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1. Introduction 

In the last few decades the pattern of international financial activity 
has undergone major changes. Beginning with a high concentration in 
a very small number of financial centers, activity then spilt over to 
more locations. But now with globalisation revolutionizing the finan-
cial services industry, and expanding the worldwide network of finan-
cial markets and activities, paradoxically the trend again seems to be 
towards concentration, with fewer mega financial centers, comple-
mented by smaller centers with more specialized focuses showing 
hierachical tendencies (Poon 2003; Poon, Eldredge and Yeung 2004). 
The globalisation of finance has also increased the competition be-
tween financial centers in a vigorous search for competitive advantage. 
Thus, location still matters even in the globalised financial landscape 
of the New Economy. Physical proximity to potential clients is still 
imperative, especially in capital markets, merger and acquisition busi-
ness or private banking, where personal services and physical interac-
tions are essential (Lee 2001). It is also important to recognize the fact 
that besides a stable and resilient financial industry within the center, 
–––––––––– 

 Thomson Financial, Singapore; e-mail: joseph.sagaram@thomson.com;  
  Monash University, Department of Accounting and Finance, Caulfield East 
(Australia); e-mail: j.wickramanayake@buseco.monash.edu.au. 

* The authors would like to thank Professor John Hund (Tulane University) for 
his valuable comments on an earlier version of this paper at the Financial Management 
Association International Annual Meeting (2004), New Orleans. The views expressed 
in the paper are those of the authors, who take sole responsibility for any remaining 
errors or omissions. 



BNL Quarterly Review 22 

market participants have always placed a premium on a wide range of 
socio-economic factors, and the tendency has been for this premium to 
increase. The factors include sound and responsive regulatory systems 
with minimal regulatory cost and impediment to innovation, and a 
conducive business environment including reliable market infrastruc-
ture, favourable tax treatment and stable economic and political condi-
tions, as well as attractive living conditions (Walter 1998, Lee 2001, 
Fock and Wong 2001). Apparently, financial centers tend to prosper 
when their hinterlands are buoyant. Recent evidence in Asia, for 
example, proves that when the hinterland is in difficulty, the financial 
center will be adversely affected (Lee 2001). However, a strong and 
growing hinterland generates confidence and investor interest, and the 
center becomes an important conduit for funds and financial services.  

The importance of financial centers in the Asia-Pacific region is 
likely to continue, especially with the rehabilitation and growth of 
several Asian economies. However, it is not easy to predict which spe- 
cific factors will emerge as crucial for each center, nor indeed which 
specific center will emerge in a leading position. This will depend not 
only on the static comparative advantage of the different cities, but 
also on the dynamic competitive advantages created by their policies 
and strategies (Lee 2001). Incumbents (such as Australia, Hong Kong, 
Japan and Singapore) will always have their own comparative advan-
tage, but no lead is totally unassailable, as London found to its dismay 
in 1998 when – in the space of just a few months – Frankfurt snatched 
away the trading of German Bund futures (Lee 2001).  

Most studies on financial centers are descriptive, some recent ex-
amples being Tschoegl (2000) and Schenk (2002). The only exceptions 
are Poon (2003) and Poon, Eldredge and Yeung (2004), which make an 
attempt to reconcile the literature on world cities (geographical per-
spective) with that on the international financial centers (financial 
perspective). Moreover, there seems to be a total dearth of more recent 
empirical studies exploring the comparative advantage of the financial 
centers of the four Asia-Pacific countries, namely Australia, Hong 
Kong, Japan and Singapore. 

In contrast to the recent studies mentioned above, our empirical 
study takes a purely financial and economic perspective. The principal 
aim of this paper is an empirical investigation into the factors endow-
ing Australia, Hong Kong, Japan and Singapore with the status of 
financial centers and, moreover, sustaining this status.  



Financial centers in the Asia-Pacific region: an empirical study ... 23 

This paper is structured as follows. Section 2 provides a prelimi-
nary perspective on the four financial centers while section 3 is de-
voted to a selective review of the literature pinpointing the factors 
contributing to financial center status. Model formulation along with 
description of the data is given in section 4, while the empirical results 
are analysed in section 5. The final section of paper sets out our con-
cluding remarks.  

2. The four financial centers: Australia, Hong Kong, Japan and 
Singapore  

We begin our discussion with Australia. The finance and insurance 
sector is the third largest industry in Australia with 7.4% of GDP in 
2001-02. This represents an increase of 102% since the mid-1980s 
(Australian Bureau of Statistics 2002, Axiss Australia 2002f, p. 3). The 
biggest attraction of Australia probably lies in the fact that its financial 
markets are showing rather swifter growth than its competitors’. 

Furthermore, although the number of foreign banks in Australia 
is lower (36) than that of Hong Kong, Singapore and Japan, recent 
years have seen the rate of foreign banks setting up operations in 
Australia exceeding that of the other three centers. Considering the 
significant part played by bank assets in Australia’s status as a financial 
center, the fact that the country’s banks controlled around A$ 958.1 
billion (US$ 527 billion) as of 30 June 2002 is a highly encouraging 
sign (Australian Prudential Regulatory Authority 2002). 

Australia’s fund management industry has the largest pool of 
funds under management in the Asia-Pacific region (ex Japan) – about 
A$ 700 billion – which is enticing international firms into the market, 
either by partnering with existing participants or on their own (Axiss 
Australia 2002d, p. 12). The opportunities available in the managed 
funds industry remain the primary inducement for those seeking to 
establish investment management operations here.  

The foreign exchange market in Australia is large, open and liq-
uid. There is also an improving trend in the number of global players 
focusing their Asian foreign exchange operations in Australia, as well 
as the growing domestic economy and dollar-denominated assets 



BNL Quarterly Review 24 

which are important parts of global investment portfolios. Australia’s 
daily average foreign exchange turnover grew by 11% in 2002 while 
the global market declined by 19% (Reserve Bank of Australia 2002; 
Axiss Australia 2002d, p. 16). 

The Australian Stock Exchange (ASX) is, by market capitaliza-
tion, one of the biggest in Asia outside Japan. Australia has the world’s 
highest rate of household direct and indirect share ownership accord-
ing to the latest available share-ownership survey by the ASX in 2004.  

The turbulent events of the last couple of years have had a dra-
matic impact on global markets, but the resilience of the Australian 
market has been remarkable, with financial services companies ac-
counting for about 37% of the market as compared with 18% in 1991 
(Axiss Australia 2002b, p. 19). As of December 2001, there were 1,410 
companies, including 76 foreign companies listed on the ASX. This 
15% increase since 1998 and the 20% increase in the value of share 
trading represents the highest growth rate in the region (Australian 
Stock Exchange 2002, Axiss Australia 2002b, p. 19). 

The Australian securitised debt and corporate bonds market is 
expanding rapidly, bolstered by efficient clearing and settlement 
arrangements as well as a diversity of products being offered in the 
Asia-Pacific. Trends in this market compare well with the trends seen 
in the world’s major debt markets. As of 2002, the total volume of 
debt on issue in the Australian bond market was A$ 235 billion – an 
increase of 40% from 1998 (Axiss Australia 2002e, p. 22). Turnover in 
the physical and derivatives market grew at an average annual rate of 
13% between 1998 and 2002 (Axiss Australia 2002a, p. 22).  

