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Abstract

Intra-Industry Trade (IIT) has been central to increasing the variety of products available to consumers. Unlike traditional trade theories, the recent trade theories have placed an emphasis on the role of Foreign Direct Investment (FDI) in generating  trade and increasing the volume of IIT. This study is the first study of Intra-Industry Trade in banking services in which the key elements of the new trade theories of IIT have been taken into account in measuring the determinants of IIT in banking services. The empirical results of the determinants of IIT in banking services indicate that factor endowments, average per-capita income, FDI in banking, economies of scale in the banking sector, trade intensity between the US and its partners and market openness make a positive contribution to the volume of IIT in banking services. Furthermore, the empirical results indicate that intra-trade activities amongst the US multinational corporations reduce the level of IIT in banking services for the US. 

1. Introduction

Intra-Industry Trade (IIT) is an empirical phenomenon that has been found in international trade over recent years.  IIT occurs when a country simultaneously exports and imports goods or services produced by the same industry.  It is different from inter-industry trade, in which a country specialises in the production of a good or service and exports it, in exchange for a different good or service for which it has no comparative advantage. 

 In the past, there have been a number of studies such as Grubel and Lloyd (1975) and Krugman (1981) which tried to demonstrate the consistency of the IIT theory in the context of the traditional Heckcher- Ohlin-Samulson (H-O-S ) theory of trade, provided that the assumption of the constant return to scale is relaxed. However, the recent study by Davis (1995) demonstrated that there is no need to even relax the assumption of constant return to scale or perfect competition in order to find consistency between IIT theory and the H-O-S theory. 

 The IIT theory, which is an extension of the H-O-S trade theory, was formalised as part of the new trade theories in which monopolistic competition with economies of scale and product differentiation were introduced as some of the factors which contribute to the volume of IIT. The IIT theory was further extended by Helpman and Krugman (1985) and Markusen and Venables (1998-2000) who introduced FDI as another factor contributing to an increase in the volume of IIT. 

Despite the fact that previous studies of IIT in manufacturing such as Hughes (1993), Greenaway et al (1994) and Bernhofen (1999) took the roles of economies of scale and product differentiation in generating IIT into account, these studies and other studies of IIT in manufacturing failed to take the positive role of FDI in generating IIT, into account.  One of the consequences of the exclusion of FDI in the IIT models for the manufacturing sector was that most of the previous studies were suffering from mis-specification. Furthermore, the previous studies of IIT in manufacturing failed to include market openness which was argued by Leamer (1988) and Harrigan (1994,1996) to be an important contributor to the volume of IIT. Given the recent study of Moshirian (2001) in financial services in which one of the determinants of FDI in banking was found to be related to the volume of trade in financial services, the purpose of this study is to use, for the first time, the available disaggregated data on the US trade in banking services, to study the determinants of IIT in banking services between the US and her trading partners for the years 1997, 1998 and 1998, as well as pooling the data for 1997 to 1999. In doing so, it will not only apply the components of new trade theory such as economies of scale and product differentiation but will also incorporate both FDI and market openness into the IIT model of banking services. Furthermore, this study applies the Two Stage Double-Truncated Logit Model as well as Two Stage Non-Linear Least Squares Tobit Model to measure the degree of IIT in banking in order to avoid simultaneity and measurement errors that have occurred in previous studies of IIT in manufacturing. 

 The empirical results of this study indicate that FDI in banking complements the increase in the volume of trade in financial services and hence supports the recent theoretical trade models that show there is a positive relationship between FDI and trade. In other words, unlike the traditional trade theories that considered the role of FDI as a substitute for trade, this paper demonstrates that multinational banks’ expansion overseas contributes to an increase in the volume of trade in  banking services, resulting in an increase in the variety of financial products for consumers. Furthermore, this study finds that market openness and deregulation of  financial services since the Uruguay round of trade negotiations on financial services has been one of the major contributors to increasing the volume of product differentiation in financial services and an increase in IIT in banking services.

The remaining parts of this paper are structured as follows: Section 2 defines trade in financial services; Section 3 describes the IIT model in banking services; Section 4 will analyse the empirical hypotheses of IIT in banking services; Section 5 will set up a model of IIT for banking services; Section 6 will explain the data and methodology; Section 7 will discuss the empirical findings and Section 8 will conclude this paper.

2. Trade in Financial Services

There have been a number of studies in the area of banking services such as Walter (1988), Moshirian (1994a), Saunders and Walter (1996) and Moshirian and Szego (2003) in which various issues related to trade in banking services have been clarified. Similarly, a number of studies in the area of trade in insurance services such as Skipper (1987), Outreville (1996), OECD (1999), Li et al (2003) and Campbell el at (2003) have attempted to address various issues related to international insurance services. As trade in banking services forms the major part of trade in financial services, this section analyses some specific issues related to trade in financial services with a focus on banking services.

The OECD (1990) has broadened the definition of trade in financial services to embrace

 “financial investment income”, “direct investment income” and “non-interest related international income of financial institutions”. These three categories are recorded as separate items in the current account balance of payment. Direct investment income corresponds to foreign direct investment in the capital account balance. “Financial investment income” in the current account balance is derived from three  major items recorded in the capital account balance of payments. These are: “bonds and equities”, “banks’ foreign assets” and “non-bank foreign assets”. 

