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MESSAGE FROM THE CONFERENCE CHAIR 
 

On behalf of the Williamsburg Conference organizing committee, I would like to welcome you to 

Williamsburg and to the 4th International Conference of the American Institute of Higher Education 

(AmHighEd).  The conference will provide an opportunity for participants to share their ideas and 

research in all the fields of business and education. 

 

Our previous three conferences were great successes. We received much constructive and kind 

feedback from the participants.  Participants have benefited from the friendly environment we created 

by keeping the number of participants within a desirable limit and by continuously incorporating the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƛƴǇǳǘ ŀƴŘ ŦŜŜŘōŀŎƪ ƛƴ ŘŜǎƛƎƴƛƴƎ ǘƘŜ ŎƻƴŦŜǊŜƴŎŜǎΦ  ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǇŀǇŜrs that we have 

accepted for presentation has increased from 60 in the first conference to 130 in this conference.  We 

have enhanced the Internet division by creating a real time environment in which the participants can 

present and discuss their research rather than simply posting it online without interaction.  The Internet 

presentations will be broadcasted in our regular conference sessions so that all participants can attend 

the sessions.  The submission and registration processes were also improved, providing submission and 

payment confirmations upon receipt. 

 

We at AmHighEd believe that research is a cooperative enterprise among scholars and practitioners. 

That is why we are committed to providing a collaborative environment that fosters the free flow of 

ideas and constructive feedback among researchers, practitioners, and students.  We would like to 

thank all the attendees whose contributions and participation are essential to creating a stimulating 

environment at the conference. 

 

I would like to take this opportunity to thank the organizing team that did an excellent job of putting this 

conference together. I am also indebted to our reviewers who reviewed the manuscripts, sometimes 

under extreme time constraints, and selected the best papers that fit this conference. 

 

We hope you will find the conference productive, informative, and enjoyable. We also wish you a 

pleasant stay in Williamsburg and look forward to receiving your constructive comments that would 

help us in our future planning. 

 

Sincerely, 

Alireza Lari 

Professor of Management and Conference Chair 

Fayetteville State University 
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THE BALANCED SCORECARD: AN EMPIRICAL INVESTIGATION OF THE IMPACT ON CORPORATE 

FINANCIAL PERFORMANCE ς VALUABLE STRATEGIC MANAGEMENT TOOL OR PASSING FAD 

 

Ian D. Duncan 

Clearwater Christian College 

3400 Gulf-to-Bay Boulevard 

Clearwater, Florida 33759 

ianduncan@clearwater.edu 

 

ABSTRACT 

 

The concept of a balanced scorecard approach to performance measurement has been around for about 

17 years. Robert Kaplan and David Norton first introduced the balanced scorecard concept in a 1992 

IŀǊǾŀǊŘ .ǳǎƛƴŜǎǎ wŜǾƛŜǿ ŀǊǘƛŎƭŜ ŜƴǘƛǘƭŜŘ ά¢ƘŜ .ŀƭŀƴŎŜŘ {ŎƻǊŜŎŀǊŘ ς aŜŀǎǳǊŜǎ ¢Ƙŀǘ 5ǊƛǾŜ tŜǊŦƻǊƳŀƴŎŜέΦ  

 

The concept of a balanced scorecard is standard content for a modern college cost accounting textbook, 

and it is presented as a tool that will unquestionably lead to the creation of future economic value for 

the organization. This contention, however, has yet to be empirically validated! We are in essence 

teaching as fact something which has yet to proven to be a fact.  

 

Much has been written about the concept and numerous empirical studies have been conducted to 

evaluate the benefits of the balanced scorecard. The results of these empirical studies are varied and 

inconclusive with respect to the benefit of implementing a balanced scorecard in the form of improved 

financial performance. Often the empirical research is in the form of a case study, and it is therefore 

difficult to make generalizations from the results. Further, the reporting of the studies is incomplete in 

certain respects. The literature has yet to present the results of an empirical research study that 

conclusively demonstrates that the adoption and implementation of a balanced scorecard is associated 

with improved financial performance.  

 

The present research study was an attempt to further expand and develop the balanced scored 

literature. It entailed an empirical examination of the improvement in financial performance resulting 

from the implementation of a balanced scorecard. In this regard, the study used the responses to a mail 

survey questionnaire that were received from chief financial officers of Fortune 1000 companies, along 

with publicly available published financial performance information for both individual companies and 

also for industries as identified by industry SIC codes. The research question that was addressed by this 

study is: Does the implementation and use of a balanced scorecard improve company financial 

performance? 
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Using survey data along with archival financial data this research has shown empirically that there is, in 

the context of the present study, a statistically significant relationship between the implementation of a 

balanced scorecard and improved financial performance.  

 

While the present research study is not without limitation, it has provided some much need empirical 

evidence with respect to the impact of the implementation of a balanced scorecard on financial 

performance. Intuitively, one would expect the greater and more detailed focus on operations that is 

characteristic of a balanced scorecard should yield superior financial returns, but without empirical 

evidence this is a claim that is unsubstantiated. With this study there is the initial empirical evidence 

that validated this claim. 
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James R. Barth 

Auburn University 
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Auburn, AL 36849 
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Keven Yost 

Auburn University 
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Auburn, AL 36849 
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ABSTRACT  

 

This paper attempts to evaluate factors that impel or impede cross-border bank mergers and 

acquisitions using logistic regressions. The effects of bank specific features, from both target and 

ŀŎǉǳƛǊƛƴƎ ōŀƴƪǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎΣ ŀǊŜ ŜǎǘƛƳŀted. The effects of bank regulations are estimated, from both 

target and acqǳƛǊƛƴƎ ŎƻǳƴǘǊƛŜǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎΦ Three comprehensive and informative datasets are 

ŎƻƳōƛƴŜŘ ǘƻ ōŜŎƻƳŜ ŀ ǳƴƛǉǳŜ ŘŀǘŀǎŜǘ ǘƻ ǎǘǳŘȅ ōŀƴƪǎΩ ŎǊƻǎǎ-border merger and acquisition activities. 

The banking sector regulatory variables included are expected to make this study the first to empirically 

and comprehensively analyze the interrelationship between bank regulations and cross-border bank 

mergers and acquisitions.  

 

Keywords: cross-border banking, bank mergers and acquisitions, bank regulation 

 

Introduction  

Over a ŘŜŎŀŘŜΣ ōŀƴƪǎΩ ŎǊƻǎǎ-border merger and acquisition activities have shown a surge. The 

intensification of globalization is the foremost engine launching global banking. Search for economic 

profits from international comparative advantages motivated companies to expand abroad; banks 

thereby followed their customers into foreign markets. Banks also try to seize the arising growth and 

reorientation opportunities from the subsequent global financial system restructuring, in an urgent need 

to expand oversea markets.  

mailto:barthjr@auburn.edu
mailto:linna334@gmail.com
mailto:yostkev@auburn.edu
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Other forces that can not be ignored are intensified banking sector deregulation (Barth, Nolle, and Rice, 

2000) and more harmonized bank regulation practices between countries. The former is shown by 

ŎƻǳƴǘǊƛŜǎΩ ŜŦŦƻǊǘ ǘƻ ǊŜƳƻǾŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ƻǇŜǊŀǘƛƴƎ ƎŜƻƎǊŀǇƘȅ ŀƴŘ ƳǳƭǘƛǇƭŜ ŦƛƴŀƴŎƛŀƭ ŀŎǘƛǾƛǘƛŜǎ Ǿƛŀ 

financial legislations (Hagendorff, Collins, and Keasey, 2007). The latter is reflected in Basel accords that 

aim to foster harmonized international regulatory practices (Barth, Caprio, and Levine, 2008). In this 

paper, indices computed using data from past regulatory practices are used as proxies for regulatory 

restrictions and Basel II pillars, which are capital regulation, supervisory oversight and market discipline, 

to predict impacts that bank regulations impose on cross-border bank mergers and acquisitions. 

The literature on bank mergers and acquisitions can be summarized into two main groups. One group 

uses bank level data to ǎǘǳŘȅ ōŀƴƪǎΩ ƳƻǘƛǾŀǘƛƻƴǎ ŦƻǊ ƳŜǊƎŜǊǎ ŀƴŘ ŀŎǉǳƛǎƛǘƛƻƴǎ Ǿƛŀ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ōŀƴƪǎΩ 

performance improvement after merger and acquisition activities (Gropper, 1991; Houston and 

Ryngaert, 1994; DeYoung and Nolle, 1996; Milbourn, Boot, and Thakor, 1999; Huizinga, Nelissenan, and 

Vennet, 2001; Amel, Barnes, Panetta, and Salleo, 2004; Cornett, McNutt, and Tehranian 2006). The 

ƻǘƘŜǊ ƎǊƻǳǇ ǳǎŜǎ ŎƻǳƴǘǊȅ ƭŜǾŜƭ Řŀǘŀ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘƻǎŜ ŦŀŎǘƻǊǎ ǘƘŀǘ ƛƳǇŜŘŜ ƻǊ ƛƳǇŜƭ ōŀƴƪǎΩ ŎǊƻǎǎ-

border merger and acquisition activities (Dopico and Wilcox, 2002; Buch, 2003; Buch and DeLong, 2004; 

Claessens and Horen, 2007; Horen, 2007; Lanine and Vennet, 2007; Pasiouras, Tanna, and Gaganis, 

2007; Hernando, Nieto, and Wall, 2009). However, the literatures do not explore the specific bank 

regulation effects (Focarelli and Pozzolo, 2001; Focarelli and Pozzolo, 2006; Berger, 2007; Kohler, 2008). 