The growth of Australia as a financial center has seen a wide ar-
ray of derivative products made available for trading, including fu-
tures, options and warrants. The Sydney Futures Exchange (SFE) is 
the biggest financial futures market in the Asia Pacific region accord-
ing to Axis Australia. 

Thus all the financial markets in Australia can be seen to be 
growing at a pace that finds no comparison in the region. Once again 
we must recognize the fact that the Japanese market is indeed a large 
market, but in terms of growth potential and current attractiveness 
Australia is clearly in the lead.  

When considering Hong Kong as a financial center we cannot 
but note its strong comparative advantage in catering to China’s 
international financial needs (Montes 1999). In the Asian region, Hong 
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Kong has held the lead in personal finance (management of assets of 
individuals). It was expected that as China’s economy grew and in-
come rose, savers there would be looking for more sophisticated 
investment instruments, and that Hong Kong should be able to service 
this demand (Montes 1999). However, things have not turned out 
quite like this given the rise of Shanghai as a regional financial center. 
Hong Kong’s northern rival is rapidly making itself a better place to 
do business according to a survey of 204 chief executive officers and 
senior managers in 2003. Shanghai is gaining ground over Hong Kong 
in terms of economic structure − the factor, which makes it a good 
place to do business. This means that it is highly likely that instead of 
contributing towards Hong Kong’s status and sustainability as a finan-
cial center, Shanghai is now a direct competitor. Furthermore, now 
that China has joined the World Trade Organisation (WTO), Shang-
hai is the obvious focus for companies hoping to benefit from the 
opening of China’s markets. Thus, Hong Kong’s once-unique role as 
an intermediary in China trade faces the prospect of being eroded by 
Shanghai. Hong Kong is also troubled by a struggling domestic econ-
omy with high redundancies, and is politically less stable than Austra-
lia and Singapore. 

Japan has been and is still seen by many scholars as the main fi-
nancial center in the Asia-Pacific region. However some macroeco-
nomic trends such as negative and sluggish economic growth com-
bined with a high level of unemployment (compared with historically 
low unemployment) in Japan since the early 1990s have not augured 
well for Tokyo as predominant financial center.  

These developments are serious, as a shrinking capital pool in 
Japan would mean that the present scale of overseas operations of the 
country’s financial institution could no longer be supported, and its 
markets would become somewhat less attractive to borrowers. Japan 
has undoubtedly lost its position as leading financial center in the 
region, mainly on account of the heavy regulation of its financial 
markets, persisting even after it attained its international standing. 
Japan’s domestic financial system has been characterized by excessive 
restrictions on financial transactions, brokers’ fees and commissions 
set by regulation making for relatively high transaction costs. Restric-
tions on interest rates have created rigidities in the kinds of projects 
that could be financed by the banking system. Taxes and transaction 
costs on foreign exchange transactions, discouraging foreigners from 
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holding Japanese bonds, together with restrictions on which banks 
were enabled to engage in exchange transactions also raised the cost of 
transformation into and out of yen-denominated financial assets (Mon- 
tes 1999).  

A series of financial crises have undermined Japan’s banking sys-
tem, and a number of important banks such as Yamaichi Securities 
(fourth largest securities firm in Japan), Sanyo Securities (middle level 
securities firm) and Hokkaido Takushoku (a large commercial bank) 
(Ito 1997) have gone bankrupt. The main problem lies in the mount-
ing bad debts resulting from the depressed economy. Thus, even if 
Japan has the largest financial market in the region, its institutional 
and structural rigidities along with weak economic fundamentals of 
late may render its size largely immaterial, and it will no longer be 
able to sustain any advantage it has at present (in the form of its stock 
market capitalization and massive domestic savings). However, if the 
economy recovers (as is happening now) and it is able to overcome its 
structural and institutional woes, the financial institutions may again 
begin to show the same unruffled confidence in Japan as in the past.  

Singapore has recorded impressive growth in the financial ser-
vices industry over the years. For example, according the Monetary 
Authority of Singapore (2002), assets under management grew by 11% 
in 2001-02. Singapore has also been driving much of the merger and 
acquisition (M&A) business in the region. Its financial center is domi-
nated by a large offshore banking sector known as the Asian dollar 
market (ADM), with neither exchange control nor restrictions on 
foreign direct investment flows (Ho 1991, Lessard 1993 and Montes 
1999). The government has outlined future directions in its strategy 
with regard to the industry as part of the on-going work of the Singa-
pore government’s financial sector review group (Monetary Authority 
of Singapore 2002). The recent changes include easing restrictions on 
how publicly accumulated funds, especially pension funds, can be 
invested (Montes 1999, Monetary Authority of Singapore 2002). With 
the reforms, private individuals and companies will have greater abil-
ity to decide how their savings can be invested and the type of risks to 
take. It is expected that this will serve as a spur to the expansion of the 
range of financial products that will also be of interest to investors 
from outside Singapore (Montes 1999). With government support and 
tax incentives, Singapore has been able to stand as a major attraction 
for the establishment of a wide range of financial markets and services. 
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These include commodity trading, futures contracts on goods and 
financial indices, and derivatives (Montes 1999). Singapore also has the 
largest bond market, foreign exchange market and derivatives market 
in the region (ex Japan) (Axiss Australia 2002d), as well as enjoying 
better infrastructure, efficiency and critical mass in the area of equity, 
foreign exchange and fund management dealing than Hong Kong. 
Moreover, Singapore surpasses Hong Kong and Japan in political and 
economic stability, and indeed in its rate of growth within the finan-
cial services industry. Singapore can also boast the most open competi-
tive economy in the region – the hallmark of a strong financial center 
(World Competitiveness Yearbook 2003). 

As the above discussion shows, the four financial centers appear 
to have comparative advantage in different areas of the financial ser-
vices industry. 

3. The existing empirical evidence 

The existing literature shows a number of factors that give rise to the 
establishment of financial centers. The following sections categorize 
them as applicable to this study. 

3.1. Level of economic activity 

As the literature demonstrates, economic activity has been considered 
paramount in generating confidence within the business community 
and financial center. Economic instability might threaten the smooth 
and efficient flow of international capital within a financial center. 
Dufey and Giddy (1978) stress that the requirement of strong eco-
nomic fundamentals is essential for financial centers. When little 
economic activity takes place within a center, the institutions and 
businesses located there solely for taxation purposes will soon move 
on to other centers that have more economic activity going on (Kin-
dleberger 1974, IMF 2000). The simple reason is that a center which is 
complemented with a strong economic base will have the advantage of 
economies of agglomeration (Davis 1990), with more efficient eco-
nomic resources at its disposal, thus making it more efficient and 
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conducive also as a financial center in the long run. Choi, Tschoegl 
and Yu (1986) rightly argue that when there is little or no substantive 
economic activity taking place in the financial center, the only attrac-
tion of these centers is their tax haven status. Choi, Tschoegl and Yu 
(1986, 1996) stress that without a solid, well-founded economic base, 
the growth and sustainability of these “legal fiction” centers would be 
in doubt. On similar lines, the close link between finance, entrepre-
neurial activity and economic growth has also been well documented 
(see Patrick 1966 and Levine 2004).1 

According to Montes (1999) for these centers to be able to rein-
vent themselves through market and product innovation, economic 
stability is imperative. Montes (1999) stresses that market and product 
innovation is derived from a high level of economic activity within 
the center. A center, which is economically active and strong, will be 
well placed to introduce new financial products and services as well as 
conduct research on financial instruments.  