One of the deficiencies of the current collection of data in financial services, as was pointed out by Moshirian (1994a), is that there is no separate item in the current account balance of payments which records the income derived from each of the above assets (i.e, bonds and equities, banks’ foreign assets and non-banks foreign assets). Instead, “financial investment income” reports the aggregated income from these three sources of assets in the current account balance of the countries.  Therefore, there is no separate data available to indicate the amount of income derived from banks’ foreign assets for any country. However, the OECD (2002) has data on the income of total banks’ assets (i.e., aggregated banks’ foreign assets and banks’ domestic assets) as well as income from non-interest income (i.e., domestic financial services as well as international financial services).  

The OECD (2002) divided banks incomes into two categories due to the two major types of activities that they undertake: interest income and non-interest income.  While there are aggregated data on total interest and non-interest income of banks (i.e., activities with both domestic as well as foreign clients), there is no such information for interest and non-interest  income acquired by large commercial banks through their dealings with foreigners only. 

Table 1 shows the percentage of non-interest income made by the large commercial banks in some of the OECD countries over the period 1990 to 1999. It is noteworthy that, as Table 1 shows, there has been a significant increase in banks non-lending and non-depository activities, reflecting the change in the nature of banks’ business and their role in the financial market. 

Table 1 – Percentage of Non-Interest Related Activities Income of Large Commercial 

Banks with Respect to Their Total Income

	Country
	1982
	1991
	1999

	France
	15
	28
	68

	Germany
	23
	40
	47

	Japan
	19
	18
	18

	Switzerland
	41
	51
	64

	UK
	35
	40
	42

	US
	30
	39
	48


Sources: OECD Bank Profitability, 2002

In the case of the US, while only 30 percent of the total banks’ income was derived from non-interest  activities in 1982, this percentage in 1999 was 48 percent. In other countries in Table 1 such as the UK, Germany and France the same trend can be observed. In the case of Japan, due to the nature of Japanese banks which have maintained their traditional banking operation (i.e., being mainly a depository receiver and a lender), their non-interest income still is about 18 percent of their total income. On the other hand, for banks in Switzerland which have been more engaged in providing non-interest related services, the percentage of non-interest related activities is well over 50 percent of their total income.

The US Department of Commerce and the OECD (1993) define the non-interest income of US banks’ international activities as “non-interest income earned by banks such as fees on banker’s acceptances, commercial and standby letters of credit, undrawn funds under commitment, and items for collection, as well as commissions on securities transactions and commodities futures”. According to the data in the Survey of Current Business, the export of financial services increased from $40 billion to $170 billion dollars over the period 1990 to 2000, a more than four fold increase over this period of time.  As Table 1 shows, the nature of banking business is changing and the non-interest income activities of banks are becoming an increasingly more prominent aspect of the overall income and activities of banks. At the same time, there is a lack of data on the interest related income of banks from their international activities and hence this study intends to only measure the amount of IIT in the non-interest related income of the international banking services for the US. 

It is noteworthy that, as Moshirian (1994a, 1994b) demonstrated, given the nature of international financial services, there is an interdependency between interest rate related international financial services and non-interest rate related international financial activities. For instance, if a US bank lends money to a French company, not locally incorporated, but operating in the US, there is an increase in the US banks' international assets (i.e., an interest rate related financial activity).  However, this connection with the French company may lead the US bank to become the underwriter of this company's bond issues.  The bank charges associated with the underwriting will increase the US exports of international banking services (i.e., non-interest rate related financial services).  On the other hand, once a US bank is engaged in trading and dealing activities in foreign currencies, with a German investor (a non-interest rate related international banking service), this business connection may lead to a demand for funds by this foreign investor from the US bank for her investment activities in the US (an international lending related activity). 

3. Models of Trade  in Financial Services

a)  Intra Industry Trade in Banking Services
Since Grubel and Lloyd (1975) introduced their index to measure the amount of IIT, a number of researchers have analysed theories of IIT, the methods used for its measurement and policy issues related to IIT. Amongst these researchers one can mention Aquino (1978), Greenaway and Milner (1981, 1987). Tharakan (1983) has surveyed empirical and methodological aspects of IIT in which the Grubel-Lloyd index stands as the most appropriate index to measure IIT. Furthermore, the recent works by Vona (1991) and Cooper, Greenaway and Rayner (1993) reaffirm the credibility of the Grubel-Lloyd IIT index over the last two decades.  Thus, this paper uses the Grubel-Lloyd (1975) index to measure the magnitude of intra-trade in financial services. It is defined for each country as:

                 (Xij - Mij(
(i =1- -(((((                                                                                      (1)

                   Xij + Mij
where Xi and Mi are exports and imports of industry i respectively.  As the degree of IIT increases, this measure approaches 1; as imports or exports dominate trade in the industry (inter-industry trade), (i approaches zero.

Equation 1 will be used to measure the size of IIT in "international banking services".

b) Marginal Intra Industry Trade in Banking Services

In addition to the Grubel and Lloyd (1975) index, Hamilton and Kniest (1991) developed an index of marginal intra-industry trade (MIIT) which measures the proportion of the increase in exports or imports of a particular industry which is matched by an increase of imports or exports of the same industry
.  In the past, the only study which used this index for trade in financial services was Moshirian (1998) who used the MIIT index to measure Japan’s trade in financial services. For instance, for trade in banking services, this index focuses on new trade flows.  It provides a measure of the significance of IIT in additional trade in banking services generated by financial deregulation and hence trade liberalisation.  The measure of MIIT is defined for each industry as:
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(2)
where Xt and Xt-n are exports in years t and t-n and Mt and Mt-n are imports in years t and t-n.  Thus n is simply the number of years elapsed between the two years of measurement.  The MIIT index answers the question:  What proportion of new trade is of the intra-industry variety?  Like the Grubel-Lloyd index, the MIIT index equals 1 when new trade is purely intra-industry and 0 or undefined when it is purely inter-industry.
Table 2 reports the results of IIT for international banking services, derived from equation 2.  As can be seen, for all the countries except the US, the amount of IIT is very large reflecting the nature of trade in financial services in these countries. Almost all European trade in financial services is amongst themselves or with the US or Canada. This can explain why the IIT index is so high for these countries.