In this study, a unique and comprehensive bank regulation database is used in the empirical models to 

address bank regulation effects from different dimensions. Further, both bank specific and country 

specific features are accounted for to analyze the relative importance of macro-specific versus bank-

specific factors in international merger decisions.  

Testable hypothesis 

Economies of scale are the situations in which firms obtain average cost reductions when expanding 

their scale of operation to certain instances. This theory well explains why firms tend to merge or 

acquire other firms horizontally. Many studies on financial sector consolidation have found that 

economies of scale do exist after financial firms consolidate. Berger, Demsetz, and Strahan (1999) 

conducted detailed reviews of the broad literature on this topic. Consistent with scale economy 

theory, large banks should be more likely to become both cross-border targets and acquirers; X-

efficiency theory (Leibenstein, 1966) indicates that firms of different efficiency levels merge would 

create considerable returns for both. Consistent with this theory, efficient firms should tend to acquire 

relatively inefficient firms; Firms can raise their economic profits by increasing their market powers in 

setting prices on the goods and services they provide. Under this market power hypothesis (Lanine 

and Vennet, 2007), firms tend to target foreign banks that possess large market shares in their home 

countries, through which acquiring firms can obtain remarkable market shares.  

According to Focarelli and Pozzolo (2001), stringent bank regulatory restrictions lead to low frequency in 

cross-border bank mergers and acquisitions. Berger (2007) points out major regulation barriers against 

http://en.wikipedia.org/wiki/Harvey_Leibenstein
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international banking including explicit barriers like regulations limiting foreign bank entry or expansion, 

and implicit barriers like inconsistency in regulatory practices and legal systems between countries.  

Banks engaging in cross-border merger and acquisition activities need to comply with two different sets 

of regulatory practices, which induce extra costs and neutralize the benefits obtainable from economies 

of scale and scope. Banks from countries which have already implemented more intensified 

deregulation on the banking sector, imposing less stringent restrictions on bank activities and 

ownership, and having bank regulation practices more harmonized with the global banking system, 

which are consistent with the Basel capital accords, relying more on capital regulation and official 

supervision instead of on direct control over banks, should be more attractive to foreign acquirers. With 

respect to acquiring banks, stringent regulations on domestic banking sector impede banks to exploit 

ŀŘŘƛǘƛƻƴŀƭ ōŜƴŜŦƛǘǎ ƛƴ ǘƘŜ ŘƻƳŜǎǘƛŎ ƳŀǊƪŜǘ Ǿƛŀ ǎŎƻǇŜ ŜŎƻƴƻƳƛŜǎΣ ǿƘƛŎƘ ŜƴƘŀƴŎŜ ōŀƴƪǎΩ ƛƴŎŜƴǘƛǾŜǎ ǘƻ 

expand abroad. ²ƘŜǊŜŀǎΣ ǊŜƎǳƭŀǘƛƻƴ ōǳǊŘŜƴǎ ƛƴŎǊŜŀǎŜ ŘƻƳŜǎǘƛŎ ōŀƴƪǎΩ difficulty expanding abroad, 

ƭƻǿŜǊƛƴƎ ǘƘŜ ǇǊƻōŀōƛƭƛǘƛŜǎ ƻŦ ōŀƴƪǎΩ ŎǊƻǎǎ-border merger and acquisition activities.  

Data sources and variables 

The data for this study mainly come from three sources: 1) three surveys under the World Bank project 

ά.ŀƴƪ wŜƎǳƭŀǘƛƻƴ ŀƴŘ {ǳǇŜǊǾƛǎƛƻƴέ ό.ŀǊǘƘΣ /ŀǇǊƛƻΣ ŀƴŘ [ŜǾƛƴŜΣ нллсύΤ нύ .ŀƴƪ{ŎƻǇŜΤ ŀƴŘ оύ 5ŜŀƭƻƎƛŎ 

M&A Analytics. Three datasets are merged to create a unique dataset of cross-border bank mergers and 

acquisitions. Since there was no unique identification for each bank across different datasets, merging 

them was accomplished by using bank name and when the names were not exactly unique, bank asset 

and other bank specific information was used to be sure correct data was assigned to each bank name.  

Since in this study, the pull and push of cross-border deals are the main concerns, which are factors that 

pull firms to go abroad to acquire foreign banks or push banks to acquire foreign firms, transactions 

during 1996 and 2006 were used from Dealogic that fall into the following groups: a) both acquirers and 

targets are banks; b) all acquirers are banks and targets are nonbanks; c) all targets are banks and 

acquirers are nonbanks. In addition, classifications are based on both acquirers and targets being from 

the same country and acquirers and targets being from different countries.  

Dependent variables are computed using information from Dealogic M&A Analytics and BankScope, 

which equal 1 if a bank is a cross-border target or acquirer and equal 0 otherwise. Two sets of 

explanatory variables are primarily used in the empirical analysis. Bank specific variables are obtained or 

computed from BankScope. Cost to income ratio (CTIR) is computed as the ratio of overhead to the sum 

ƻŦ ƴŜǘ ƛƴǘŜǊŜǎǘ ǊŜǾŜƴǳŜǎ ŀƴŘ ƻǘƘŜǊ ƻǇŜǊŀǘƛƴƎ ƛƴŎƻƳŜΦ ¢Ƙƛǎ Ǌŀǘƛƻ ƛǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ōŀƴƪΩǎ Ŏƻǎǘ 

efficiency. Net interest margin (NIM) is the ratio of interest incomes minus interest expenses and 

divided by average earning assets. Return on assets (ROA) is the ratio of net income to assets. This ratio 

ƛǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ōŀƴƪΩǎ ǇǊƻŦƛǘŀōƛƭƛǘȅ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ǇŜǊŦƻǊƳŀƴŎŜ ŀǎ ƛǘ ƭƻƻƪǎ ŀǘ ǘƘŜ ǊŜǘǳǊƴǎ ƎŜƴŜǊŀǘŜŘ 

from the assets financed by banks. After controlling for cost efficiency and net interest margin, ROA 

acǘǳŀƭƭȅ ƳŜŀǎǳǊŜǎ ōŀƴƪΩǎ ǇǊƻŦƛǘŀōƛƭƛǘȅ ŦǊƻƳ ƴƻƴǘǊŀŘƛǘƛƻƴŀƭ ōŀƴƪ ŀŎǘƛǾƛǘƛŜǎΣ ǎǳŎƘ ŀǎ ŦŜŜǎ ŀƴŘ ǘǊŀŘƛƴƎ 

ŀŎǘƛǾƛǘƛŜǎΦ 9ǉǳƛǘȅ ǘƻ ǘƻǘŀƭ ŀǎǎŜǘ Ǌŀǘƛƻ ό9ψ¢!ύ ƛǎ ƛƴŎƭǳŘŜŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ōŀƴƪΩǎ ŎŀǇƛǘŀƭ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜ 
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ƭŜǾŜǊŀƎŜ Ǌŀǘƛƻ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ōŀƴƪΩǎ ǇǊƻŦƛǘŀōƛƭƛǘȅΦ [ƻƎŀǊƛǘƘƳ ƻŦ ōŀƴƪΩǎ ǘƻǘŀƭ ŀǎǎŜǘǎ όƭƻƎ¢!ύ 

is included to measure bank size.  

Bank regulation variables are computed using data from three World Bank surveys (Barth, Caprio, and 

[ŜǾƛƴŜΣ нллсύΦ {ƛƴŎŜ ōŀƴƪǎΩ ōǳǎƛƴŜǎǎ ǎŎƻǇŜǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ƎǊŜŀǘƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ŎƻǳƴǘǊƛŜǎΩ 

regulatory restrictions as to what extent banks are allowed to engage in multiple activities, two variables 

ŀǊŜ ƛƴŎƭǳŘŜŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ōŀƴƪǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ƳǳƭǘƛǇƭŜ ŀŎǘƛǾƛǘƛŜǎΦ ¢ǿƻ ƳŜŀǎǳǊŜǎ ŀǎ 

proxy for two pillars of Basel II are also included. All the bank regulation variables are reported in table 

1.  