3.2. Level of taxation 

McGahey et al. (1990) show that financial services firms do in fact 
gauge the relative tax burdens of different localities once a decision to 
relocate or expand operations has been made. Their study, like those 
by Dufey and Giddy (1978) and Scholey (1987), showed that in addi-
tion to evaluating effective corporate income tax burdens, firms are 
also concerned with personal income taxes, property taxes, withhold-
ing taxes, etc. Goldberg (1991) stresses that the tax environment is vital 
to the cost structure of firms. Goldberg’s survey of financial institu-
tions revealed that tax incentives and favorable tax treatment within 
the financial center are seen as critical factors in deciding on location. 
Montes (1999) argues that financial services firms will seek to locate at 
centers with the lowest cost and highest productivity, and stresses the 
point that the lowest cost depends significantly on tax rates and incen-
tives.  

–––––––––– 
1 We are thankful to an anonymous referee for this point. 
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3.3. Financial variables 

Reed (1983) uses a data set of sixteen variables and concludes that the 
organizational structure of a financial center is determined primarily 
by the amount of international currency clearings, international con- 
tent of financial liabilities and the international content of financial 
assets, among other things. Reed (1983) states that the characteristics of 
these factors in particular suggest that a financial center’s financial 
infrastructure (mainly the large commercial banks) are developed and 
largely dependent on the extent of intermediation and management of 
the world’s foreign financial assets and liabilities. Also Reed (1980) 
stresses that the center must have an international focus and attitude in 
order to be considered a full-fledged financial center. 

Davis (1990) argues that the higher the degree of asset turnover, 
the greater will be the efficiency and liquidity of a financial center, and 
indeed its capacity to grow in size. Issuers and investors in capital 
markets are placing a growing premium on liquidity. According to 
Walter (1998, p. 38), there were approximately US$ 27.4 trillion worth 
of assets under management globally towards the end of the 1990s. 
This contributed significantly towards the functional activities within 
the financial centers (Walter 1998, Hodjera 1999). Thus, these demand 
requirements of both issuers and investors are dependent on the effi-
ciency and extent of financial intermediation that takes place within a 
financial center.  

Poon (2003) used a number of financial variables such as stock 
market capitalization, number of shares traded, value of shares traded 
and dividend yield. Using cluster analysis for 43 capital cities, Poon 
(2003) investigated the spatial organization of world financial and 
capital centers and found they have hierarchical tendencies. Poon, 
Eldredge and Yeung (2004) found spatial organization of international 
finance centers evolves into regional centers growing relative to global 
centers.  

3.4. Regulatory regime 

The regulatory climate within which the financial center operates 
often commands a premium. Dufey and Giddy (1978) argue that 
controls must be sufficiently moderate to allow the unconstrained 
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transfer of capital among non-residents and to limit the cost of these 
transactions by minimizing taxation and reserve requirements. Regula-
tions need to be administered with adequate flexibility to adjust 
quickly to changing conditions (Dufey and Giddy 1978, Reed 1983).  

McGahey et al. (1990, p. 22) stress that favorable regulation and 
taxation policies are crucial “dimensions of competition” that both de- 
veloping and developed financial centers can implement in order to 
enhance their attractiveness. As tempting as it may be to conclude that 
localities with the least number of regulations are the most attractive 
for financial services firms, it is also evident that total deregulation is 
not desirable (McGahey et al. 1990, Lee 2001). The speed with which 
authorities approve new products also has become an important aspect 
of the regulatory climate. Competition among financial services firms 
has led to a dramatic increase in the volume of new products they are 
making available (Schenk 2002). Thus, it is clear that financial services 
firms will be attracted to those locations in which the regulatory appa-
ratus is most responsive to industry changes and innovation (Dufey 
and Giddy 1978, McGahey et al. 1990, Goldberg 1991, Lee 2001). 

3.5. Socio-economic features 

Socio-economic factors such as living conditions and the availability of 
talent are crucial factors as well (Lee 2001). A location which has poor 
living conditions and a small talent pool would for obvious reasons be 
an unattractive destination for firms. When a location is unattractive 
not only do fewer firms and institutions choose to locate there, but 
also existing firms and institutions tend to emigrate elsewhere.  

Given the increasing challenges facing financial services firms to 
secure a well-trained and sophisticated workforce as well as the grow-
ing complexity and multi-faceted nature of finance, localities whose 
labor supply is skilled, educated and stable will be at a great advantage 
as locations for financial services firms (McGahey et al. 1990, Lee 
2001). The quality of basic education in a country along with voca-
tional programs and training and development programs greatly 
contribute to competitiveness in human resources in the financial 
center of that country. The implementation of financial deals requires 
a combination of top talent not only in finance and business, but also 
in law, accounting, project management and information technology 
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(Goldberg 1991, Kaufman 2001, Lee 2001). According to Lee (2001) 
few centers have the full spread of necessary skills, and fewer still 
reach the critical mass with them. Lee (2001) argues that despite the 
wonders of telecommunications and the internet, there as yet is no 
substitute for face to face interaction between two parties making a 
complex deal. The responsiveness of the educational system to the 
needs of the financial services industry in most instances weighs un-
waveringly decisively when firms make location decisions for their 
operations (McGahey et al. 1990). 

The ensuing section incorporates the above factors in the formu-
lated empirical models. 

4. Model formulation and data 

Based on the literature reviewed in the previous section, empirical 
models are formulated so as to examine the relationship between the 
identified factors and the status and sustainability of Australia, Hong 
Kong, Singapore and Japan as financial centers. The first two modeling 
approaches incorporate the basic model given below. 

FBt  = α + β1 GDPt + β2 TAXt + β3 EXAt + β4 EXLt + 
+ β5 FALRt + εt, 

(1)

where FBt = the number of foreign banks, GDPt = gross domestic 
product in real terms, TAXt = the tax rates of corporations, EXAt = 
value external assets of banks in real terms, EXLt = value of external 
liabilities of banks in real terms, α = constant term and εt  = random 
error term. 

The expected signs for the model parameters are: 

β1 > 0; β2 < 0; β3 > 0; β4 < or >0, β5 >0. 

In the above model, four proxy measures (dependent variables) 
of financial centers will be used: the number of foreign banks in the 
center (FB), stock market capitalization (SMC), foreign exchange market 
average daily turnover (FMT) and securities market turnover (SMT). 
These variables have been included in previous studies (Goldberg 
1991, Walter 1998, Hodjera 1999) while the more recent are those of 
Poon (2003) and Poon, Eldredge and Yeung (2004).  
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It is evident from the literature reviewed in section 2.1 that do-
mestic economic activity (GDP) should have a positive impact on 
financial centers, since (among other things) a center complemented 
with a strong economic base will have the advantage of economies of 
agglomeration (Davis 1990), with more efficient economic resources at 
its disposal. Hence, the hypothesized sign of β1 is positive in equation 1.  