Table 2, Intra Industry Trade (IIT) and Marginal Intra-Industry Trade ( MIIT) for some of the OECD Countries

	Country
	IIT

1992
	IIT

1993
	IIT

1994
	IIT

1995
	IIT

1996
	IIT

1997
	IIT

1998
	IIT

1999
	MIIT (1994 – 1999 )
	MIIT (1990 – 1999)

	Belgium

Luxembourg
	.756
	.737
	.874
	.765
	.738
	.751
	.805
	.894
	.657
	.9139

	France
	.951
	.956
	.971
	.959
	.954
	.974
	.967
	.987
	Undefined
	.540

	Germany
	.411
	.367
	.466
	.371
	.691
	.672
	.653
	.832
	.954
	.790

	Italy
	.808
	.785
	.785
	.744
	.802
	.862
	.843
	.962
	.948
	.799

	Japan
	.229
	.336
	.498
	.80
	.97
	.817
	.859
	.85
	.850
	.631

	US
	.390
	.430
	.440
	.520
	.522
	.490
	.480
	.40
	.235
	.110


Source: OECD Trade in Services, 2002

However, in the case of the US, while it has a close trading relationship with the OECD countries, the US multinational banks are also involved in investment and trade in financial services with developing countries and this can explain why the nature of trade in banking services for the US is both inter-trade as well as intra-trade. The existence of both inter and intra trade in financial services for the US could also reflect the success of the US banks in establishing themselves in a number of countries in Latin America and Asia where the US banks have some comparative advantages. 
4. The Theoretical Foundation of  IIT in Banking Services
The underlying theory of IIT was developed by relaxing some of the key assumptions of the H-O-S model. The new trade theories include monopolistic competition with increasing return to scale as opposed to perfect competition and constant return to scale envisaged in the H-O-S model. The theory of IIT was developed based on the new theories of trade. A number of researchers contributed to the development of the components of the new trade theories which in turn form the determinants of IIT. 

One of the first extensions of the H-O-S Theory was developed by Linder (1961) who proposed “demand similarity”, which contributes to trade undifferentiated products, an important extension of the H-O-S theory well elaborated by Helpman and Krugman (1985).  Falvey, (1981) and Falvey and Kierzkowski (1987) developed the underlying theory behind IIT based on “factor endowment envisaged in the H-O-S trade theory” between partner countries. The recent theory of IIT based on technological differences between countries developed by Davis (1995) is based on the traditional theory of trade which also places emphasis on  “factor endowment” as a determinant of comparative advantage between countries. Davis’ (1995) work is a conciliation between the traditional trade theory and the theory of IIT and hence factor endowment is considered to be an important factor in both IIT and comparative advantage theories. Krugman (1981) developed a trade theory in the presence of monopolistic competition and showed that “economies of  scale” and “product differentiations” are two main factors differentiating the modern trade theory from the H-O-S trade model and these two factors are important factors in determining the level of IIT amongst countries. Leamer (1988) and Harrigan (1994, 1996) demonstrated that market openness contributes to the volume of trade and hence increases the chance of IIT amongst certain countries. Furthermore, studies by Helpman (1984), Markusen (1994) and Markusen and Venables (1998-2000) introduced, on a theoretical basis, FDI as another important factor contributing to product differentiation and to an increase in the volume of IIT.  As can be seen from the above studies, the underlying theory behind IIT evolved over a period of time, as researchers tried to see those factors that capture the modern trade relationship amongst various countries better. The factors identified as the key determinants of IIT are the demand similarities, economies of scale, product differentiations, market openness and FDI. However, most of the previous empirical studies of IIT in manufacturing did not test  the role of FDI as a determinant of IIT nor did they take into account the effects of market openness. Given the significance of FDI in banking and the role of multinational banks in expanding and developing trade in financial services, this paper takes into account those key factors including FDI and market openness in an attempt to measure the determinants of IIT in banking services. In testing for IIT in banking services, both country characteristics and industry characteristics are taken into the account.
Therefore, based on the modern trade theories and the previous studies of IIT the following seven factors are considered as the possible explanatory variables needed to measure IIT in banking services. These are: 1) demand structure reflecting capital labor ratio; 2) factor endowment reflecting human capital in the banking industry ; 3) multinational corporations' direct investment in banking services; 4) trade intensity in services between the US multinational corporations; 5) economies of scale in the banking industry; 6) trade intensity in goods and services; and 7) market openness. The remaining part of this section will analyse these seven hypotheses. 

i) Demand structure

The first hypothesis is that the share of IIT in total trade in banking services should be positively correlated with the average per capita incomes (DI) between the US and her trading partner country.  Linder (1961) argued that per capita income is an indication of demand structure for goods and services. Helpman and Krugman (1985) argued that since differentiated products require capital intensive technology, per capita income reflects high capital-labor ratio. Bergstrand (1990) also demonstrated that volume of IIT increases as the average level of per capita income between the two trading partners rise. Moshirian (1994b) demonstrated that the banking sector is capital intensive and the capital-labor ratio is high in the banking industry and one would expect that the demand structure for banking services would reflect product differentiation and an increase in the volume of IIT. 