Some control variables are also included to mitigate omitted variable bias. Stock market capitalization to 

GDP ratio (STMKTCAP) is included to account for ŎƻǳƴǘǊȅΩǎ ŦƛƴŀƴŎƛŀƭ ƳŀǊƪŜǘ ŘŜǾŜƭƻǇƳŜƴǘ ǎǘŀǘǳǎΦ aŀǊƪŜǘ 

ǎƘŀǊŜ ǾŀǊƛŀōƭŜ όa{I!w9ύ ŎƻƳǇǳǘŜŘ ŀǎ ǘƘŜ ǎƘŀǊŜ ƻŦ ŀ ōŀƴƪΩǎ ŀǎǎŜǘ ƛƴ ŀ ŎƻǳƴǘǊȅΩǎ ŀƎƎǊŜƎŀǘŜ ōŀƴƪƛƴƎ 

ŀǎǎŜǘǎ ƛǎ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ǘƻ ƳŜŀǎǳǊŜ ƛƴŘƛǾƛŘǳŀƭ ōŀƴƪΩǎ ƳŀǊƪŜǘ ǇƻǿŜǊ ƛƴ ǘƘŜ ŘƻƳŜǎǘƛŎ ƳŀǊƪŜǘΦ ¢ƘŜ 

logarithm ƻŦ ǊŜŀƭ D5t ǇŜǊ ŎŀǇƛǘŀ ƭŀƎƎŜŘ ƻƴŜ ȅŜŀǊ ό[[!DD5tt/ύ ƛǎ ƛƴŎƭǳŘŜŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ŎƻǳƴǘǊȅΩǎ 

ŘƻƳŜǎǘƛŎ ƳŀǊƪŜǘ ǇƻǘŜƴǘƛŀƭΦ ¢ƘŜ ƻǇŜƴƴŜǎǎ ƛƴŘŜȄ ƳŜŀǎǳǊƛƴƎ ŎƻǳƴǘǊƛŜǎΩ ƻǇŜƴƴŜǎǎ ƛƴ ǘƘŜ ǊŜŀƭ ŜŎƻƴƻƳȅ 

όht9bύ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǳƳ ƻŦ ŀ ŎƻǳƴǘȅΩǎ ƛƳǇƻǊǘǎ ŀƴŘ ŜȄǇƻǊǘǎ ŘƛǾƛŘŜd by GDP.  

Empirical analysis 

Both pull and push factors that stimulate cross-border bank mergers and acquisitions are analyzed. In 

particular, two concerns are addressed. First, what bank, industry and country specific factors that 

characterize target banks pull foreign acquirers to enter domestic countries via mergers and 

acquisitions? Second, what bank, industry and country specific factors that characterize acquiring banks 

push them to go abroad via mergers and acquisitions?  

Since the dependent variable is binary, which equals 1 or 0, a binary choice model is used. There are 

different methodologies to estimate models with binary dependent variables. In this paper, a binomial 

logit model is estimated (see, McFadden, 1973), which models the probability of being chosen (Y=1) 

against not being chosen (Y=0). The determinants that 
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Table 1 

Bank Regulation and Supervision Index 

 

Variable Description Definition 

OVER3AR 

Overall activities 

restrictiveness measures the 

degree to which banks can 

engage in securities, 

insurance and real estate 

activities. It ranges from 4 to 

16; 4 is unrestricted and 16 

is prohibited. 

WBG 4.1-4.3: What is the level of regulatory 

restrictiveness for bank participation in 

securities, insurance and real estate activities: 

(1) Unrestricted, (2) Permitted, (3) Restricted, 

(4) Prohibited? 

BONF 

Bank owning nonfinancial 

firms measures the degree 

to which banks can own 

voting shares in nonfinancial 

firms. The index ranges from 

1 to 4; 1 is unrestricted and 

4 is prohibited. 

WBG 4.4: What is the level of regulatory 

restrictiveness for bank ownership of 

nonfinancial firms: (1) Unrestricted, (2) 

Permitted, (3) Restricted, (4) Prohibited? 

NFOB 

Nonfinancial firm owning 

banks measures the degree 

to which nonfinancial firms 

can own voting shares in 

banks. The index ranges 

from 1 to 4; 1 is unrestricted 

and 4 is prohibited. 

WBG 2.3: What is the level of regulatory 

restrictiveness for nonfinancial firms ownership 

of banks: (1) Unrestricted, (2) Permitted, (3) 

Restricted, (4) Prohibited? 

BCASSET 

Bank concentration assets 

measures percent of top five 

banks' assets to country's 

total bank assets (%). 

WBG 2.6.2: of commercial banks in your 

country, what fraction of assets is held by the 

five largest banks? 

GOVBANK 

Government bank 

ownership measures 

percent of 

government-owned bank 

assets to country's total 

bank assets (%). 

WBG 3.8.1: What fraction of the banking 

ǎȅǎǘŜƳΩǎ ŀǎǎŜǘǎ ƛǎ ƛƴ ōŀƴƪǎ ǘƘŀǘ ŀǊŜ рл҈ ƻǊ ƳƻǊŜ 

government owned? 

CRINDEX 

Capital regulatory index 

measures both the amount 

of capital and verifiable 

sources of capital that a 

bank is required to possess. 

It ranges from 3 to 10; 

higher values indicate 

greater stringency. 

(a) + (b) 

(a) Overall capital stringency: 

WBG3.1.1+3.2+3.3+3.9.1+3.9.2+3.9.3+(1 if 

3.7<0.75); Yes=1; No=0 

(b) Initial capital stringency: WBG1.5+1.6+1.7; 

WBG 1.5: Yes=0, No=1; WBG 1.6&1.7: Yes=1, 

No=0. 



 

 
2010 American Institute of Higher Education-Proceedings    Volume 3, Number 1 

 

The 4th International Conference - Williamsburg, VA, March 17-19, 2010  Page 18 
 

Table 1 (continued) 

 

Variable 

Descriptio

n Definition 

  

WBG1.5: Are the sources of funds to be used as capital verified by the 

regulatory/supervisory authorities? 

WBG1.6: Can the initial disbursement or subsequent injections of capital be done 

with assets other than cash or government securities? 

WBG1.7: Can initial disbursement of capital be done with borrowed funds? 

WBG3.1: What is the minimum capital-asset ratio requirement? 

WBG3.1.1: Is this ratio risk weighted in line with the 1988 Basle guidelines? 

WBG3.2: Does the minimum ratio vary as a function of an individual bank's credit 

risk? 

WBG3.3: Does the minimum ratio vary as a function of market risk? 

WBG3.7: What fraction of revaluation gains is allowed as part of capital? 

WBG3.9: Before minimum capital adequacy is determined, which of the following 

are deducted from the book value of capital? 

WBG3.9.1: Market value of loan losses not realized in accounting books? 

WBG3.9.2: Unrealized losses in securities portfolios 

WBG3.9.3: Unrealized foreign exchange losses? 

OSPOWE

R 

Official 

supervisor

y power 

measures 

the extent 

to which 

WBG5.5+5.6+5.7+6.1+10.4+11.2+11.3.1+11.3.2+11.3.3+11.6+11.7+11.9.1+11.9.2

+11.9.3; 

WBG 5.5, 5.6, 5.7, 6.1, 10.4, 11.2, 11.3.1, 11.3.2&11.3.3: Yes=1, No=0; WBG 11.6, 

11.7&11.9: Bank supervisor=1; Deposit insurance agency=0.5; Bank restructuring 

or asset management agency=0.5; Others=0. 
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Table 1 (continued) 

 

Variable Description Definition 

  

WBG5.6: Are auditors required by law to communicate directly to the supervisory 

agency any presumed involvement of bank directors or senior managers in 

elicit activities, fraud, or insider abuse? 

WBG5.7: Can supervisors take legal action  

WBG6.1: Can the supervisory authority force a bank to change its internal 

organizational structure?  

WBG10.4: Are off-balance sheet items disclosed to supervisors? 

².DммΦнΥ /ŀƴ ǘƘŜ ǎǳǇŜǊǾƛǎƻǊȅ ŀƎŜƴŎȅ ƻǊŘŜǊ ǘƘŜ ōŀƴƪΩǎ directors or management 

to constitute provisions to cover actual or potential losses? 

².DммΦоΥ /ŀƴ ǘƘŜ ǎǳǇŜǊǾƛǎƻǊȅ ŀƎŜƴŎȅ ǎǳǎǇŜƴŘ ǘƘŜ ŘƛǊŜŎǘƻǊǎΩ ŘŜŎƛǎƛƻƴ ǘƻ 

distribute: 

WBG11.3.1: Dividends? 

WBG11.3.2: Bonuses? 