As shown in section 2.2, a high tax regime is expected to have a 
negative impact on the financial center since taxation is a strain on the 
financial institution’s cost structure (Goldberg 1991). Special tax 
treatment for corporations is a strong pull factor in a financial center. 
Hence, the expected sign of β2  is negative in equation 1.  

Earlier on, section 2.3 emphasized the importance of financial 
variables as significant determinants of financial centers. In equation 1, 
the impact of external position of all banks on the financial center is 
measured by the coefficient values β3 and β4 of external assets and of 
external liabilities respectively. Similarly, the coefficient of the ratio of 
foreign assets to foreign liability β5 is a measure of foreign assets and 
liabilities alone, excluding the domestic component. Companies rais-
ing funds seek markets that are liquid and have a ready access to capi-
tal. Thus, an increase turnover of assets would mean increased revenue 
for the banks and more business opportunities within the financial 
center (Fock and Wong 2001). The impact of bank assets (reflected in 
β3 and β5) also reflects the importance of the financial center as an 
international clearing market for inter-bank transactions and a major 
source of funds in the region for business investments as well as gov-
ernment borrowing (Walter 1998). It also means that there is greater 
opportunity for revenue generating activities such as asset manage-
ment and securitisation (Davis 1990, Walter 1998). Hence the expected 
signs for β3 and β5 are positive. However, without a surplus of funds in 
the center (i.e. liabilities), there can be no sufficient supply for those 
requiring funds. Thus, adequate bank liabilities are required for the 
intermediation process to be efficient (Scholey 1987, Hodjera 1999). 
Similarly, a rate of increase in bank liabilities exceeding that of bank 
assets reflects a lesser propensity for revenue generating activities such 
as asset management and securitisation, as well as the inefficiency of 
the intermediation process in the financial center (Walter 1998, Hod-
jera 1999, Fock and Wong 2001). Therefore, the expected signs for β4 
can be either positive or negative.  
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The basic model (Equation 1) can be transformed into an unre-
stricted error correction model (UECM). The UECM provides more 
robust results for small sample size (Banerjee et al. 1986), as is the case 
in this study. Furthermore, the UECM may indicate the presence of 
cointegration2 between variables.  

Under our first approach, the methodology adopted is analogous 
to that of Mehra (1991) and Arize (1994), who employed an UECM in 
modeling money demand in the US. According to Phillips and Lore-
tan (1991), a number of error correction formulations can be adopted 
in model specification. Banerjee et al. (1986) observe that the UECM 
approach allows for testing of cointegration of the variables in the 
model. This approach based on an autoregressive distributed lag 
(ARDL) model has the advantage of avoiding the classification of 
variables into I(1) or I(0) and, unlike standard cointegration tests, there 
is no need for unit root pre-testing. Moreover, Hendry and Ericsson 
(1991) argue that valid error correction models are obtainable even 
when cointegration tests do not reject the null hypothesis of no coin-
tegration. In addition, the Granger representation theorem (Granger 
1983) states that, if statistically significant error correction adjustment 
exists in a model, it implies cointegration of variables in that model. 
Moreover, according to Hall (1986), Phillips and Loretan (1991), 
Boswijk and Franses (1992) and Kremers, Ericson and Dolado (1992), 
the coefficient values of the lagged level dependent variable of an ECM 
can provide a robust check on the presence of a long-run cointegrating 
relationship. 

The UECM specification based on equation 1 takes the follow-
ing form: 
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–––––––––– 
2 Cointegration describes the long-run equilibrium relationship between vari-

ables. The UECM can be used implicitly in cointegration analysis (Granger 1983). 
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where i = 0, 1, 2, 3 … are the number of lags while ξ and εt are the 
constant and random error terms respectively. The first difference 
operator is denoted by ∆ while ln represents the natural log of respec-
tive variables in equation 1. We can write similar equations with SMC, 
FMT and SMT as dependent variables. 

The above UECM (equation 2) is based on the main empirical 
model (equation 1). It captures both the short-run dynamics and long-
run relationships. The differenced explanatory variables account for 
short-run behaviour, while the long-run parameters are given by the 
lagged independent variables. The number of lag lengths (k) taken by 
the variables in the process of estimating the UECM (equation 2) will 
be limited by the sample size.  

The ordinary least squares (OLS) method can be used to estimate 
the UECM model. The usual ‘general-to-specific’ procedure for nar-
rowing down independent variables can be used once modeling com-
mences. This process, advocated by Davidson et al. (1978) and Hendry 
(1979), involves systematic modification of independent variables in 
the ‘general’ (broad) model until they develop into significance, even-
tually arriving at the ‘specific’ parsimonious model. Based on the 
coefficients of the lagged level variables, the long-run elasticities of the 
variables can be derived. Banerjee, Dolado and Mestre (1998) provide 
critical values for identifying the existence of cointegration (long-run 
relationship) in the estimated equation by examining the t-statistics of 
the error-correction term (yklnFBt−k) in equation 2. If the t-statistics (in 
absolute terms) of the error correction term in the estimated equation 
exceeds the critical values specified by the Banerjee, Dolado and Me- 
stre (1998) series, there is adequate evidence to reject the null hypothe-
sis of no cointegration.  

An additional model can be used to further substantiate the re-
sults of our basic model. We pool time-series (annual observations) and 
cross-sectional (four countries) observations in using this additional 
model, as shown in equation 3 below. The pooled regression model 
(panel data analysis – Gujarati 2003) can indicate the combined effects 
of the interaction and influence of variables for the four countries 
under study as a whole, as opposed to country-specific analysis.  

The model used in the panel regression takes the following form: 

FBit = α + β1 GDPit + β2 TAXit + β3 EXAit + β4 EXLit + 
+ β5 FALRit + εit 

(3)
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The variables are as defined for equation 1 given earlier. It is 
similar to that of equation 1, although, in this case, i stands for the i-th 
country and t for the t-th time period. In this study we have a balanced 
panel i=4 (four countries) and t=26 (1977-2002) for each of the four 
countries, thus giving us a total of 104 observations. Baltagi (1995) 
supports the use of panel regression model, as it provides an aggregate 
comparison of results as opposed to the analysis of the individual 
regression such as the one based on equation 1. Since we are using 
pooled data (a good sample of 104 observations), it was decided not to 
use error correction modeling. 

The third model is employed to capture the effects of socio-
economic variables, level of regulation and taxes on each of the four 
financial centers separately as described earlier in section 2. The de-
pendent variable in this model is denoted by FV in equation 4 given 
below. The pooled dependent variable (FV) includes the stock market 
capitalization, derivatives market turnover, securities market turnover 
and mutual funds under management for each country. The independ-
ent variables take the form of ranks assigned for each country.  

FVt = α + β1 EDUt + β2 GOVTt + β3 QLTYt + β4 REGt + 
+ β5 TAXt + εt 

(4)

where FVt = financial variables as a percentage of GDP, EDUt = 
education system in the form of ranks, GOVTt = government eco-
nomic policies in the form of ranks, QLTYt = quality of life in the 
form of ranks, REGt  = regulatory environment in the form of ranks, 
TAXt = tax treatment of foreign corporations in the form of ranks, α  
= constant term and εt  = random error term. 

