 1952.

K earney, C. and V. Poti (2006), Correlation Dynamics in European Equity Markets, Research in 
International Business and Finance, Forthcoming.

K earney, C. and A. Patton (2000), M ultivariate GARCH M odelling o f Exchange Rate Volatility in the 
European M onetary System, The Financial Review, 41, pp. 29-48.

Kearney, C. and B.M. Lucey (2004), International Equity M arket Integration: Theory, Evidence and 
Im plications, International Review  o f  F inancial Analysis, 13(5), pp. 571-83.

Kim, s .-J  (2003), The Spillover Effects o f  U.S. and Japanese Public Information News in Advanced 
Asia-Pacific Stock Markets, Pacific-Basin Finance Journal, Forthcoming.

Kim. s.-J., F. M oshirian and E. W u (2005), Dynamic Stock M arket Integration Driven by the European 
M onetary Union, Journal o f  Banking and  Finance. In press.

K nif J. and S. Pynnonen (1999), Local and global price memory o f international stock markets. Journal 
o f  International F inancial M arkets Institutions and  Money, 9, pp. 129-147.

Koch, P. D. and T. W. Koch (1991), Evolution in Dynamic Linkages across Daily National Stock 
Indexes, Journal o f  International M oney and Finance, 10(2), pp. 231-51.

Koeppl, T.V. and C. M onnet (2004), Guess what: It’s the Settlements, ECB-CSF Research N etwork on 
Capital M arkets and Financial Integration in Europe, W orking Paper, no. 375.

Koutmos, G. (1996), M odelling the Dynamic Interdependence of M ajor European Stock Markets, 
Journal o f  Business Finance and  Accounting, 23, pp. 975-989.

Koutmos, G., and G. Booth (1995), Asymmetric V olatility Transm ission in International Stock 
Markets, Journal o f  International M oney and  Finance, 14, pp. 747-762.

Krugman, P. (1998), W hat happened to Asia? M imeographed, Departm ent o f Economics, 
M assachusetts Institute o f Technology, Cambridge, Mass.

Kwan, C.H. (1994), Economic independence in the Asia-Pacific region. Routledge, Taylor and Francis 
Group, New York.

Kwan, C.H. (1996), A Yen Block in Asia: an Integrative Approach, Journal o f  the Asia Pacific 
Economy, l ,p p .  1-21.

Kwan, C.H. (1998), The Yen, the Yuan, and the Asian Currency Crisis: Changing Fortune between 
Japan and China, available at < http://w ww .ciaonet.org/wps/kwcO I/>.

Kwan, C.H. (2001), Yen Bloc: Toward Economic Integration in Asia. W ashington DC: Brookings 
Institution.

Lane, P. and G.M. M aria M ilesi-Feretti (2003), International Financial Integration, IM F S ta ff Papers, 
50. Special Issue.

Lee, T.H. and Y. Tse (1996), Cointegration tests with Conditional H eteroskedasticity, Journal o f  
Econometrics, 13, pp. 401-410.

248



Lence. S. and B. Falk (2005), Cointegration, Market Integration and Market Efficiency, Journal o f  
International Money and Finance, 24, 6, pp. 873-890.

Levine, R. and S. Zervos (1996), Capital Control Liberalization and Stock Market Development, World 
Bank Finance and Private Sector Development Division, Policy Research Working Paper Series, no. 
1622.

Levine, R. and S. Zervos (1998), Stock Markets, Banks and Economic Growth, The American 
Economic Review, 88(3), pp. 537-558.

Ljung, G.M., and G.E.P. Box (1978), On a Measure of Lack of Fit in Time Series Models, Biometrica, 
65, pp. 297-303.

Longin, F. and B. Solnik (1995), Is the Correlation in International Equity Returns Constant: 1960- 
1990? Journal o f International Money and Finance, 14(1), pp. 3-26.

MacKinnon, J., and H. White (1985), Some Heteroskedasticity Consistent Covariance Matrix 
Estimators with Improved Finite Sample Properties, Journal o f Econometrics, 19. pp. 305-325.

Madhur, S. (2002). Costs and Benefits of a Common Currency for ASEAN. Asian Development Bank, 
Economics and Research Department, Working Chapter Series No. 12. 
http;//www.adb.org/Documents/ERDAVorking_Papers/w'pO 12.pdf

Manning, N. (2002), Common Trends and Convergence? South East Asian Equity Markets, 1988- 
1999, Journal o f International Money and Finance, 21(2), pp. 183-202.