WBG11.3.3: Management fees? 

WBG11.6: Who can legally declare - such that this declaration supersedes the 

some of the rights of shareholders ς that a bank is insolvent? 

WBG11.7: According to the banking law, who has authority to intervene ς that is, 

suspend some or all ownership rights ς a problem bank? 

WBG11.9: Regarding bank restructuring and reorganization, can the supervisory 

agency or any other government agency do the following: 

WBG11.9.1: Supersede shareholder rights? 

WBG11.9.2: Remove and replace management? 

WBG11.9.3: Remove and replace directors?  

affect probability of cross-border bank mergers and acquisitions are sketched by two sets of 

regression equations: 

P(Y=1)=h+ 1̡BANK_TAR+ 2̡REG_TAR+ 3̡ECON_TAR                (1) 

          P(Y=1)=h+ 1̡BANK_ACQ+ 2̡REG_ACQ+̡ 3ECON_ACQ               (2) 

Where 1=target bank in equation (1) and 1=acquiring bank in equation (2). BANK is a vector of bank 

characteristic variables for target bank and acquiring bank respectively. REG is a vector of bank 

regulatory variables for target country and acquiring country. A vector of macroeconomic variables is 

also controlled. 

Pull factors  

Binomial regressions on pull factors estimate the effects of target bank specific factors and target 

country specific bank regulatory factors on target bank probability. Several specifications of equation 

1 are estimated (table 2).  



 

 
2010 American Institute of Higher Education-Proceedings    Volume 3, Number 1 

 

The 4th International Conference - Williamsburg, VA, March 17-19, 2010  Page 20 
 

As expected, both bank size and cost to income ratio are positively correlated with ōŀƴƪǎΩ 

probability of being cross-border acquired, which indicates that large and inefficient banks are 

more likely to become cross-border targets.  

aƻǊŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ōŀƴƪ ƻǿƴƛƴƎ ƴƻƴŦƛƴŀƴŎƛŀƭ ŦƛǊƳǎ ό.hbCύ ƭƻǿŜǊ ŘƻƳŜǎǘƛŎ ōŀƴƪǎΩ ǇǊƻōŀōƛƭƛǘȅ ƻŦ 

being targŜǘŜŘΦ Lǘ Ŏŀƴ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ōŀƴƪ ƻǿƴŜǊǎƘƛǇ ǊŜǎǘǊƛŎǘƛƻƴǎ ǊŜŘǳŎŜ ōŀƴƪΩǎ ǇǊƻōŀōƛƭƛǘȅ ǘƻ 

achieve scope economies via engaging in nonfinancial activities. Greater restrictions on bank 

ŀŎǘƛǾƛǘƛŜǎ όh±9wо!wύ ǊŜǎǳƭǘ ƛƴ ōŀƴƪǎΩ ƘƛƎƘŜǊ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ōŜƛƴƎ ŀŎǉǳƛǊŜŘ. After controlling for the 

stock market capitalization ratio, the bank activity restriction effect diminishes. Thus, it can be 

hypothesized that the positive bank activity restriction effect actually reflects the negative security 

market development effect, which is verified by the significantly negative coefficient of the stock 

market capitalization ratio. BCASSET is positively related to target probability, indicating that more 

concentrated banking sectors induce more foreign entry.  

Some features of bank regulatory and supervisory regime may be sufficiently correlated with other 

features (see Barth, Caprio, and Levine, 2006), thus impacts of some bank regulatory variables on 

target probability may be significantly influenced by others. To identify the effects of certain bank 

ǊŜƎǳƭŀǘƛƻƴ ŦŜŀǘǳǊŜǎ ƻƴ ōŀƴƪǎΩ ǘŀǊƎŜǘ ǇǊƻōŀōƛƭƛǘƛŜǎ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƻǘƘŜǊ ōŀƴƪ ǊŜƎǳƭŀǘƛƻƴ ŦŜŀǘǳǊŜǎΣ 

bank activity restriction indicator is interacted with capital 
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Table 2  

Pull Regression 

 

 

Model 1 Model 2 Model 3 

Model 4 

Model 

5 Model 6 

Intercept -7.438***  -10.546*** -10.239*** 

-10.000*

**  

-9.114*

**  

-13.657*

**  

 (0.698) (1.580) (1.592) (1.618) (2.468) (2.240) 

CTIR 0.003***  0.003***  0.002** 0.003**  

0.003*

*  0.003 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) 

ROAA 0.017 0.018 0.012 0.013 -0.005 0.028 

 (0.021) (0.021) (0.022) (0.023) (0.022) (0.033) 

logTA 0.335***  0.341***  0.389***  

0.376**

*  

0.405*

**  

0.355**

*  

 (0.033) (0.033) (0.035) (0.036) (0.065) (0.053) 

E_TA 0.004 0.004 0.007 0.007 0.003 0.008 

 (0.006) (0.006) (0.006) (0.006) (0.008) (0.008) 

NIM 0.001 0.001 0.001 0.001 -0.001 -0.017 

 (0.004) (0.004) (0.005) (0.005) (0.008) (0.027) 

OVER3AR 0.084* 0.089** 0.023 0.031 0.024 -0.065 

 (0.043) (0.044) (0.047) (0.048) (0.067) (0.059) 

BONF -0.333***  -0.358***  -0.342***  

-0.319**

*  -0.257* -0.122 

 (0.109) (0.110) (0.111) (0.112) (0.136) (0.156) 

NFOB -0.032 -0.045 -0.033 -0.063 

-0.472*

**  0.053 
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Table 2 (continued) 

 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

BCASSET 0.010*** 0.010*** 0.009*** 0.007**  0.016*** 0.010** 

 (0.003) (0.003) (0.003) (0.004) (0.006) (0.005) 

GOVBANK 0.004 0.003 -0.003 -0.003 -0.011* 0.041** 

 (0.003) (0.003) (0.004) (0.004) (0.006) (0.017) 

CRINDEX*OSPOWER  -0.044** -0.055*** 

-0.054**

*  -0.057** 

-0.091**

* 

  (0.020) (0.020) (0.020) (0.028) (0.025) 

STMKTCAP   -1.127*** 

-1.107**

*  

-1.434**

* 

-1.071**

* 

   (0.230) (0.234) (0.427) (0.243) 

MSHARE    0.454** 0.1914 0.4172 

    (0.195) (0.317) (0.216) 

Observations 15219 15219 14539 13990 6475 7923 

Pseudo R2 0.06 0.06 0.08 0.08 0.08 0.08 

HL Statistics 0.547 0.034 0.581 0.607 0.59 0.29 

 

Model (1) through (6) are estimated using binomial logistic regressions, where dependent variable 

equals one if the bank has been cross-border acquired and zero otherwise. CTIR, ROA, logTA, E_TA 

and NIM are bank specific variables. OVER3AR, BONF, NFOB, CRINDEX, OSPOWER, BCASSET, 

GOVBANK and FORBANK are country specific bank regulatory variables. MSHARE is market share 

variables calculated using data from Bankscope and IFS. Data on bank specific variables are from 

BankScope. Data on bank specific variables are from BankScope. Bank regulatory variables are 

computed from World Bank Survey I/ILκLLL ǳƴŘŜǊ ǇǊƻƧŜŎǘ ά.ŀƴƪ wŜƎǳƭŀǘƛƻƴ ŀƴŘ {ǳǇŜǊǾƛǎƛƻƴέΦ 
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regulation index, official supervisory power index, and an indicator measuring if a country has an 

explicit deposit insurance scheme. None of the interaction terms are significant. The results are 

consistent with Barth, Caprio, and Levine (2004), who found that restricting bank activities impede 

financial development and exacerbate financial fragility, even in the presence of generous deposit 

insurance and weak institutional environments.  

A significantly negative effect for the interaction term between capital regulatory index and official 

supervisory power index is found. One interpretation is that effect of official supervision and capital 

regulation on the target probability depends on the initial level of the other. More specifically, 

sufficient capital regulaǘƛƻƴ ŜƴƘŀƴŎŜǎ ŀ ōŀƴƪΩǎ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ōŜƛƴƎ ŀŎǉǳƛǊŜŘ ƻƴƭȅ ƛŦ ƻŦŦƛŎƛŀƭ ǎǳǇŜǊǾƛǎƻǊȅ 

power is below a certain level; increasing capital regulation, however, decreases probability if the initial 

official supervisory power is large. The same is true for official supervision effect. The results indicate 

that for those countries with a weak institutional environment, characterized by weak supervisory 

power and insufficient capital regulation, reinforcement of either of the regulatory instruments can 

make domestic banks more attractive to foreign acquirers. Whereas, for countries already implement 

strong official supervision or sufficient capital regulation, excessive official supervision or capital 

ǊŜƎǳƭŀǘƛƻƴ ǿƛƭƭ ǊŜŘǳŎŜ ŘƻƳŜǎǘƛŎ ōŀƴƪǎΩ ǇǊƻōŀōƛƭƛǘƛŜǎ ƻŦ ōŜƛƴƎ ŀŎǉǳƛred. 