The expected signs are β1 > 0; β2 > 0; β3 > 0; β4 < 0; β5 < 0. 
Section 2 discussed the rationale for the hypothesized signs. 
Annual data for the period 1977-2002 were collected from Axis 

Australia (2002, various issues) and Bank for International Settlements 
(2002) for use in the UECM (equation 2) and pooled regression model 
(equation 3).  Data (ranks) for the explanatory variables excepting 
TAX variable in equation 4 were obtained mainly from Institute of 
Management Development (Switzerland) (IMD 2003a, 2003b). In 
addition, we used data from The World Competitiveness Yearbook 
(2003) and the Economic Intelligence Unit (2002b) Worldwide Busi-
ness Cost Rankings. As for TAX, we assigned ranks based on the tax 
legislations, which are available from the individual tax authorities of 
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the four countries. On the above basis, the sample used in estimating 
equation 4 consists of monthly data for the 1995-2002 period. 

5. Analysis of the results 

Annual data from 1977 to 2002 were employed in the estimation of 
the two models (equations 2 and 3). Tables 1 through to 3 show the 
results of four equations for the four financial centers using the 
UECM (equation 2). Table 1 provides results of all four models for 
Australia using four dependent variables: the number of foreign banks in 
the center (FB), stock market capitalization (SMC), foreign exchange mar-
ket average daily turnover (FMT) and securities market turnover (SMT). 
Table 2 shows the results of model 4 for Hong Kong and models 2-4 
for Singapore since the other estimated models were not meaningful. 
This is the case with Japan also, as shown in Table 3; only the results 
for models 1-3 are given.  

The diagnostics reported in Tables 1 through to 3 indicate that 
the estimated UECM equation for all four financial centers are well 
fitted and conform to the conditions of normality of residuals, model 
stability, homoscedasticity, absence of serial correlation, and stationar-
ity of residuals. Consequently, the estimated equations are capable of 
affording reliable inferences in relation to the determinants of a finan-
cial center in Australia, Hong Kong, Singapore and Japan. Based on 
the test results for cointegration shown in all three tables, the variables 
included in the estimated model show long-run equilibrium relation-
ships.  

When investigating the interaction between variables the long-
run elasticity coefficients are of particular interest, that is, the impact 
of GDP, TAX, EXA (banks’ external assets), EXL (banks’ external 
liabilities), FALR (ratio of banks’ foreign assets to foreign liabilities) 
influence FB (number of foreign banks), SMC (stock market capitali-
zation), FMT (foreign exchange market average daily turnover) and 
SMT (securities market turnover), which are proxy measures used in 
this study for a financial center. 

Examination of the elasticity coefficients as shown in table 4 for 
the four financial centers reveals that GDP has a substantial positive 
influence on all four proxy variables, and especially on SMC (Model 
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2). This reflects the overwhelming importance of the level of eco-
nomic activity on the status of the four countries as financial centers.  

Table 4 shows a negative impact of TAX only for Model 3 for 
Australia, but the elasticity coefficient (–0.467) is statistically insignifi-
cant. Although the insignificance of TAX may seem intuitively unap-
pealing, it provides an explanation as to why there still has been an 
influx of foreign banks into Australia and a highly stable stock market 
as well as significant growth in the foreign exchange market and re-
spectable growth in the securities market. A plausible explanation for 
this may be that Australia’s offshore investments have been in coun-
tries with tax rates equal to or higher than Australia’s (Richardson 
2002). Australia’s top three trading partners (US 43%, United King-
dom 14%, Japan 7% of Australian foreign trade) all have far higher tax 
rates than Australia (ibid.). It would thus appear that Australia’s high 
tax rates have not deterred investments into Australia by these coun-
tries, which are major financial centers themselves. 

But for Singapore two of the three models generated statistically 
significant high elasticity coefficients. Thus for Singapore taxation 
seems to be the most important determinants of its financial center 
status. The rest of the results shown in Table 4 are for financial vari-
ables. The substantial (statistically significant) impact of EXA (banks’ 
external assets) on the four financial center proxies is clearly evident 
for all the four. All the elasticity coefficients of EXL (banks’ external 
liabilities) have a negative impact on only three financial centers: 
Australia, Singapore and Japan. But it is notable that not all the EXL 
coefficients are statistically significant, and they have slightly lower 
values (in absolute terms) than the EXA coefficients for the three 
countries.  

Finally, FALR (ratio of banks’ foreign assets to foreign liabili-
ties) has a substantial positive influence on all four proxy variables for 
the four financial centers, but some of its coefficients are not statisti-
cally significant. Notably, the substantially high elasticity coefficients 
for these three financial variables (for Australia compared to those of 
the other three countries) demonstrate the importance of the bank 
asset base for Australia. According to Battelino (2002), Australia has 
become a much more important exporter of capital since the removal 
of exchange controls and other financial deregulation in the 1980s, and 
this has significantly increased its status as a financial center. 
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TABLE 1 

ESTIMATES OF THE UNRESTRICTED ERROR CORRECTION MODEL: AUSTRALIA 

Estimated model 1 2 3 4 
Sample period 1977-2002 1977-2002 1977-2002 1977-2002 

Dependent variable ∆FBt ∆SMCt ∆FMTt ∆SMTt 

CONSTANT –7.43 (3.48)*** 5.228 (1.91)* 3.155 (1.53) 2.34 (5.32)*** 
∆FBt–1 1.130 (2.45)* – – – 
∆SMCt–1 – –1.119 (2.65)** – – 
∆FMTt–1 – – –0.943 (1.19) – 
∆SMTt–1 – – – 0.219 (1.53) 
∆TAXt–1 – – –0.211 (0.521) – 
∆GDPt–1 1.602 (5.88)*** 2.195 (2.53)** –0.468 (1.66) –0.404 (1.39) 
∆EXAt–1 0.404 (1.82)* 1.072 (2.74)** 0.673 (2.18)** –0.112 (1.37) 
∆EXLt–1 – 2.091 (2.43)* – – 
∆FALRt–1 –0.667 (2.88)*** –1.71 (2.54)* –0.384 (1.33) –1.05 (3.13)*** 
FBt–1 –1.656 (4.23)***ф –  – 
SMCt–1 – –1.92 (4.86)*** ф  – 
FMTt–1 – – –1.93 (4.35)*** ф – 
SMTt–1 – – – –1.69 (5.82)*** ф 
TAXt–1 – – –0.773 (0.902) – 
GDPt–1 1.521 (3.81)*** 2.084 (2.72)*** 1.704 (2.71)** 1.678 (2.13)** 
EXAt–1 1.255 (1.91)* 2.991 (4.36)*** 1.614 (2.14)** 1.28 (5.19)*** 
EXLt–1 – –1.319 (3.95)*** – – 
FALRt–1 1.241 (1.89)* 2.201 (3.55)*** 1.377 (1.72)* 1.531 (2.43)** 
Diagnostics     
Adjusted R² 0.760 0.805 0.765 0.842 
F-Statistics 5.966 7.783 7.081 8.82 
Normality  
(Jarque-Bera) 

 
0.648 

 
1.293 

 
0.236 

 
0.779 

First order serial 
correlation  
(Godfrey) 

 
 

1.896 

 
 

2.480 

 
 

1.216 

 
 