Mantalos, P. (2005), ECM-Cointegration test with GARCH (1,1) Errors, Department of Science and 
Health, Blekinge institute of Technology, Working paper.

Masahiro K., and S. Takagi (2000), Proposed Strategy For A Regional Exchange Rate Arrangement In 
Post-Crisis East Asia, The World Bank. Policy Research Working Paper Series, no. 2503.

Masih A.M.M. and R. Masih (1999), Are Asian Stock Market Fluctuations due Mainly to Intra- 
Regional Contagion Effects? Evidence Based on Asian Emerging Stock Markets, School of Finance 
and Business Economics. Working Paper Series.

McKinnon, R.I. (2000), The East Asian dollar standard: life after death?. Economic Notes, 29(1), pp. 
31-82.

McKinnon, R.I. and G. Schnabl (2003), Synchronised Business Cycles in East Asia and FHuctuations in 
the Yen-Dollar Exchange Rate, The World Economy, 26, pp. 1067-89.

McKinnon, R.I. and G. Schnabl (2004), The Return to Soft Dollar Pegging in East Asia: Mitigating 
Conflicted Virtue, International Finance, 7(2), pp. 169-201.

Meese R.A. and K. Rogoff (1983), Empirical Exchange Rate Models of the Seventies: Do they fit out 
of Sample?, Journal o f  International Economics, 14(1/2), pp 3-24.

Mussa, Michael, Paul Masson, Alexander Swoboda, Esteban Jadresic, Paolo Mauro and Andrew Berg 
(2000). Exchange Rate Regimes in an Increasingly Integrated World Economy. IMF Occasional 
Chapter, Washington DC.

Morana, C. and A. Beltratti (2002), The effects of the Introduction of the Euro on the Volatility of 
European Stock Markets, Journal o f Banking and Finance, 26, pp. 2047-2064.

Mundell, R.A. (1961), A Theory of Optimum Currency Areas, American Economic Review, 61, pp. 
657-665.

249



M undell, R.A. (1963), Capital Mobility and Stabilization Policy under Fixed and Flexible Exchange 
Rates, The Canadian Journal o f  Economics and Political Science, Vol. 29, No.4., pp. 475-485.

Newey, W .K. and K.D. W est (1987), A Simple, Positive Semi-definite, Heterosccdasticity and 
Autocorrelation Consistent Covariance M atrix, Econometrica, 55(3), pp. 703-708.

Newey, W .K. and D.G. Steigerwald (1997), Asymptotic Bias for Q uasi-M axim um-Likelihood 
Estim ators in Conditional H eteroscedasticity M odels, Econometrica, 65(3), pp. 587-99.

Ng, A. (2000), Volatility Spillover Effects from  Japan and the US to the Pacific Basin. Journal o f  
International M oney and Finance, 19(2), pp. 207-33.

Ohno, K. (1999), Exchange Rate M anagem ent in D eveloping Asia: a Reassessment o f the Pre-Crisis 
Soft D ollar Zone, Asian Developm ent Bank International, W orking Paper.

O gawa, E. and T. Ito (2002), On the Desirability o f a Regional Basket Currency Arrangement, Journal 
o f  the Japanese and International Economies, 16(3), pp. 317-334.

Pan, M .S., L.Y. Angela and H.J. Roth (1999), Common Stochastic Trends and Volatility in Asian- 
Pacific Equity M arkets, Global Finance Journal, 10(2), pp. 161-172.

Phylaktis K., and P. Ravazzolo (2005), Stock M arket Linkages in Emerging Markets: Implications for 
International Portfolio Diversification, Journal o f  International Financial M arkets Institutions and  
M oney. 15(2), pp. 91-106.

Prasad, E., K. Rogoff, S.J. Wei and M.A. Khose (2003), Effects o f Financial Globalization on 
D eveloping Countries: Some Empirical Evidence, International Monetary Fund, Occasional Paper, no. 
220 .

Pynnonen S. and J. K nif (1998), Common Long-term and Short-term Price Memory in two 
Scandinavian Stock M arkets. A pplied Financial Economics, 8, pp. 257-265.

Pretorius, E. (2002), Economic determinants o f em erging stock market interdependence. Emerging  
M arkets Review, 3. pp. 84-105.

Rangvid, J. (2001), Increasing Convergence among European Stock M arkets? A Recursive Comm on 
Stochastic Trends Analysis, Economic Letters, 71, pp. 383-89.

Rangvid, J. and C. Sorensen (2002), Convergence in the ERM  and D eclining Numbers o f Comm on 
Stochastic Trends, Journal o f  Emerging M arket Finance, 1(2), pp. 183-213.