Therefore, if per capita incomes are similar, the demand structure is similar, and this creates markets for differentiated products in banking services. Balassa and Bauwens (1987), in addition to Stone and Lee (1995) and Nilsson (1999) found that the share of IIT is positively correlated with the average per capita income between the two trading partners. In this study, average per capita income between the US and her trading partner is used to measure the demand structure for banking services, with the expectation that higher average income leads to a higher supply of product differentiation.

ii) Difference in factor  endowments

 Falvey (1981) and Falvey and Kierzkowski (1987), demonstrated that “factor endowments” between partner countries could be one of the determinants of IIT in the model of IIT that they developed. However, it was left to Davis (1995) to develop the theoretical framework of  IIT which is determined by “factor endowments” envisaged in the traditional trade theory of Ricardian-Heckcher- Ohlin. Davis (1995) demonstrated that the existence of IIT should not necessarily be explained by only referring to the modern trade theory with the presence of economies of scale and monopolistic competition. Davis (1995) showed that IIT can be explained by reference to the Ricardian Heckcher-Ohlin trade theory  and hence the difference in   “factor endowments”  between partner countries.  
In the area of banking services, one of the most significant factor endowments to differentiate between countries’ comparative advantages and the level of IIT in banking services is human capital reflected in education in finance. 

Human capital is invisibly embodied in many of the financial services offered to domestic and foreign clients.  As argued by Walter (1988), some of the financial services that belong to engineering and risk management products are part of this category of differentiated financial products which require a high quality of education in finance. Examples offered by Walter (1998) are: advisory services such as merger and acquisitions, real estate advice and corporate cash management. Some financial credit products are also offered by various countries' financial institutions with different mixed inputs. Venture capital financing, project financing and real estate financing are some of the financial credit products subject to mixed inputs where financial engineering of these services is associated with high quality human capital, and which often leads to differentiated financial products.
The empirical study by Moshirian (1994b) demonstrated the theoretical argument for the significance of human capital as well as physical capital (capital-labor ratio) in financial services as two important determinants of the comparative advantages of some countries over other countries in financial services. Helpman and Krugman (1985) argued that per capita income  (ie, the first above hypothesis of the determinants of IIT) is a reflection of the difference in capital-labor endowments. In this study, consistent with the theory of “factor endowment” for IIT, education in finance between the US and her trading partner is used to test the significance of human capital for the existence of IIT in banking services.  The hypothesis to be tested is that the greater the difference between education in finance for the US and her trading partner, the smaller will be the volume of IIT between the US and her trading partners.

iii) Foreign direct investment in banking  services

The initial theory of IIT developed by Grubel and Lloyd (1975) did not take into account the role of FDI in generating IIT. Similarly, the traditional trade theories considered the role of FDI as a substitute for trade between nations. Interestingly enough, two studies by Caves (1981) and Balassa and Bauwens (1987) included FDI as a negative factor in their model of IIT and both these studies found a negative relationship between the volume of IIT and an increase in FDI. However, these two studies were undertaken in isolation from some of the theoretical studies that recognised the positive role of FDI in the volume of IIT and tried to incorporate FDI as a positive factor in promoting trade in product differentiation. The first two theoretical studies of trade in the presence of FDI were done by Helpman (1984) and Helpman and Krugman (1985) in which they incorporated the role of multinational corporations as part of trade, particularly trade in product differentiation. However, the positive contributions made by FDI in promoting  IIT was never taken into account in the IIT models during the 1980s. The  theoretical studies by Helpman (1984), and Helpman and Krugman (1985) were extended in the 1990s by Markusen (1994), and Markusen and Venables (1998-2000)  who argued that the multinational corporations will be able to generate trade with the source country as they establish themselves in the host countries and overcome trade barriers. Indeed, the theoretical foundation of IIT based on the modern trade theory was gradually developed by incorporating the role of FDI as one of the key determinants of an increase in the volume of IIT. Given the significance of multinational banking and the significant contribution of the US banks in expanding their business activities abroad, it would be important to establish whether the theoretical foundation of modern trade theory in the presence of FDI holds for the banking sector and their trade activities or whether the expansion of the US multinational banks activities abroad have reduced the volume of trade of US domestic-based banks abroad.  It is expected that the presence of US multinational financial institutions which are locally incorporated in foreign countries will provide greater product differentiation in banking services in the countries where they operate, and hence will contribute to the degree of US IIT in banking services.

iv) Trade intensity in services between the US multinational corporations


One of the implicit assumptions in the theoretical model of trade theory in the presence of FDI is that while the multinational corporations can contribute to the volume of IIT, their interrelated activities with their own parent companies and affiliates for some of the inputs of their business activities result in them having less business with the companies of the host countries. Indeed, the model of IIT in the presence of multinational corporations tested by Caves (1981) and then Balassa and Bauwens (1987) was based on the above assumption that multinational corporations will get their supply needs from the parent companies and hence they have fewer trade activities with the host countries’ companies.  

It is hypothesised that the share of IIT in banking services will be negatively correlated with the trade intensity of US multinational corporations (specialising in services, including financial services) with their affiliates in those countries where the US has trade relationships in banking services.  It is assumed that as the US multinational corporations provide services to her affiliates in the rest of the world, these affiliates will have less demand for financial services provided by other suppliers.  In other words, inter-trade between the US multinational companies may reduce the volume of intra-trade in financial services between the US and the locally incorporated companies of her trading partners' countries, and hence would have a negative effect on the degree of IIT in banking services.

v) Economies of scale

The next hypothesis to be tested is whether economies of scale in banking contribute to the intra-industry trade in banking services between the US and her trading partners. It is hypothesised that the existence of economies of scale will contribute to the emergence of product differentiation and hence a higher degree of IIT in banking services. 