Buch and DeLong (2004) found that regulations strengthening domestic banking system make domestic 

banks more attractive targets of international bank mergers by increasing transparency and enhancing 

supervisory power. The results differ from Buch and DeLong (2004) in that official supervisory power 

contributes positively to target probability conditioned on insufficient capital regulation.  

Based on the presumption that large bank for country with large banking system is likely to account for 

only a small market share, whereas small bank for country with small banking system may account for a 

ƭŀǊƎŜ ƳŀǊƪŜǘ ǎƘŀǊŜΣ ǾŀǊƛŀōƭŜ ƛǎ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ōŀƴƪΩǎ ƳŀǊƪŜǘ ǇƻǿŜǊ ƛƴ ŘƻƳŜǎǘƛŎ ƳŀǊƪŜǘΦ ! 

ǇƻǎƛǘƛǾŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ōŀƴƪΩǎ ƳŀǊƪŜǘ ǎƘŀǊŜ ŀƴŘ ǘŀǊƎŜǘ probability is found. Lanine and Vennet 

(2007) also found evidence to support the market power hypothesis. 

Model 5 is specified based on the fact that over 60% of the sample target banks have a government 

bank ownership below 20%. High government bank ownership places an endogenetic barrier to foreign 

ŜƴǘǊȅΣ ƛΦŜΦΣ ǎƻƳŜ ŎƻǳƴǘǊƛŜǎΩ ŘƻƳŜǎǘƛŎ ōŀƴƪǎ ƘŀǾŜ ŀ ǎƳŀƭƭ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ōŜƛƴƎ ŎǊƻǎǎ-border acquired 

because of their high government bank ownership. Countries with varying degrees of privatization in 

banking sectors may share some common features, and this may affect the significance of some 

explanatory variables. It is reasonable to resample target banks to resemble those operating in 

countries with similar government bank ownership.  

Emerging countries with high growth potential are primary objective markets for foreign capital 

inflows. About 60% of the sample target banks come from emerging markets. Foreign bank presence 

is relatively low in developed nations due to the comparative disadvantages of foreign banks after 

entering the markets. Specifically, foreign banks in developed nations are less efficient than domestic 

banks and not as profitable as domestic banks. This implicit barrier for cross-border bank mergers 

and acquisitions dominates if target banks are from developed nations. However, implicit and explicit 

barriers on foreign entry are different if target countries are developing nations. Developing nations 
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place more foreign entry barriers and activity restrictions. Developing nations also are more likely to 

subsidize government owned banks, implicitly crowding out foreign as well as privately owned banks 

(Berger, 2007). Based on this reasoning, the banks are again subsampled to include only those from 

countries with per capita GDP between 1000 and 10000 U.S. dollars (model 6). 

For countries with high degree of privatization in banking sectors, cost efficiency and restrictions on 

bank owning nonfinancial firms become irrelevant. In addition, higher government bank ownership 

ƛƴŎǊŜŀǎŜǎ ŘƻƳŜǎǘƛŎ ōŀƴƪǎΩ Ǉrobabilities of being acquired. For emerging countries, more restrictions 

ƻƴ ƴƻƴŦƛƴŀƴŎƛŀƭ ŦƛǊƳ ƻǿƴƛƴƎ ōŀƴƪǎ ŀƴŘ ƘƛƎƘŜǊ ƎƻǾŜǊƴƳŜƴǘ ōŀƴƪ ƻǿƴŜǊǎƘƛǇ ǊŜŘǳŎŜ ōŀƴƪǎΩ 

probabilities to become cross-border targets.  

Push factors  

Binomial regressions on push factors estimate effects of acquiring bank specific factors and acquiring 

ŎƻǳƴǘǊȅ ǎǇŜŎƛŦƛŎ ōŀƴƪ ǊŜƎǳƭŀǘƻǊȅ ŦŀŎǘƻǊǎ ƻƴ ōŀƴƪΩǎ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ōŜŎƻƳƛƴƎ ŦƻǊŜƛƎƴ ŀŎǉǳƛǊŜǊ όǘŀōƭŜ оύΦ 

Model 1-3 include banks with assets above 10 billion US dollars.  

LogTA has an expected positive effect, indicating that large banks tend to be cross-border acquirers. 

ROA ratio is positively related to acquiring probability. After controlling for NIM and CTIR ratios, the 

result indicates that banks more profitable from innovative activities are more likely to become cross-

border acquirers. Compared with pull models, cost inefficiency is a determinant for target banks, while 

profitability from nontraditional activities is a determinant for acquiring banks. 

One implication is that more efficient banks are more capable of engaging in international banking due 

to comparative advantages. This result also indicates that seeking profits from traditional bank 

ŀŎǘƛǾƛǘƛŜǎ ƛǎ ǘƘŜ Ƴŀƛƴ ƳƻǘƛǾŀǘƛƻƴ ƻŦ ŀŎǉǳƛǊƛƴƎ ōŀƴƪǎΩ ŎǊƻǎǎ-border takeovers. As Focarelli and Pozzolo 

(2001) mentioned, banks do not need to be present in foreign countries in order to expand their 

innovative business abroad. Innovative bank services require less face-to-face contact with customers 

and usually are exported cross-border directly. Thus, if banks are seeking to exploit additional profits 

from nontraditional bank activities in foreign markets, it should be found that more efficient banks are 

less likely to engage in foreign acquisitions. 

.hbC ŀƴŘ h±9wо!w ŀǊŜ ōƻǘƘ ƴŜƎŀǘƛǾŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ōŀƴƪǎΩ ŀŎǉǳƛǊƛƴƎ ǇǊƻōŀōƛƭƛǘȅΦ .ƻǘƘ ǾŀǊƛŀōƭŜǎ ƳŜŀǎǳǊŜ 

restrictions on banks. Banks headquartered in countries that are more restrictive on bank activities and 

ownerships are less likely to go abroad. It appears inconsistent with the economy of scope hypothesis. 

Bank restrictions reduce additional profits that can be exploited in domestic markets from nonbank 

activities. As a result, banks should have more incentive to go abroad. However, higher restrictions on 

banks may indicate more burdens on completing deals, reducing the probability of acquisition. The 

results show that negative effect dominates. NFOB has positive coefficient, indicating that more 

restrictions on nonfinancial firms owning banks facilitate banks to become cross-border acquirers.  

http://econpapers.repec.org/RAS/ppo50.htm
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1
 

Table 3 

Push Regression 

 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept -15.511***  -14.637***  -8.869***  -13.301***  -10.985**  -6.913 

 (3.104) (3.073) (3.411) (4.537) (4.754) (5.459) 

CTIR 0.007 0.007 0.01 0.017 0.017 0.021 

 (0.007) (0.007) (0.007) (0.014) (0.014) (0.015) 

ROAA 0.408***  0.416***  0.376***  0.874**  1.038**  0.949**  

 (0.103) (0.103) (0.111) (0.422) (0.443) (0.457) 

E_TA 0.043 0.043 0.038 0.018 0 0.006 

 (0.034) (0.035) (0.040) (0.144) (0.148) (0.147) 

logTA 1.373***  1.395***  1.502***  1.431***  1.454***  1.480***  

 (0.122) (0.124) (0.134) (0.203) (0.204) (0.207) 

NIM 0 0 -0.002 -0.021 -0.044 -0.078 

 (0.011) (0.011) (0.020) (0.148) (0.153) (0.156) 

OVER3AR -0.840**  -0.998***  -0.979***  -1.396**  -1.748***  -1.670***  

 (0.367) (0.376) (0.359) (0.540) (0.587) (0.592) 

BONF -0.874***  -0.850***  -0.615*  -0.763 -0.75 -0.571 

 (0.318) (0.318) (0.316) (0.594) (0.582) (0.583) 

NFOB 0.678***  0.718***  0.564**  0.872***  0.891***  0.792**  

 (0.249) (0.254) (0.256) (0.331) (0.337) (0.340) 

CRINDEX -0.503*  -0.621**  -0.539*  -0.777*  -1.068**  -0.995**  

 (0.303) (0.305) (0.292) (0.413) (0.450) (0.453) 

OSPOWER 0.035 0.035 -0.038 -0.004 -0.003 -0.024 

 (0.078) (0.078) (0.079) (0.112) (0.109) (0.108) 
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Table 3 (continued) 

 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

BCASSET 0.021***  0.021***  0.016** 0.01 0.01 0.008 

 (0.006) (0.006) (0.007) (0.008) (0.008) (0.008) 