1.020 
Heteroscedasticity 
(White) 

 
0.954 

 
1.185 

 
1.081 

 
0.642 

Autoregressive  
conditional hetero-
scedasticity (Engle) 

 
 

0.548 

 
 

1.518 

 
 

0.889 

 
 

0.189 
RESET (Ramsey) 0.855 1.497 1.530 0.021 
Predictive failure 
(Chow) 

 
1.420 

 
0.887 

 
0.921 

 
1.085 

Unit root (Aug-
mented Dickey-
Fuller) 

 
 

–4.003 

 
 

–4.084 

 
 

–3.606 

 
 

–4.185 

*** Significant t-statistics at 10% level. 
*** Significant t-statistics at 5% level. 
*** Significant t-statistics at 1 % level. 
ф Passes the cointegration test. For 26 observations, the critical values for cointegration tests for five level 

variables incorporated in the error correction terms in equations 1, 2, 3 and 4 are –5.53, -4.46 and –3.82 at 
the 1%, 5% and 10% level of statistical significance respectively (Banerjee et al. 1998).  All the diagnostic 
tests shown above, except the Normality (Jarque-Bera) (NJB) test, use the F-Distribution. The NJB test 
uses the χ² (2) distribution. 
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TABLE 2 

ESTIMATES OF THE UNRESTRICTED ERROR CORRECTION MODEL:  
HONG KONG AND SINGAPORE 

Estimated model 
/Country 

4 
Hong Kong 

2 
Singapore 

3 
Singapore 

4 
Singapore 

Sample period 1977-2002 1977-2002 1977-2002 1977-2002 
Dependent variable ∆SMTt ∆SMCt ∆FMTt ∆SMTt 

CONSTANT –3.305 (3.314)*** 4.667 (2.212)** 12.136 (2.032)** 1.306 (1.926)* 
∆FBt−1 - - - - 
∆SMCt−1 - 1.720 (3.77)*** - - 
∆FMTt–1 - - 1.035 (2.123)** - 
∆SMTt–1 1.688 (2.753)** - - –2.357 (2.107)** 
∆TAXt–1 - –1.203 (3.428)*** –0.949 (3.806)*** –0.510 (1.72)* 
∆GDPt–1 –0.8273 (1.193) 0.816 (1.874)* 0.492 (4.75)*** –0.774 (1.213) 
∆EXAt–1 –0.471 (1.713)* - –0.486 (2.768)** 1.272 (1.702) 
∆EXLt–1 - - - - 
∆FALRt–1 –1.191 (2.12)** –1.54 (1.02) 0.489 (2.82)*** –0.674 (1.84)* 
FBt–1 - - - - 
SMCt–1 - –2.74 (5.111)*** ф - - 
FMTt–1 - - –2.07 (4.47)*** ф - 
SMTt–1 –1.84 (4.32)*** ф - - –1.45 (4.89)*** ф 
TAXt–1 - –2.895 (2.24)** –1.926 (1.755)* –0.410 (0.71) 
GDPt–1 1.615 (3.336)*** 2.16 (1.377) 1.560 (2.476)** 1.401 (1.72)* 
EXAt–1 0.621 (2.936)*** - 1.444 (1.776)* 0.924 (2.159)** 
EXLt–1 - –1.01 (1.03) - –1.0 (0.103) 
FALRt–1 1.31 (1.304) 1.65 (1.48) 1.240 (1.571) 1.397 (2.107)** 
Diagnostics     
Adjusted R² 0.697 0.699 0.769 0.650 
F-Statistics 6.711 7.350 6.490 6.983 
Normality  
(Jarque-Bera) 

 
1.980 

 
2.870 

 
0.159 

 
0.581 

First Order Serial 
Correlation  
(Godfrey) 

 
 

1.590 

 
 

1.680 

 
 

0.394 

 
 

2.401 
Heteroscedasticity 
(White) 

 
0.323 

 
0.512 

 
1.752 

 
1.884 

Autoregressive 
conditional hetero-
scedasticity (Engle) 

 
 

0.119 

 
 

0.429 

 
 

0.730 

 
 

0.965 
RESET (Ramsey) 0.984 1.911 0.640 0.427 
Predictive failure 
(Chow) 

 
1.094 

 
1.034 

 
0.996 

 
0.742 

Unit root (Aug-
mented Dickey-
Fuller) 

 
 

–3.667 

 
 

–4.762 

 
 

–4.017 

 
 

–4.886 

*** Significant t-statistics at 10% level. 
*** Significant t-statistics at 5% level. 
*** Significant t-statistics at 1% level. 
ф Passes the cointegration test. For 26 observations, the critical values for cointegration tests for five level 

variables incorporated in the error correction terms in equations 1, 2, 3 and 4 are –5.53, -4.46 and –3.82 at 
the 1%, 5% and 10% level of statistical significance respectively (Banerjee et al. 1998).  All the diagnostic 
tests shown above, except the Normality (Jarque-Bera) (NJB) test, use the F-Distribution. The NJB test 
uses the χ² (2) distribution. 
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TABLE 3 

ESTIMATES OF THE UNRESTRICTED ERROR CORRECTION MODEL: JAPAN 

Estimated model 1 2 3 

Sample period 1977-2002 1977-2002 1977-2002 

Dependent variable ∆FBt ∆SMCt ∆FMTt 

CONSTANT 1.515 (1.204) 1.316 (1.243) 2.523 (1.473) 
∆FBt−1 1.444 (2.237)* - - 
∆SMCt−1 - 1.100 (1.532) - 
∆FMTt−1 - - 1.105 (1.558) 
∆SMTt−1 - - - 
∆TAXt−1 - - - 
∆GDPt−1 –3.872 (2.009)** –0.121 (1.635)  
∆EXAt−1 –0.158 (2.86)*** –0.176 (1.006) –0.193 (1.737)* 
∆EXLt−1 0.079 (3.352)*** - 1.996 (2.128)** 
∆FALRt−1 –2.21 (1.09) –1.176 (2.154)** 1.645 (1.06) 
FBt−1 –2.574 (4.798)*** ф - - 
SMCt−1 - –2.360 (4.310)*** ф - 
FMTt−1 - - –2.28 (5.618)*** ф 
SMTt−1 - - - 
TAXt−1 - - - 
GDPt−1 2.47 (3.198)*** 2.432 (2.86)*** - 
EXAt−1 1.912 (1.97)* 2.197 (2.89)*** 1.872 (1.912)* 
EXLt−1  –0.487 (2.488)** –1.091 (1.12) 
FALRt−1 2.185 (3.62)*** 1.622 (1.74)* 0.61 (0.812) 
Diagnostics    
Adjusted R² 0.753 0.671 0.7055 
F-Statistics 5.470 7.760 6.4900 
Normality (Jarque-
Bera) 

 
0.169 

 
0.230 

 
0.4280 

First order serial 
correlation (Godfrey)

 
0.537 

 
1.162 

 
0.7870 

Heteroscedasticity 
(White) 

 
0.784 

 
0.543 

 
1.4910 

Autoregressive condi-
tional heteroscedastic-
ity (Engle) 

 
 

0.362 

 
 

0.166 

 
 

0.3530 
RESET (Ramsey) 0.055 0.099 0.1760 
Predictive failure 
(Chow) 

 
1.091 

 
1.219 

 
1.6610 

Unit root (Aug-
mented Dickey-
Fuller) 