Krugman (1981) introduced monopolistic competition in which “economies of scale” is demonstrated to be one of the important determinants of trade in general as well as IIT amongst certain countries.
Economies of scale is one of the factors that Greenaway and Milner (1987) found to be a consistent determinant of IIT in the studies they summarised. Both Lee (1989) and Hughes (1993) and Somma (1995) found that the existence of economies of scale were significant determinants of the degree of IIT in manufacturing industries. 

In banking, a number of studies in the 1980s and 1990s attempted to determine whether economies of scale exist in the banking industry in the US. In the 1980s, the studies of scale economies found that only small banks benefit from the economies of scale. However, the study by Berger and Mester (1997) indicates that some conditions have changed between the 1980s and 1990s that substantially improved the economies of scale for US banks.  Berger and Mester (1997) showed that the average cost of all size banks in the US decreases, up until one reaches those banks with total assets of $25 billion and thereafter the average cost increases. However, due to the fact that there are not many banks with more than $25 billion in total assets, Berger and Mester (1997) conclude that as the number of these very large banks will increase in the future, then, the estimation of these banks average costs will be statistically more meaningful and more accurate. The study by Berger, Demsetz and Strahan (1999) has summarised various studies which attempted to measure efficiency in banks and quantify the measures of economies of scale in banking. Their findings are that in the 1980s, economies of scale did not exist for banks with assets of up to $10 billion. However, in the 1990s, those banks with the assets of up to $25 billion showed economies of scale. 

However, the recent study by Hughes, Mester and Moon (2001) solved the previous empirical findings that economies of scale in banking is sometimes hard to pin down.  This recent study found that economies of scale in banking exist and also increase as the size of banks increase. They found that the failure of the previous studies to capture economies of scale in banking, despite an increase in Mergers and Acquisitions by banks, was due to the fact that the previous studies did not properly model banks’ capital structure and their risk taking. Hughes, Mester and Moon (2001) showed that when equity capital, in addition to debt, is included in the production model and average cost is computed from the value–maximizing expansion path rather than the cost-minimizing path, economies of scale is found in banks and it increases as their size increases. 

Regarding trade in financial services, it is obvious that the large US banks are the main players in trade activities in financial services and these banks’ infrastructures and capacity allow them to enjoy both economies of scope and economies of scale in satisfying both the needs of domestic customers and foreign customers. Indeed, as Grubel (1981) argued the marginal costs of providing foreign financial products to these banks are small, compared to small banks. One would assume that some of the US banks should achieve certain economies of scale in order to be able to provide these financial services to both domestic and foreign customers. In testing the modern trade theories of trade in the presence of monopolistic competition and economies of scale, Moshirian (1994b) used banks’ foreign assets of the US as the proxy to measure economies of scale in banking services. 

Furthermore, Moshirian (2001) used banks’ foreign assets as an independent variable to measure the determinants of FDI in financial services. However, given the fact that scale economies are generally found at the firm level, in this study we use the total assets of the 100 largest US banks, consistent with the study of Berger and Mester (1997), as a proxy to measure economies of scale associated with IIT in banking services. This measure can capture the capacity of these banks in providing differentiated financial products in their attempt to provide international financial services. 

vi) Trade intensity in financial  services 
This hypothesis states that the share of IIT in banking services should be positively related to the trade intensity in trade in financial services of the US with her trading partner (FI). 

The  Grubel-Lloyd index of total trade in all products with a country rises, as trade volume increases. For instance, the study by Lee and Lee (1993) found that the share of IIT in manufacturing is positively correlated with the trade intensity of the country in question, and a trading partner. In the case of IIT in banking, as a trading relationship strengthens and trade intensity in financial services increases, additional trade in banking services between the two countries is facilitated, and this trade has the potential to be in both directions.  IIT in banking services is expected to be related to trade intensity in financial services.   In this study, it is hypothesised that as total trade volume in goods and services with a country increases, there will be more chances for more differentiated products in banking services to be traded.  

The following ratio used by Lee and Lee (1993), is used to measure trade intensity in financial services:


           Xj + Mj
   FI=------------                                                                                    (3)

           Xt + Mt

where
Xj = total exports of financial services from the US to country j



Mj = total imports of financial services to the US from country j



Xt = total exports of  financial services from the US



Mt = total imports of financial services to the US

vii) Market openness

It is hypothesised that the greater a country's openness  for foreign trade and investment, the larger will be the degree of IIT in banking services.  Trade barriers and national regulations adversely affect the volume of trade in financial services. As a result of the deregulation of the national financial markets in certain countries, some of these barriers in financial services were removed during the 1980s. The post Uruguay trade era has further increased trade flows in financial services and has also expanded the existence of product differentiation in banking services. Despite the significance of market openness highlighted by Leamer (1988) and Harrigan (1994, 1996) as an important contributor to the increase in the volume of trade, the previous studies of IIT in manufacturing such as Hughes (1993), Greenaway et al (1994) and Bernhofen (1999) did not take into account the effects of market openness on the volume of IIT. This study uses a measure of market openness provided by the World Competitiveness Yearbook.  The measure given, on a scale of zero to ten, represents market openness. A higher value represents a better market openness and access to the international market. Note again that the US has one of the highest values on this scale. One would expect that the smaller the difference in market openness between the US and her trading partners, the larger the volume of IIT in banking services would be. 

5. A Model of IIT in Banking Services

Given the above hypotheses, one can write an initial model of IIT in banking services which encompasses both country and industry characteristics as follows: 

IIT = ( + a1, PI + a2 SI + a3 FF + a4 A1 + a5 EI +


a6 FI + a7 MI                                          (5)

where 


IIT is the intra-industry trade in banking services measured by equation 1.