GOVBANK 0.020***  0.016** -0.004 0.014 0.006 -0.006 

 (0.007) (0.007) (0.010) (0.010) (0.011) (0.014) 

OVER3AR*CRINDEX 0.095* 0.116** 0.099** 0.145** 0.195** 0.177** 

 (0.051) (0.052) (0.049) (0.072) (0.079) (0.081) 

OPEN 0.003 0.005** 0.007***  0.002 0.003 0.005 

 (0.002) (0.002) (0.003) (0.003) (0.004) (0.004) 

STMKTCAP  -0.526 -0.681*  -0.741* -0.901** 

  (0.353) (0.347)  (0.444) (0.458) 

LLAGGDPPC   -0.617***    -0.445 

   (0.193)   (0.295) 

Observations 1376 1374 1374 453 453 453 

Pseudo R2 0.46 0.48 0.48 0.47 0.48 0.48 

HL Statistics 0.836 0.443 0.371 0.36 0.617 0.745 

 

Models are estimated using binomial logistic regressions, where dependent variable equals one 

if the bank is cross-border acquirer and zero otherwise. CTIR, ROA, logTA, E_TA and NIM are bank 

specific variables. OVER3AR, BONF, NFOB, CRINDEX, OSPOWER, BCASSET, GOVBANK and 

FORBANK are country specific bank regulatory variables. Data on bank specific variables are from 

BankScope. Bank regulatory variables are computed from World Bank Survey I/II/III under 

ǇǊƻƧŜŎǘ ά.ŀƴƪ wŜƎǳƭŀǘƛƻƴ ŀƴŘ {ǳǇŜǊǾƛǎƛƻƴέΦ {ǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀǊŜ ǊŜǇƻǊǘŜŘ below coefficients. The 

symbol *** indicates a significance level of 1 percent or less; ** indicates a significance level 

  

DƻǾŜǊƴƳŜƴǘ ōŀƴƪ ƻǿƴŜǊǎƘƛǇ ǎƘŀǊŜ ƛǎ ǇƻǎƛǘƛǾŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ōŀƴƪΩǎ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀŎǉǳƛǊƛƴƎ ƻǘƘŜǊ ŦƻǊŜƛƎƴ 

firms. Higher government bank ownership is equivalent to lower degree of privatization in banking 

sector, i.e., greater barriers in domestic banking sector against entry and expansion, which motivates 

domestic banks to go abroad to search for new opportunities. BCASSET has positive coefficient, 

indicating that banks from more concentrated banking sectors tend to go abroad. The results are 

different from Focarelli and Pozzolo (2001) in that they found both degree of market concentration and 

share of state-ƻǿƴŜŘ ōŀƴƪ ŀǎǎŜǘǎ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ōŀƴƪǎΩ ŀŎǉǳƛǊƛƴƎ ŘŜŎƛǎƛƻƴǎΦ ¢Ƙƛǎ ƛǎ 

interpreted as sample difference. Their results are based on OECD countries.  

Interaction terms of different bank regulatory variables are also included. The only significant 

interrelation found is between capital regulation and bank activity restriction. They are positively 

interrelated. It can be interpreted that the negative effect of bank activity restrictions depends on 

capital regulation. If capital regulation is sufficient, restrictions on bank activities are positively related 

to acquiring probability. More restrictions motivate banks to go abroad. If capital regulation is 

http://econpapers.repec.org/RAS/ppo50.htm
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insufficient, more restrictions on bank activities mitigate banking system instability, and conversely 

decrease the probability of cross-border mergers and acquisitions.  

Taking into account that acquiring banks are likely to follow their customers abroad, variable OPEN is 

controlled. This variable is as expected positively related to acquiring probability, indicating that banks 

from more globalized countries are more likely to become cross-border acquirers. The stock market 

capitalization ratio is also controlled and found negatively related to acquiring probability, which is 

consistent with Focarelli and Pozzolo (2001). They find that banks are seeking additional profit 

opportunities beyond those offered by traditional bank activities at home. When domestic financial 

sector is sufficiently developed so that additional profits can be exploited in domestic market simply by 

offering more innovative financial services, banks have less incentive to expand abroad. Otherwise, 

banks would tend to exploit new profit opportunities by expanding abroad.  

When banks are subsampled to include only those with assets above 35 billion US dollars (model 4-6), 

restrictions on banks owning nonfinancial firms become irrelevant. This may result from including only 

huge banks, which are expected to circumvent burdens readily. An insignificant banking sector 

concentration effect is found for huge banks, indicating that huge banks have less incentive to diversify 

risks likely because they are too big to fail.  

Conclusion 

The results show that both bank characteristics and country characteristics are important determinants 

ƻŦ ōŀƴƪǎΩ ŎǊƻǎǎ-border merger and acquisition activities. Large banks tend to become either cross-

border targets or acquirers. Cost inefficient banks are more likely to be cross-border acquired. Banks 

more profitable from innovative activities are more likely to acquire other foreign firms. Capital 

ŀŘŜǉǳŀŎȅ ƭŜǾŜƭ ƛǎ ƴƻǘ ŀ ǇǊƛƳŀǊȅ ŎƻƴŎŜǊƴ ŦƻǊ ōŀƴƪǎΩ ŎǊƻǎǎ-border mergers and acquisitions.  

As for bank regulation effects, a distinction between target banks and acquiring banks is found. Banks 

headquartered in countries with fewer restrictions on bank activities conditioned on sufficient capital 

regulations, fewer restrictions on bank owning nonfinancial firms, more concentrated banking sector, 

lower privatization in banking sector, are more likely to become foreign acquirers. Comparatively, 

target banks operating in countries with more concentrated and less restricted banking system, relying 

more on moderate capital regulations and official supervisions, are more attractive targets to foreign 

acquirers. 
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ABSTRACT 

In this paper, we have investigated the volatility transmission in the financial markets of G-8 countries 

by using the VAR-EGARCH techniques. From the empirical analyses, it is fairly clear that volatility 

transmissions are present between the G-8 countries during the period of 1995 to 2007. Our analyses 

indicate that the volatilities of some of the G-8 countries are due to the volatility from other markets. Of 

the countries whose volatilities are significantly affected by the volatility of other markets are: Canada, 

France, Italy, UK and USA. Among these five countries, Canada, UK and USA seem to be very highly 

inter-related. The countries that are very dominant in terms of transmitting volatility are: Russia and the 

USA. Interestingly, Japanese markets do not seem to have any significant effect on other G-8 markets. 

However, there have been significant volatility transmissions from the financial markets of Canada, 

Russia and UK to the Japanese markets.  

Keywords: volatility, transmission, heteroskedasticiy, E-GARCH 

Introduction 

Globalization and return - volatility across the asset markets drew attention to academicians and 

ǇǊŀŎǘƛǘƛƻƴŜǊǎ ǎƛƴŎŜ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ǘǳǊƳƻƛƭ ƻŦ ǘƘŜ ƭŀǘŜ улΩǎ ŀƴŘ ŜŀǊƭȅ флΩǎΦ wŜǎŜŀǊŎƘŜǊǎ ŀǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ 

finding out the impact of shocks in return and volatility across different international stock markets and 

in exploring the direct and indirect impact of squared innovations from other markets on a particular 

market. Researchers are also interested in exploring whether the shocks have symmetric or asymmetric 

impact. Recently, researchers start looking closely at the dynamics of correlation in volatility. As a result, 

a large body of the literature of volatility spillover exists (Karolyi (1995), Koutmos and Booth (1995), 

Karolyi and Stulz (1996), Booth, Rouge and Koutmos (1998), Kansas (1998), Ng (2000), Engle (2002), 

mailto:Mohammad.robbani@aamu.edu
mailto:rbhuyan@csusb.edu
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Worthington and Higgs (2004), Beale (2004)). Koutmos (1997) and Francis and Leachman (1996) focused 

their study on the G-7 stock markets. The purpose of this paper is to provide further evidences on the 

price and volatility spillovers across the developed countries. Previous studies by Koutmos (1997) and 

Francis and Leachman (1996) have collectively reported substantial asymmetry in the first and second 

moments of return series across the G-7 countries. To account for such asymmetry, we employ 

multivariate Vector Autoregressive (henceforth VAR) - Exponential Generalized Autoregressive 

Conditionally Heteroscedasticity (henceforth EGARCH) model to monthly closing stock returns from 

1969 to 2005. An EGARCH model makes it possible to investigate the asymmetric impact of good news 

and bad news on the volatility transmission across these markets.   This paper extends Francis and 

Leachman (1996) that used monthly data from April 1973 and July 1990 to model the volatility across 

stock returns in G-8 countries. In contrast, we have used a larger sample period and most of the 

developed markets that will allow us to exploit more available information to model the transmission in 

return and volatility.  Like the previous study, we use impulse response functions to study the nature of 

persistence of shock in return series; in addition we use Granger causality test to explore the direction of 

ǇǊƛŎŜ ƳƻǾŜƳŜƴǘǎΦ CƛƴŀƭƭȅΣ ǘƘƛǎ ǎǘǳŘȅ ŀƭǎƻ ŜȄŀƳƛƴŜǎ ǇŜǊǎƛǎǘŜƴŎŜ ƻŦ ǎƘƻŎƪ ƛƴ Ǿƻƭŀǘƛƭƛǘȅ ǳǎƛƴƎ ǘƘŜ ΨIŀƭŦ [ƛŦŜΩ 

concept.   