 
 

–4.024 

 
 

–4.172 

 
 

–4.976 

*** Significant t-statistics at 10% level. 
*** Significant t-statistics at 5% level. 
*** Significant t-statistics at 1% level. 
ф Passes the cointegration test. For 26 observations, the critical values for cointegration tests for five level 

variables incorporated in the error correction terms in equations 1, 2, 3 and 4 are –5.53, -4.46 and –3.82 at 
the 1%, 5% and 10% level of statistical significance respectively (Banerjee et al. 1998).  All the diagnostic 
tests shown above, except the Normality (Jarque-Bera) (NJB) test, use the F-Distribution. The NJB test 
uses the χ² (2) distribution. 
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TABLE 4 

LONG-RUN ELASTICITY COEFFICIENTSa 

Variables Australia
Table 1 

Hong Kong
Table 2 

Singapore
Table 2 

Japan 
Table 3 Model Expected 

signs 

GDPt –0.918 - - 0.969 (1) β2> 0 

 –1.085 - –0.788 1.031 (2) β2 > 0 

 –0.883 - –0.754b - (3) β2 > 0 

 –0.993 0.877 –0.966 - (4) β2 > 0 

TAXt - - - - (1) β1 < 0 

 - - –1.056 - (2) β1 < 0 

 –0.467b - –0.930 - (3) β1 < 0 

 - - –0.282b - (4) β1 < 0 

EXAt –0.758 - - 0.743 (1) β3 > 0 

 –1.560 - - 0.931 (2) β3 > 0 

 –0.836 - –0.695 0.821 (3) β3 > 0 

 –0.767 0.337 –1.320 - (4) β3 > 0 

EXLt - - - - (1) β4 < or >0 

 –0.686 - –0.368b –0.206 (2) β4 < or >0 

 - - - –0.478b (3) β4 < or >0 

 - - –0.680b - (4) β4 < or >0 

FALRt –0.749 - - 0.848 (1) β5 >0 

 –1.146 - –0.602b 0.687 (2) β5 >0 

 –1.402 - –0.600b 0.710b (3) β5 >0 

 –0.916 0.712** –0.963 - (4) β5 >0 
a Long-run elasticity coefficients are calculated by dividing the coefficient of the variable (at the level lagged) 

by the coefficient of the error correction term (at the level lagged) and reversing the sign.   
b Not significant statistically.  

We now move on to analyse the results of the pooled time-series 
(panel) regression based on equation 3. This model allows for the identi-
fication of vital variables that have a significant effect on all four finan-
cial centers as a whole. Thus, although certain variables in the individual 
country regression analysis may show an insignificant value, the same 
variables may show a significant value in the panel model.  

The estimates in Table 5 were generated using the seemingly un-
related regression (SUR) method (Zellner 1962). The diagnostics re-
ported there for all the four models are satisfactory. It is quite clear 
from Table 5 that the majority of the five explanatory variables have a 
statistically significant influence on Australia, Hong Kong, Singapore 
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TABLE 5 

POOLED TIME-SERIES (PANEL) REGRESSION FOR  
AUSTRALIA, HONG KONG, SINGAPORE AND JAPAN 

Model 1 2 3 4 

Sample period 1977-2002 1977-2002 1977-2002 1977-2002 

Dependent variable FB SMC FMT SMT 

GDP 1.205 (8.289)*** 1.378 (9.944)*** 1.323 (8.150)*** 1.804 (5.704)*** 

TAX −1.389 (1.773)* −1.253 (1.146) −0.755 (0.984) −0.994 (1.035) 

EXA 1.174 (6.114)*** 0.139 (2.917)* 0.105 (2.509)** 0.945 (5.263)*** 

EXL −0.987 (0.991) −0.141 (1.036) −0.160 (0.967) −0.867 (0.983) 

FALR 1.131 (4.382)*** 1.302 (3.276)*** 0.123 (3.541)*** 0.312 (2.784)** 

DIAGNOSTICS     

Adjusted R² 0.980 0.951 0.953 0.936 

Heteroscedasticity 
(LM1) 

1.005 1.933 1.091 0.991 

Fixed effectsa     

Australia  1.407 3.913 4.533 7.28 

Hong Kong  2.535 5.663 4.533 9.69 

Singapore  2.020 5.578 5.431 9.136 

Japan  1.806 4.068 3.972 8.052 

*** Significant t-statistics at 10% level. 
*** Significant t-statistics at 5% level. 
*** Significant t-statistics at 1% level. 
a Fixed effects refers to the constant term for each country. 
 

and Japan as financial centers. Firstly, the significant positive effect of 
GDP is clearly evident there. This is similar to the individual (UECM) 
regression analysis. The results here prove that countries with a high 
level of economic activity have the tendency to become home to 
important financial centers.  

Table 5 also shows that TAX is negative and significant for one 
of the four proxy financial center measures. This result is in line with 
the results of the individual country regression analysis since Singa-
pore only reported statistically significant elasticity values (see Table 
4). The result relating to TAX in Table 5 indicates that, although taxes 
may not be as consequential, they may still be a vital ingredient for the 
growth and sustainability of a financial center. Walter (1998) states 
that “encouraging” taxes are crucial for the competitive performance 
of financial centers. Taxes, we may conclude, are indeed important 
and, although possibly insignificant in some centers, there is no doubt 
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that favorable taxes will provide a competitive advantage to financial 
centers. 

As before, the next three (financial) variables can be analysed to-
gether. The primary reason for including EXA and FALR is in accor-
dance with Reed (1980, 1983) as well as Montes (1999), Walter (1998) 
and Fock and Wong (2001), who argue that a center with a strong asset 
base is likely to be very attractive as a financial center. The results in 
Table 5 (consistent with results of individual regression analysis shown 
in Table 4) accord well with this theory and it clearly indicates that 
EXA and FALR have a significant positive effect on Australia, Hong 
Kong, Singapore and Japan as a whole. An increase in turnover of 
assets (EXA and FALR) would connote increased revenue for the 
banks (in the form of assets turnover as well as securitisation) and 
more business opportunities within the financial center (Fock and 
Wong 2001). An increase in bank assets (EXA and FALR) similarly 
reflects the importance of the financial center as an international 
clearing market for inter-bank transactions and a major source of 
funds in the region for business investments as well as government 
borrowing. It also shows that the financial center can efficiently 
source and allocate funds (an efficient financial intermediation process) 
(Walter 1998, Hodjera 1999).  

The results also prove that the EXL variable has a negative im-
pact on all four financial centers, but the variable is not statistically 
significant for all four financial center proxy (dependent) variables. 
This result seems to be consistent with the results in Table 4, where 
only two of the five coefficients of this variable are statistically signifi-
cant.  