PI  = 
average per capita income between the US and her trading partners.


SI  = 
difference in factor endowment (education in finance) between the US and her 

            trading partners.


FF =
Multinational corporations' investment in banking services by the US companies. 


AI  =
Trade flows in services between the US multinational corporations and their affiliates in countries in which the US has trade in banking services.


EI  =
Total assets of top 100 largest US banks  used as a proxy for the economies of scale of  the US banking services.


FI  = 
Trade intensity in financial services between the US and her trading 

partners.


MI =
Difference in market openness between the US and her trading partners.

With the expected signs



a1 >0, a2 < 0, a3 > 0, a4 < 0, a5 > 0, 



a6 > 0, and a7 < 0.

6. Data and Methodology

The data sets used in this analysis were 1997, 1998 and 1999 data for the following 28 countries: Canada, Belgium, France, Germany, Italy, the Netherlands, Norway, Spain, Sweden, Switzerland, the United Kingdom, Argentina, Brazil, Chile, Mexico, Venezuela, Australia, China, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, New Zealand, the Philippines, Singapore and Thailand. Data to calculate per capita income were obtained from the IMF: International Financial Statistics (IFS). Data on FDI and trade for the U.S. multinational corporations in financial services, and other services were obtained from the Survey of Current Business.  Trade intensity data comprising trade in financial services were obtained from the IMF: International Financial Statistics (IFS) and the Survey of Current Business.  Market openness data were obtained from the World Competitiveness Yearbook. Data on total banks’ assets for the 100 largest banks in the US as a proxy for the economies of scale are obtained from the OECD Bank Profitability in 2002. The data on education in finance for the US and her trading partners is obtained from the World Competitiveness Yearbook.

The volume of trade is usually measured in a common currency and in this study IIT in banking is measured in current US dollars.  

A major difficulty encountered in earlier attempts to estimate the IIT equation as a linear probability model (LPM) using the method of ordinary least-squares (OLS) is that it may have predicted values of IIT that lie outside its feasible range from zero to 1.  This problem can be overcome by using the logistic transformation in conjunction with weighted least-squares [see e.g., Caves (1981)].  However, one has to replace zero and unit values of IIT with ( and (1- (), respectively, where ( is a very small positive number (e.g., 0.1E-07).  This approach is still unsatisfactory as it yields estimation bias originating from adjustments to the original data.  Balassa (1986) overcame this problem by estimating the cumulative logistic distribution function, sometimes known as the nonlinear Logit model, using nonlinear least-squares. In this study, the nonlinear Logit model is used to estimate the US IIT in banking services. However, the following improvements over the method of nonlinear least-squares used in previous studies such as Balassa (1986) and Lee and Lee (1993) are made
. Firstly, nonlinear least-squares estimates of the standard errors of the Logit model are inconsistent in the presence of heteroskedasticity.  In this study, the results of White's (1980) heteroskedasticity-consistent estimates of the standard errors were obtained. Another shortcoming of the nonlinear least-squares approach is that it will give inconsistent estimates in the presence of measurement errors which may be present in some data.  In this study, this has been overcome by applying an instrumental-variable (IV) estimation method, namely, the Generalised Method of Moments (GMM).
Furthermore, due to the endogeneity of two of the explanatory variables [i.e., FDI in banking (FF) and Trade between the US affiliates, AI], they are both functions of the dependent variable and a nonlinear least-squares approach will yield inconsistent estimates due to simultaneous equation bias
. To correct for this simultaneous equation bias, a two-stage least-squares estimation method was used.  This involves first estimating FF and AI as linear functions of the other exogenous variables plus other relevant variables using ordinary least squares.  The fitted FF and AI variables are then used to replace the original variables in both the subsequent Logit and Tobit model. The fitted values of FF and AI were obtained by regressing FF and AI on variables drawn from a list of variables that include the other exogenous variables in this study and the lagged values of FF, AI and IIT.

Despite the above improvements to the non-linear Logit model, a major shortcoming of the Logit model adopted in earlier studies such as Lee and Lee (1993) is that it imposes an arbitrary sigmoid or S-shaped curve on the data.  This restriction can be avoided by using a double-truncated Tobit model, a modified Tobit model that estimates the IIT equation in its linear form with both lower truncation below zero and upper truncation above one
.  In fact, this study will argue that the double-truncated Tobit model is more suitable than the nonlinear Logit model for estimating the IIT equation.  The double-truncated Tobit model retains the linear nature of the IIT equation while restricting the predicted values of IIT so that they lie within its feasible range from 0 to 1.  It overcomes the initial problems encountered in the simple linear regression model without introducing additional undesired restrictions.  As no transformation is applied to the original linear model, interpretation of the estimated model is relatively easier as compared to the Logit model which is usually interpreted as the logarithm of the odds ratio.

7. Empirical Results
Table 3 reports the results of the US IIT with her trading partners for both the Logit and Tobit models for 1997, 1998 and 1999. Furthermore, in an attempt to reduce the standard errors of the parameter estimates, pooled data of 1997, 1998 and 1999 have also been estimated and reported. For the Logit model, results were obtained using nonlinear two-stage least-squares
. For the Tobit model, maximum-likelihood results were obtained for the double-truncated model.

As can be seen from Table 3, the average per capita income variable (PI) is statistically significant indicating the significance of demand similarities or capital-labor ratio in generating IIT in banking services between the US an her trading partners. This result is consistent with the findings of Stone and Lee (1995) and Nilsson (1999).