Background and Significance 

The nature of the international transmission of stock return and volatility has been the focus of several 

studies (Bennett and Kelleher (1988); von Furstenberg and Jeon (1989); Hamao, Masulis and Ng (1990); 

King and Wadhwani (1990); Schwert (1990); Susmel and Engle (1990); Neumark, Tinsley and Tosini 

(1991); Hamao, Masulis and Ng (1991); Ng, Chang and Chou (1991); Becker, Finnerty and Tucker (1992); 

Cheung and Ng (1992); Dravid, Richardson, and Craig (1993); and Theodossiou and Lee (1993)). These 

articles report several empirical regularities: (i) the volatility of stock prices is time-varying; (ii) when 

volatility is high, the price changes in major markets tend to become highly correlated; (iii) correlations 

in volatility and prices appear to be causal from the United States to other countries; and (iv) lagged 

spillovers of price changes and price volatility are found between major markets; (v)  markets have 

become reasonably integrated over the flexible exchange rate period and it was further suggested that 

interdependence has increased after the stock market crash in 1987. In recent years several important 

findings have enriched the literature. Among them the most important study regarding the G-7 stock 

markets was conducted by Francis and Leachman (1996). The study reported significant asymmetry in 

the volatility of returns across the markets. In fact, results indicated that the volatility of equity markets 

in the UK, Germany and the US are the most interlinked. Japan, on the other hand, displayed the most 

internal isolation in conjunction with significant external impacts. Volatilities in the equity markets of 

Italy and France were relatively isolated while Canadian volatility was more interactive, particularly with 

the US. Koutmos (1997) using G-7 countries data showed that forecasts of the conditional first and 

second moments can be improved by taking into account both the size and sign of past innovations. In a 

study by Tay and Zhu (2000) found correlation in the return and volatility contemporaneously and with 

its lag across the Pacific-Rim Stock markets. It was reported that the idiosyncratic factors play the vital 
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role in the national stock markets. On the other hand, Ng (2000) devised a model that allows the 

unexpected return of any particular PacificςBasin market be driven by a local idiosyncratic shock and a 

global shock and found evidence of volatility-spillovers across various pacific basin stock markets from 

Japan (regional effects) and the US (global effects). In a more recent study, Miyakoshi (2003) studied the 

influence of regional (Japan) and global shocks (U.S) in the Asian market. Unlike Ng (2000), the paper 

suggested that it is the global factor influences the Asian market return not the regional factor while the 

volatility process is more influenced by regional shocks than global shock.  Scheicher (2001) studied the 

regional and global integration of stock market using data from the three major Eastern European 

Markets (Hungary, Poland and Czech Republic). They reported that the return of these markets is 

influenced by the regional and global shocks but the volatility of these markets is mainly influenced by 

the regional shocks.   Worthington and Higgs (2004) examined the return and volatility transmission 

among three developed markets and six emerging markets using the Multivatiate GARCH model and 

reported that there exist a large and predominantly positive mean and volatility spillover. Beale (2004), 

made an attempt to investigate the degree of market interdependence across 13 European markets 

using the Regime Switching Models. The results indicated that regime switches in volatility intensities is 

both statistically and economically significant. In the context of volatility spillover early works by Base 

and Karolyi (1994), Koutmos and Booth (1995), Francis and Leachman (1996), Koutmos (1997), Kansas 

(1998) showed evidence of asymmetry in volatility transmission between major developed stock 

markets. While, Booth, Martikainen and Tse (1997), have reported that there exists asymmetry in 

volatility transmission among the four Scandinavian (Danish, Norwegian, Swedish and Finnish) markets.  

Design and Methods Used 

Since the paper by Bollerslev (1986), there has been extensive research on ARCH/GARCH type models. 

Several modifications have been proposed by the researchers to account for different features. 

Researchers then began to apply these models in many different areas. One such area is transmission of 

volatility across the international markets. To facilitate these studies researches proposed extension of 

the basic univariate ARCH and GARCH models to multivariate framework. Multivariate VAR-EGARCH 

model has often been used in studying the volatility transmission across markets. This model is relatively 

easy to estimate compared to any other Multivariate GARCH models which are computationally taxing 

and also has elaborated limitations. The multivariate VAR-EGARCH model can be used to capture the 

asymmetry in volatility generated by the innovations within and across markets.  Apart from these, the 

most important technical advantage of EGARCH specification is that it does not require the non-

negativity constraints on the values of GARCH parameters. Having justified the use of multivariate VAR-

EGARCH model, the following set of equations explains the model in details:   
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Here, ,i tr  ( , , , 1ln lni t i t i tr P P ύ ƛǎ ǊŜǘǳǊƴ ŦƻǊ ƳŀǊƪŜǘ ΨƛΩΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎŜǘ 
1t
contains all the 

information up to t-1. In addition, ,i t , 2

,i t
 and , ,i j t  are conditional mean, conditional variance and 

ŎƻƴŘƛǘƛƻƴŀƭ ŎƻǾŀǊƛŀƴŎŜ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ΨƧΩ ŀƴŘ ΨƛΩ ǊŜǎǇŜŎǘƛǾŜƭȅΦ CƛƴŀƭƭȅΣ ,i t  is the innovation (

, , ,i t i t i tr ύ ŀǘ ǘƛƳŜΨǘΩ ŀƴŘ 
,j tz  is the standardized innovation (, , ,/j t j t j tz ). In addition, the set up 

has a long-term drift coefficients represented by ,0i . Thus, to model US returns, equation (1) can be 

rewritten as: 

 

In our case, a VAR (1) model has out performed the other models. The conditional variance2

,i t
 has been 

expressed by equation (2). Moreover, the persistence of volatility is measured by 
i
 which has to be less 

than unity for the unconditional variance to be finite 1iIf , then the unconditional variance does not 

exist and the conditional variance follows an integrated process of order one. The asymmetry in 

conditional variance is explained by equation (3). In order to model the conditional variance for U.S 

return, equation (3) can be rewritten as:  

 

The above specification indicates EGARCH (1,1) model for the US returns. In similar fashion, the 

conditional variance for rest of the six markets can be constructed. It is to be noted here that most 

recent squared residuals from the conditional mean of the other markets will be introduced as an 

exogenous variable in the conditional variance equation. In this set up the spillover of volatility can be 

captured by the coefficients of exogenous variables i.e. squared residuals of remaining six countries. 
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Under the assumption that ʁi,t follow student ΨǘΩ distribution, the log likelihood function for the 

multivariate EGARCH  model is equation (3) can be expressed as: 

 

ǿƘŜǊŜΣ ʹ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǾŀǊƛŀōƭŜǎ όƛƴ ƻǳǊ ŎŀǎŜ ƛǘ ƛǎ ƴǳƳōŜǊ ƻŦ ŎƻǳƴǘǊƛŜǎύ ŀƴŘ  is the  parameter 

vector to be estimated. Ht ƛǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴŀƭ ƳŀǘǊƛȄ ƻŦ ŜǊǊƻǊ ǾŜŎǘƻǊ ʶt. The log likelihood function is highly 

nonlinear in  and, therefore, numerical maximization techniques are used. In our case, the Berndt et. 

al. (1974) algorithm is used to maximizeL .    

Data Description 

We have collected daily stock index values of G-8 countries: Canada, France, Germany, Italy, Japan, 

Russia, United Kingdom and United States for the period of January 17, 1995 through April 16, 2007. 

From those index values, we compute the daily returns as follows: 

rit = ln(Pi,t) ς ln(Pi,t-1) 

where, Pi,t is the value of stock index i at time t. We first present the statistical characteristics of all daily 

index returns that provide us with some insight about the structures of the data. Table 1 presents those 

results. It is notable that the mean return is very close to zero indicating that the return process for all 

markets is quite stable around its mean. Of all the countries, Russian markets have the highest returns 

(.001%) compared to all other countries. The lowest returns are observed in the Japanese markets (-

.0001%). The returns of all other countries are very close to one another. Volatility across the markets is 

also very close to one another ranging from 0.0108% (USA) to 0.0273% (Russia). Being a newly 

transformed market economy, it is generally expected that volatility in Russian market would be higher.  