We now move on to analyse the empirical results of the model 
equation 4 using OLS method. This model enables identification of 
crucial socio-economic and government intervention variables that 
have a significant effect on Australia, Hong Kong, Singapore and 
Japan as financial centers. It is clear from table 6 that education (EDU) 
is a positive and significant factor for Australia, Hong Kong and Sin-
gapore, while it is not a statistically significant variable for Japan. 
Sound and justly acclaimed educational systems turn out skilled and 
well-trained individuals. Table 6 proves that a center with a sound 
education system is highly attractive. This is due to the fact that  
the critical mass of talent has become more important as the world of  
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TABLE 6 

IMPACT OF  SOCIO-ECONOMIC AND GOVERNMENT INTERVENTION  
VARIABLES ON FINANCIAL CENTERS 

Equation 1 2 3 4 

Sample period 1995:1-2002:12 1995:1-2002:12 1995:1-2002:12 1995:1-2002:12 

Country Australia Hong Kong Singapore Japan 

Dependent variable     

CONSTANT 6.791 (2.718)** −8.527 (1.549) 2.303 (2.707)*** 10.060 (3.210)*** 

EDU 1.887 (2.450)** 2.842 (3.175)* 1.04 (2.055)** 1.363 (1.383) 

QLTY 1.134 (2.370)** 0.243 (1.506) 1.591 (1.864)* 0.527 (1.161)** 

GOVT 0.599 (1.296) 0.475 (2.180)** 1.450 (1.890)* −0.808 (1.797)* 

REG −0.468 (3.088)* −1.423 (3.506)*** −0.925 (3.535)** −1.472 (1.948)* 

TAX −0.450 (1.600) −0.872 (3.095)*** −1.221 (3.670)*** −0.484 (1.636) 

Diagnostics     

Adjusted R² 00.893 0.829 0.834 0.815 

F-Statistics 12.752 7.608 8.122 7.668 

First order serial 
correlation  
(Godfrey) 

 
 

01.001 

 
 

1.312 

 
 

1.432 

 
 

1.540 

Heteroscedasticity 
(White) 

 
00.872 

 
0.334 

 
0.4773 

 
0.412 

Autoregressive 
conditional hetero-
scedasticity (Engle) 

 
 

0.914 

 
 

0.773 

 
 

1.017 

 
 

0.398 

Normality (Jarque-
Bera) 

 
1.981 

 
2.662 

 
2.121 

 
3.091 

*** Significant t-statistics at 10% level. 
*** Significant t-statistics at 5% level. 
*** Significant t-statistics at 1% level. 

finance has grown increasingly multi-faceted. Talented and enterpris-
ing investment bankers, fund mangers and currency traders work best 
when they can interact with other equally bright and capable people, 
to strike deals, develop new products, exploit investment and business 
opportunities and service clients (Lee 2001). Next, the quality of life 
(QLTY) variable is positive and significant for Australia, Singapore 
and Japan, while for Hong Kong it is not statistically significant. 
Overall these results confirm that the less tangible aspects of the qual-
ity of life seem to be an important, determinant variable of financial 
centers. Thus, if the quality of life within the financial centers, in 
terms of a good, wholesome living environment is high, talented 
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individuals are more likely to be attracted to the center and companies 
will have more confidence that they can set up business in the center 
and that their expatriate staff will have a conducive environment to 
work in. Thirdly, government polices (GOVT) are positive but statis-
tically insignificant for Australia, positive and significant for Hong 
Kong and Singapore and negative and significant for Japan. This shows 
that in the case of Hong Kong and Singapore, and to a lesser extent 
Australia, the policies implemented by their respective governments 
have been conducive towards to growth of the centers. As for Japan, 
the statistically significant sign is negative. This seems to be a reflec-
tion of mediocre Japanese government policies, which may have 
dampened its financial center growth and sustainability. The country 
has seen a high turnover of government leaders, which may well 
account for the poor consistency of its policies. Fourthly, the regula-
tory environment (REG) is negative and significant for all four cen-
ters. A highly regulated center is therefore a huge impediment. With 
the globalisation of finance, institutions seek a well-regulated envi-
ronment with as few barriers as possible. It is proven here that the 
regulator’s touch has to be sufficiently flexible and light, to let market 
forces work, innovation thrive and the industry develop. A lighter 
touch, however, does not mean a laxer approach, and maintaining 
high standards of integrity, transparency and enforcement is quintes-
sential. Lastly, the tax treatment of foreign corporations (TAX) is 
negative and significant for Hong Kong and Singapore, while it is 
negative and insignificant for Australia and Japan. This again proves 
that unfavorable tax treatment acts as a hindrance to corporations, 
rendering the center unattractive. As for Australia and Japan, provid-
ing more favourable tax treatment is likely to endow their financial 
services industry with added value. Although it is not as significant, 
providing a more conducive tax environment can only act as a com-
petitive advantage for these two centers, and even more so for Austra-
lia since it is growing much faster than Japan as a financial center. 

6. Conclusion 

Given the lack of empirical research carried out on financial centers 
and the overwhelming importance of financial services within the 
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Asia-Pacific region, this study has addressed investigation of the im-
portant factors and influential variables for the status and sustainabil-
ity of Australia, Hong Kong, Singapore and Japan as financial centers.  

The remarkable evolution of global finance has given rise to ex-
traordinary competition among the world’s financial centers in vigor-
ous pursuit of competitive advantage. It can be asserted that a number 
of variables do indeed contribute towards gaining this competitive 
advantage. Naturally, each country has its own responses towards the 
contributing variables which seem to show their comparative advan-
tage in different areas of the financial services industry, as indicated in 
section 2. 

With regard to the status and sustainability of the financial cen-
ters under investigation in this study, a number of variables seem to be 
critical. Firstly, economic activity and stability within the center are 
seen as imperative. The reason for this is that a center complemented 
with a strong economic base will have the advantage of economies of 
agglomeration, with more efficient economic resources at its disposal. 
The second variable is taxation. The results of this study support the 
view that financial services firms do in fact weigh up the relative tax 
burdens of different localities in choosing the most cost effective 
center. Thirdly, there are the assets and liabilities of banks. With the 
global orientation of finance being the order of the day, it is impera-
tive to look at the international aspects of these assets and liabilities. 
Based on this, the external assets and liabilities as well as the ratio of 
foreign assets to foreign liabilities of all the banks within the four 
financial centers were used in this study. Lastly, socio-economic vari-
ables such as level of education, quality of life and government regula-
tory and tax environment are seen as important. It is observed that 
these socio-economic factors provide a competitive advantage for the 
centers as well as added value to the functional aspects of the financial 
center.  

As discussed in section 2 earlier on, it is evident that the Singa-
pore, Hong Kong and Australian markets, while smaller than their 
Japanese counterpart in terms of transaction volume, will be the 
keenest competitors as leading financial centers of the future. Hong 
Kong’s biggest advantage is the huge need for financial services in 
China. Singapore’s advantage seems to derive mainly from govern-
ment support and solid economic fundamentals. Australia has seen its 
financial services industry expanding consistently and swiftly over the 



Financial centers in the Asia-Pacific region: an empirical study ... 47 

past decade. Japan seems to be a stable source of funds and it has the 
largest capital pool and the largest funds under management. In terms 
of size, at every level within the industry Japan still surpasses the other 
three centers. However, due to rigidities and the recent difficulties 
within the economy, it is uncertain whether the advantages Japan 
enjoys are sustainable. It is clear that the ultimate basis of competition 
will be centered on the international focus of the financial center and 
the strength of its economic fundamentals, as well as socio-economic 
factors conducive to smooth functioning of the center in carrying out 
business. 
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