 The difference in education in finance variable is also statistically significant with the expected negative sign indicating that not only is “factor endowment” a contributor to the volume of IIT in banking services but also this result indicates that the traditional trade theory based on the  Ricardian-Heckscker-Ohlin (R-H-O) can also explain the presence of IIT and hence the underlying trade theory of IIT is consistent with the traditional trade theory of comparative advantage. 

Table 3: The Empirical Results of the US IIT in Banking Services

	
	Two Stage Non-Linear Logit Model
	Two Stage Double Truncated Tobit

	Variables
	1997
	1998
	1999
	1997-9
	1997
	1998
	1999
	1997-9

	C
	-1.65
	-2.11
	-2.45
	-1.35
	0.10
	0.01
	-0.04
	0.21

	
	(-6.54)***
	(-3.26)***
	(-8.81)***
	(-5.91)***
	(1.65)
	(0.08)
	(-0.85)
	(3.88)***

	PI
	4.35E-03
	0.01
	7.39E-03
	5.80E-03
	9.71E-04
	2.34E-03
	1.47E-03
	1.22E-03

	
	(1.51)
	(3.06)***
	(4.27)***
	(2.84)***
	(1.39)
	(2.94)***
	(3.79)***
	(2.29)**

	SI
	-0.25
	-0.87
	-0.2
	-0.23
	-0.06
	-0.21
	-0.04
	-0.06

	
	(-2.12)**
	(-4.31)***
	(-3.06)***
	(-3.43)***
	(-2.01)*
	(-4.68)***
	(-3.04)***
	(-3.49)***

	FF
	7.34E-04
	1.91E-03
	7.73E-04
	3.12E-04
	1.78E-04
	4.50E-04
	1.66E-04
	6.72E-05

	
	(3.73)***
	(3.06)***
	(4.79)***
	(3.41)***
	(3.81)***
	(3.08)***
	(4.91)***
	(3.19)***

	AI
	-5.71E-04
	-2.62E-03
	-3.06E-04
	-1.31E-04
	-1.41E-04
	-6.23E-04
	-6.68E-05
	-2.59E-05

	
	(-2.66)**
	(-3.29)***
	(-4.65)***
	(-3.88)***
	(-2.45)**
	(-3.35)***
	(-4.76)***
	(-3.12)***

	EI
	0.04
	0.29
	0.03
	0.02
	0.01
	0.07
	7.06E-03
	3.37E-03

	
	(2.69)**
	(3.48)***
	(3.35)***
	(2.35)**
	(2.45)**
	(3.53)***
	(3.91)***
	(1.69)*

	FI
	107.91
	515.93
	58.43
	26.76
	26.54
	122.82
	12.83
	5.13

	
	(2.44)**
	(3.33)***
	(4.71)***
	(4.33)***
	(2.23)**
	(3.40)***
	(4.79)***
	(3.48)***

	MI
	-26.33
	-81.29
	-18.96
	-7.03
	-6.16
	-18.79
	-4.4
	-1.22

	
	(-1.98)*
	(-3.00)***
	(-3.17)***
	(-1.52)
	(-2.08)**
	(-3.06)***
	(-3.33)***
	(-1.15)

	
	
	
	
	
	
	
	
	 

	Adj-R2
	0.37
	0.37
	0.69
	0.39
	-
	-
	-
	-

	LL
	17.91
	17.81
	32.1
	47.05
	18.47
	18.2
	32.89
	47.76


Student-t values are given in parentheses.   The asterisks ***,**, and *  denote one, five, and ten percent level of significance for two-tail tests.

The variables in Table 3 are defined as follow: IIT  = the intra-industry trade in banking services measured by equation 1; PI  = average per capita income for the US and her trading partners;  SI  = difference in factor endowment (education in finance) between the US and her trading partners; FF = Multinational corporations' investment in banking services; AI  = Trade flows in services between the US multinational corporations and their affiliates in countries in which the US  has trade in banking services;  EI  = Total assets of top 100 largest US banks  used as a proxy for the economies of scale of  the US banking services; FI = Trade intensity in financial services between the US and her trading partners;  MI =  Difference in market openness between the US and her trading partners.


The statistical significance of the FDI in financial services variable (FF) demonstrates the important role that multinational corporations could play in affecting the volume and the nature of trade in banking services.  This empirical result confirms the theoretical trade model in the presence of FDI developed by Markusen and Venables(1998-2000), amongst others, and demonstrates the role of the US multinational banks in increasing the volume of trade in banking services for the US. 

The statistical significance of the trade intensity in services variable (AI) between the US multinational corporations with a negative sign indicates that inter-trade between corporations will reduce the degree of IIT in banking services. This finding is important, as it indicates that while the exchange of similar final products between the multinational corporations and the clients increases the volume of IIT in banking services, the US inter-company international activities are reducing demand for financial services from other similar companies and hence a reduction in the volume of US IIT in banking services. This result is consistent with the earlier findings of Caves (1981) and Balassa and Bauwens (1987).

Furthermore the empirical results of the economies of scale variable (EI) confirm the theoretical argument that IIT is associated with economies of scale. The empirical results of the economies of scale variable indicates that large commercial banks, which are in a better position to supply services to both domestic and foreign customers, are enjoying economies of scale and producing differentiated financial products which are increasing the volume of IIT in banking services. This result has also confirmed the recent findings of Hughes, Mester and Moon (2001) that  economies of scale in banking exist, particularly amongst the large banks.

The trade intensity variable (TI) with the expected positive sign is statistically significant indicating that the US trade relationship in financial services with her trading partners contributes to the expansion of IIT in banking services. This result confirms the interdependency of trade in financial services and  other goods and services.