It appears that all return series are non-normal. All countries exhibit a significant negative skewness 

(except Japan). Worthington and Higgs (2004) also find that the Japanese returns show a positive 

skewness.  Kurtosis in all countries exceeds the cut-off value of 3.0 indicating that the return 

distributions are leptokurtic. Many previous studies including Bekaert and Harvey (1997) and 

Worthington and Higgs (2004) show that equity returns generally exhibit a leptokurtic distribution. In 

our sample returns, all index return series fail to pass the Jarque-Bera normality test with zero percent 

probability. Figure 1 shows the distribution of residuals from the VAR estimates for all countries. It is 

evident from the graph that the residuals are very widely distributed for all counties with the exception 

of Russian return series. 
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Empirical Findings 

Table 2 shows the estimation of GARCH(1,1) results. Probabilities for almost all the t-values are less that 

0.01% indicating that those are highly significant. Under the conditional heteroskedasticity model, we 

ƻōǎŜǊǾŜ ǘƘŜ ǇŜǊǎƛǎǘŜƴŎŜ ƻŦ Ǿƻƭŀǘƛƭƛǘȅ ǿƘƛŎƘ ƛǎ ƳŜŀǎǳǊŜŘ ōȅ όʲ1Ҍ ʲ2) being close to one for all stock 

markets. In order to analyze the inter-relationship of stock markets of G8 countries, we first test the 

significance of first and second moments by using restricted VAR-EGARCH model. The maximum 

likelihood estimates of the model are presented in Table 3. The autocorrelation coefficients, ̡i, and i̡,t-1 

of all countries except for Japan are significant indicating that there are strong correlations of present 

returns with the past returns. Also, coefficients i̡,t-1 for all countries except France, United Kingdom and 

United States are significant. It indicates that past innovations of its own return affects the current 

ǊŜǘǳǊƴ ƻŦ ŀ ŎƻǳƴǘǊȅΩǎ ǎǘƻŎƪ ƳŀǊƪŜǘ ǇǊƛŎŜΦ  

Table 3 also lists the inter-ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ŜŀŎƘ ŎƻǳƴǘǊȅΩǎ ǊŜǘǳǊƴ ǿƛǘƘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ /ƻŜŦŦƛŎƛŜƴǘǎ i̡1,t-1 

through ̡ i7,t-1 represent those relationships. As it can be seen in Table 3, spillovers from the past returns 

of the United States have a significant effect on the Canadian returns. Similarly, past returns of Russia 

and the United States significantly affect French returns; past returns of Russia affect Germany, past 

returns of Japan, Russia and the United States affect Italian returns, past returns of Canada and Russia 

affects Japanese returns, past returns of Canada, Japan and the United States affect United Kingdom 

returns, and past returns of Canada and Russia affect the United States returns. Interestingly, no 

ŎƻǳƴǘǊȅΩǎ ǊŜǘǳǊƴ ŀŦŦŜŎǘǎ ǘƘŜ ǊŜǘǳǊƴ ƻŦ wǳǎǎƛŀΦ 

It is interesting to observe that there is no spillover effect of past returns of France, Italy and United 

Kingdom on any ƻǘƘŜǊ ŎƻǳƴǘǊȅΩǎ ǊŜǘǳǊƴǎΦ ¢ƘŜ Ƴƻǎǘ ŘƻƳƛƴŀƴǘ ŎƻǳƴǘǊƛŜǎ ƛƴ ǊŜǘǳǊƴ ǎǇƛƭƭƻǾŜǊǎ ŀǊŜ wǳǎǎƛŀΣ 

United States and Canada. Russian returns had significant effects on five countries, such as, France, 

Germany, Italy, Japan and the United States. This may be due to the fact that during this period of time, 

Russian financial markets have become a major player in the international financial markets. Russia has 

opened up its markets to international investments that attracted a large number of foreign investors in 

both of its financial and capital markets. The US returns have significant effects on four countries, such 

as, Canada, France, Italy and United Kingdom, whereas Canadian returns affect Japanese, UK and US 

returns. There is only one significant cross spillover is evident among these eight countries, i.e., between 

US and Canada. Table 4 summarizes the significant cross spillovers among the sample countries. 

Table 5 presents the results of volatility interactions within and among the individual countries. It is 

interesting to observe that conditional variance of returns of all countries is affected by the its own 

volatility spillovers as measured by hi,0  and by the persistence of volatility as measured by iɹ. Both 

coefficients h i,0 and ɹ i are significant for all countries. Significant coefficients for volatility spillover, ih,0,  

is the indication that there is a strong presence of ARCH effects in each of the countries own returns. 

These coefficients range from -0.2016 for Germany to -0.4102 for Russia. Coefficients for volatility 

persistence, ɹ i, are very close to one for all countries, ranging from 0.9770 for Russia to 0.9886 for 

Germany. It simply means that volatility from period to period (in this case, from day to day) remains 
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quite stable for all countries. As it has been observed in the VAR residual graph (Fig. 1), ARCH effect and 

the volatility persistence in Russian return are the smallest compared to all other countries. The 

coefficients h i,t-1 and ɻ i represent absolute and actual relative past residual conditional on past standard 

deviation respectively. In other words, these two coefficients indicate how residuals of the return series 

are affected by past volatility. Both of these coefficients are highly significant at <.01% level for all 

countries.   The coefficients hi1 through h i7 represent effect of the past volatility shocks of one country 

on the future volatility of another country. From Table 5, we observe that future volatility of Canadian 

returns is affected by the past volatility shocks of Russian and US returns. Similarly, future volatility of 

France is affected by past volatility shocks of Russia, UK is affected by Canada and US, Italy is affected by 

UK, and US is affected by Canada and Russia. The coefficients for these volatility shocks are significant 

between .01% to 5% level.  

It is interesting to observe that future volatilities of Germany, Japan and Russia are not significantly 

influenced by the volatility shocks of any other countries. In addition, Japanese volatility does not have 

any significant effect on the volatility of any other countries. On the other hand, Russia seems to be the 

most dominant country in terms of influencing the volatility of other countries. It affects volatility of 

three countries, namely, Canada, France and US. The volatility of US affects only two countries, namely, 

Canada and UK, and volatility of Canada affects two countries, such as, UK and US. The only significant 

cross volatility is observed between Canadian and US returns. 

Conclusions 

This paper has attempted to document the volatility transmission in the financial markets of G-8 

countries by using the VAR-EGARCH techniques. From the above discussions on the empirical results, it 

is fairly clear that volatility transmissions are present between the G-8 countries during the period of 

1995 to 2007. The financial markets around the world have experienced some ups and downs during 

this time period. Some of those ups and downs were due to the volatility transmissions from one market 

to another market. Our analyses clearly indicate that the volatilities of some of the G-8 countries are 

due to the volatility from other markets. Of the countries whose volatilities are significantly affected by 

the volatility of other markets are: Canada, France, Italy, UK and USA. Among these five countries, 

Canada, UK and USA seem to be very highly inter-related. This is also evident from their coefficients of 

correlations which are: 0.2068 between UK and USA, 0.1073 between USA and Canada, and 0.0944 

between UK and Canada. These are the three highest coefficients of correlations of all G-8 countries. 

The countries that are very dominant in terms of transmitting volatility are: Russia and the USA. Due to 

the world-wide presence of the US investors, it is not surprising that the US financial markets 

overwhelmingly affect other markets throughout the world. In recent years, Russian financial markets 

have also started playing important role in the global financial transactions due to its shift toward a 

market economy. Interestingly, Japanese markets do not seem to have any significant effect on other G-

8 markets. However, there have been significant volatility transmissions from the financial markets of 

Canada, Russia and UK to the Japanese markets. 



  
 

 

 
 

Table 1: Descriptive Statistics for the stock index return from January 17, 1995 through April 16, 2007. 

 CAN FRA GER ITA JAP RUS UK USA 

Mean 0.0004 0.0004 0.0003 0.0004 -0.0001 0.0010 0.0003 0.0004 

Median 0.0011 0.0006 0.0008 0.0008 -0.0001 0.0016 0.0007 0.0006 

Maximum 0.0492 0.0645 0.0860 0.0685 0.1294 0.3163 0.0563 0.0557 

Minimum -0.0854 -0.0566 -0.1050 -0.0828 -0.0713 -0.4480 -0.0503 -0.0711 

Std. Dev. 0.0110 0.0125 0.0156 0.0128 0.0162 0.0273 0.0110 0.0108 

Skewness -0.6798 -0.1234 -0.2439 -0.3544 0.1481 -1.4497 -0.1154 -0.1104 

Kurtosis 8.0205 5.2483 6.6516 5.8518 5.5942 44.2601 5.0722 6.5436 

Jarque-Bera 3395.313 642.0544 1703.332 1083.695 855.5806 214705.9 545.5686 1582.032 

 

Figure 1: Estimation of residuals from VAR estimates. 
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