R ichards A.J. (1995), Comovem ents in National Stock M arket Returns: Evidence o f Predictability, but 
not Cointegration, Journal o f  M onetary Economics, 36, pp. 631-654.

Rose, A.K. (2004), Equity Integration in Japan: An Application o f a New M ethod, M onetary and  
Economic Studies, 22(2), pp. 1-17.

Rouwenhorst, K.G. and S.L. Heston (1995), Industry and Country Effects in International Stock 
Returns, Journal o f  Portfolio Management, 21(3), pp. 53-58.

Sec, B. (2004), Asymptotic D istribution o f the Cointegrating Vector Estim ator in Error Correction 
M odels with Conditional Heteroskedasticity, Econom etric Society 2004 North American W inter 
M eetings, Econometric Society, No. 463.

Sentana, E. (2002), Did the EMS Reduce the Cost o f Capital?, The Economic Journal, Royal Economic 
Society, 112, pp. 786-809.

Serletis, A. and M. King (1997), Common Stochastic Trends and Convergence of European Union 
Stock M arkets. M anchester School, 65(1), pp. 44-57.

250



Sheng, A. (2001), Securities and Futures Com m ission Q uarterly Bulletin W inter, pp. 16-26.

Shin, K., and W ang Y. (2004), Trade Integration and Business Cycle Synchronisation in East Asia, 
Asian Econom ic papers 2:3, The Earth Institute at Colum bia U niversity and the M assachusetts Institute 
o f  Technology.

Shinohara, H. (2006). Currency Policy to Enhance Regional Cooperation (Part 1). Institute for 
International M onetary Affairs, International Finance Journal, No. 1160.
Solnik, B. (1974), The International Pricing o f Risk: An Em pirical Investigation o f the W orld Capital 
M arket Structure, Journal o f  Finance, 29(2), pp. 365-378.

Stulz, R.M. (1999), G lobalization of Equity M arkets and the Cost o f Capital, N ational Bureau of 
Econom ic Research W orking Papers, no. 7021.

Tai C.S. (2003), Can C urrency Risk be a Source o f Risk Prem ium  in Explaining the Forward Prem ium 
Puzzle? Evidence from A sia-Pacific forward exchange m arkets, Journal o f  International Financial 
Markets, Institutions and Money, 13, pp. 291-311.

Taylor M.P. and I. Tonks (1989), The Internationalisation o f Stock M arkets and the A bolition of U.K. 
Exchange Control, The Review  o f  Econom ics and Statistics, 71(2), pp. 332-336.

Theodossiou, P., E. Kahya, G. Koutmos, and A. Christofi (1997), V olatility Reversion and the 
Correlation Structure o f Returns in M ajor International Stock M arkets, The F inancial Review, 32, pp. 
205-225.

Tse, Y.K. and L.K. Ng (1997), The Cointegration o f Asian Currencies Revisited, Japan and the World 
Economy, 9, pp. 109-114.

Urata, S. (2001), Em ergence o f an FDI-Trade Nexus and Econom ic Growth in East Asia, in J. Stiglitz 
and S. Y usuf (eds.). Rethinking the East Asian Miracle (W ashington DC: W orld Bank and Oxford 
University Press).

W illiamson, J. (2001), The Case for a Basket, Band and Crawl (BBC) Regime in East Asia, in David 
Gruen and John Simon (eds). Future D irections for M onetary Policies in East Asia, Sydney, Reserve 
Bank o f  Australia, pp. 97-112.

W illiamson, J. (2005), A Currency Basket for East Asia, N ot Just China, Policy Briefs in International 
Econom ics, Institute for International Economics. N um ber PB 05-1.

Yang, T. and R. Siregar (2001), An Empirical Exam ination of the Stock M arket Returns in Selected 
Asia-Pacific Econom ies in the Pre- and Post-Financial Reform  Period. Institute o f Southeast Asian 
Studies, Economics and  Finance, 1, pp. 1-62.

Yang, T. and P. V andenberg (2000) Selected East Asian M arkets in the Context o f Financial 
Liberalization: Prior to the Crisis, ISEAS W orking Papers, No. 7.

Yang, J. (2005), International Bond M arket Linkages: A Structural VAR Analysis Journal o f  
International Financial Markets, Institutions and Money, 15( 1) pp. 39-54

Zhou, S. (1998), Exchange Rate Systems and Linkages in the Pacific Basin, A tlantic Economics 
Journal, 26(1), pp. 66-84.

251