The market openness variable (MI) is statistically significant with the expected negative sign indicating that the smaller the difference of market openness between the US and her trading partners, the larger will be the volume of IIT in banking. This result confirms the findings of Leamer (1996) and Harrigan (1994 and 1996) that market openness increases the volume of trade and hence facilitates an increase in the volume of IIT. 

Table 4 reports the economic significance of the explanatory variables which measure the sensitivity of IIT in banking to each of these variables.  Using the double-truncated Tobit model, the results suggest that IIT is most sensitive to the variable AI (-.67) followed by FI (.49), FF (0.48) and EI (.13). Therefore, one can conclude that the four variables (i.e., AI, FI, FF and EI) are the most significant contributors to the degree of IIT in banking services.

Table 4: Economic Significance of the variables of US IIT in Banking Services, using Pooled data 1997-1999
	PRIVATE 

	
PI
	
SI
	
FF
	
AI
	
EI
	
FI
	
MI

	Double-Truncated Tobit Model(1)
	.41(4)
	-.07(7)
	.48(3)
	-.67(1)
	.13(5)
	.49(2)
	-.2(6)


(1)
Based on regression results for the 1997-99 pooled data set.  The reported figures are the percentage changes in IIT as a result of a 1.0% change in the explanatory variables from their respective means. The rankings are in parentheses.

8. Conclusion

The aim of this study has been to expand the existing literature and, for the first time, to clearly demonstrate whether intra-industry trade (IIT) in banking services exists and whether it is caused by the same factors that were found in the studies of the manufacturing industries. To this end, trade in financial services has been defined and a distinction was made between non-interest and interest related financial services and their interactions with each other in generating trade in financial services. The use of the Grubel-Lloyd IIT index reveals that trade in banking services for the US, similar to her trade in manufactured products, is both inter and intra trade in nature. Furthermore, unlike some of the European countries such as France, Germany and Italy that have a high level of marginal IIT in banking, the marginal IIT for the US is moderate, indicating the depth and breadth of the US multinational banks, which are active amongst both the OECD countries and developing countries in different parts of the world.

Based on the modern trade theories developed by Helpman (1981) and Markusen and Venables (1998 and 2000) amongst others, a number of hypotheses have been specified as the major determinants of IIT in banking services. The double truncated Tobit model, as well as the non-linear 2SLS Logit model, have been applied to estimate the US IIT in banking. The empirical results indicate that education in finance, representing factor endowments,  FDI in banking, economies of scale in the banking sector in the US, trade intensity in financial services between the US and its trading partners and market openness are amongst those factors that contribute to the expansion of the volume of IIT in banking services. Furthermore, the empirical results indicate that intra-trade in services amongst the US multinational corporations reduces the level of IIT in banking services.


The significant amount of IIT in banking services implies that concern for consumer welfare, for both domestic and foreign clients, has increased due to the availability of a wider variety of financial products. Furthermore, one can argue that even if two countries have the same technology, tastes and patterns of factor endowments, there will still be the potential for mutual gains from trade in banking services because the combined financial market will lead to both greater economies of scale in certain financial products and a greater variety of financial products.  The effects of IIT in banking services would be similar to that of growth in a closed economy, with a larger variety of banking services.  
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    � In developing their MIIT, Hamilton and Kniest (1991) considered a modified Grubel-Lloyd index, G-L MIIT. However, they argued that this measure calculates the degree of IIT in total new trade rather than comparing new bilateral trade flows.  


3.	The IIT model can be interpreted as a binary choice model, as a given unit of trade is either intra-industry or non-intra-industry and nothing else.  While the Logit model is often used in the IIT literature, one can also replace it with a probit model.  The two models, when appropriately standardised, are very similar over the range 0.1 ( ( ( 0.9 and it is usually very difficult to discriminate between them on the grounds of goodness of fit [see e.g., McCullagh and Nelder (1989)]. Since most of the data in this study are within this range, it was decided to adopt the Logit model as it is simpler to implement and has a simpler interpretation than the probit model. The Logit [see e.g., Cramer (1991)] and probit [see e.g., McCullagh and Nelder (1989)] models are often written as, respectively:	


	g1 (IIT) = ln (IIT/(1-IIT))  =  ( + X(.


and


		g2 (IIT) = (-1 (IIT)  =  ( + X(,


where X is the list of explanatory variables in equation (5) and (-1 is the inverse of the standard normal integral. As the data in this study contain zero and unit values of IIT, the above (linear) Logit model is inappropriate and it is necessary to use the nonlinear Logit model written as [see e.g., Gujarati (1995)]:





		IITi = 1/(1+Exp(-(( + x'i())).





 4.	For MNC's, affiliated services (between parent company and affiliated units) and financial services (from the financial markets) are viable substitutes.  Hence, if an MNC uses more affiliated services it will use less financial services and vice-versa.  One would then expect AI to be a function of the trading volume in financial services.  This may then give rise to simultaneity between AI and the dependent variable. Similarly, FDI in banking would be an endogenous variable, based on the theoretical model develo ped by Markusen and Venables (1998 and 2000).


5.    The preferred model for this study is the double-truncated Tobit model with both lower truncation below zero and higher truncation above one.  This is based on the likelihood function for a Tobit model truncated at zero [see Amemiya (1985)]





6.	For the Logit model, the Generalised Method of Moments (GMM) has also been applied. However, as the GMM results were not very different to the two-stage least-squares model, due to the apparent absence of measurement error in the data used in this study, the empirical results of this model are not reported here.
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