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 Abstract

 Countries differ in the way their financial activities are organized. In Anglo-
 Saxon countries such as the US and the UK financial systems are dominated by
 stock markets, whereas in continental Europe and Japan banks play a
 predominant role. Why do countries differ in the configuration of their
 financial systems? We argue that national culture plays a significant role. We
 find that countries characterized by higher uncertainty avoidance are more
 likely to have a bank-based system.
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 Introduction

 In modern economies, financial systems play an important role in
 allocating scarce resources. They help channel individual or
 household savings to the corporate sector, and allocate investment
 funds among companies. When companies make profits, the
 systems also help funnel some of the returns back to the individual
 savers. In serving this important function, financial systems of
 different structures have evolved in different countries. Financial

 systems are predominantly bank-based in some countries, whereas
 in others they are dominated by financial markets.1

 A cursory view of aggregate data on financial transactions reveals
 significant patterns in the relative importance of banks vs financial
 markets across countries. Based on figures in Table 1, Barth et al.
 (1997) provide such a comparison among five developed countries:
 the US, the UK, Japan, France and Germany. The US and Germany
 can be seen as polar extremes. In the US, banks are relatively
 unimportant; the ratio of bank assets to GDP is 53%, which is
 about one-third of the 152% ratio in Germany. In fact, the three
 major universal banks - Deutsche, Dresdner and Commerzbank -
 dominate the allocation of financial resources in the German

 corporate sector. By contrast, the US has a ratio of equity market
 capitalization to GDP of 82%, which is three times the German
 ratio of 24%. Situated between the two polar extremes are the UK,
 Japan and France. In the financial systems literature, the US and
 the UK systems are often characterized as market-based, whereas
 the systems in Japan, France and Germany are often referred to as
 bank-based.

 Why do countries differ in the configuration of their financial
 systems? We introduce culture as a potential explanation of the
 diversity in financial system configurations. Specifically, we
 conjecture that countries with stronger uncertainty avoidance as
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 Table 1 An international comparison of banks and markets

 GDP ($bn) Banking assets, BA ($bn) BA/GDP (%) Equity market capitalization, EMC ($bn) EMC/GDP (%)

 US 6,301 3,319 53 5,136 82
 UK 824 2,131 259 1,152 140
 Japan 4,242 6,374 150 2,999 71
 France 1,261 1,904 151 457 36
 Germany 1,924 2,919 152 464 24

 This table is adapted from Table 1 of Barth et al. (1997). The figures are those of 1993.

 a cultural dimension are more likely to be asso-
 ciated with a bank-based financial system. We
 conduct multivariate regressions using data on
 financial systems across a large cross-section of 41
 countries. We find that the uncertainty avoidance
 variable is statistically significant in differentiating
 countries with different financial systems, after
 controlling for variables such as the legal environ-
 ment, the level of economic development, macro-
 economic conditions, political conditions, and the
 level of institutional development. This study
 makes two contributions. First, using detailed
 cross-country data, we document that, besides the
 influence of legal systems, the configuration of
 financial systems is also related to uncertainty
 avoidance, a dimension of national cultures. Sec-
 ond, we establish a link between the culture
 literature and the finance literature, suggesting a
 cross-disciplinary explanation of financial systems.

 Explanations for financial systems
 Finance scholars have suggested some explanations
 of why countries differ in the configuration of their
 financial systems. We classify them under two
 categories: legal-system-based explanation and risk-
 reduction-based explanation. These two explana-
 tions are not mutually exclusive.
 The legal explanation holds that the strength and

 quality of the legal system dictate what type of
 financial system could prosper in a given country.
 For example, Rajan and Zingales (1998) postulate
 that the relative merits of financial systems are a
 function of the contractibility of the environment
 and the relative value of price signals. Markets
 require supporting enforcement mechanisms in the
 form of strong laws. Rajan and Zingales contend
 that, where laws are weak and contract enforce-
 ments are lacking, banks arise to internalize the
 transactions because they can enforce contracts,
 extra judicially, via their market powers. Similarly,
 Boot and Thakor (1997) argue that, where potential
 expropriation of investors by company insiders is

 more likely because of weak laws, banks prevail
 because banks are good monitors. Hence, weaker
 legal systems foster bank-based financial systems,
 whereas market-based systems prosper in countries
 with stronger legal infrastructures. Empirically,
 Demirguiy-Kunt and Levine (1999) explore the
 relation between the legal environment and finan-
 cial systems, showing that common law countries
 and countries with strong protection of minority
 shareholders tend to have market-based systems.

 Although the legal explanation has espoused
 much support recently, others prefer to emphasize
 the inherent comparative advantages of banks vis-
 a-vis financial markets in explaining the diversity
 in countries' financial architectures. In the risk-

 based explanation of Allen and Gale (1997),
 financial systems may vary in their risk-reduction
 capabilities in that bank-based systems may have a
 comparative advantage in providing a better
 mechanism in smoothing financial risks over time.

 Traditional finance theory discusses how indivi-
 dual investors may diversify their investment risk
 by holding a portfolio of assets offered in the
 financial market. The standard diversification argu-
 ment requires individuals to exchange assets so that
 each individual holds a relatively small amount of
 any one risk. This kind of risk-sharing strategy is
 cross-sectional because it is attained through
 exchange of risks among individuals at a given
 point of time. However, the cross-sectional diversi-
 fication strategy does not eliminate macroeco-
 nomic shocks (systematic risk) that affect all assets
 in a similar way over time. Using a graph as shown
 in Figure 1, Allen and Gale (1997) illustrate the
 significance of intertemporal risks. During the oil
 shock of the 1970s, the real value of stocks traded
 on the New York Stock Exchange fell by almost half
 compared with their peak value in 1972. To the
 individual investors who invested heavily in the
 stock market, it meant very significant loss. Inves-
 tors, especially those who were retirees, might have
 need to sell their stocks at depressed prices and
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 Figure 1 Variation of Real US Stock Prices, 1966-90 (NYSE
 index, constant dollars, 1966-100). Source: Adapted from Allen
 and Gale (1997, p 524).

 would have suffered from lower consumption for
 the rest of their lives. The effect is quite different in
 countries such as Germany, where individuals'
 savings are placed mostly with financial interme-
 diaries such as banks and insurance companies.
 Because their claims on the intermediaries were

 fixed in nominal terms, individual investors did not
 suffer such a decrease in wealth as their US

 counterparts during this time period. Somehow,
 the German financial system was able to smooth
 the oil price shock rather than pass it on to
 investors.2

 A national cultural explanation of financial
 systems
 Stimulated by this observation that financial sys-
 tems vary in managing perceived risk, we conjec-
 ture that there may be a link between national
 cultures and financial systems. Financial systems
 vary in their risk-reduction capacities. However, the
 realization of this comparative advantage, and
 hence the prevalence of the preferred configura-
 tion, should depend on how sensitive the investors
 of a country are towards risk and uncertainty.
 Individuals vary in their perception as well as their
 tolerance of uncertainty. A large body of literature
 in psychology reports that an individual's percep-
 tion of uncertainty and his or her coping mechan-
 isms are influenced significantly by the national
 culture in which the individual resides. Hofstede

 (1983), for example, documents a wide variation in
 the perceived level of uncertainty and the extent of
 uncertainty avoidance behavior across national
 cultures. Hence, we conjecture that the configura-
 tion of a country's financial system may be affected
 by the degree of risk tolerance prevalent in that
 country's national culture. Bank-based financial
 systems, with their superior risk-reduction capabil-

 ity in smoothing intertemporal risk, are more likely
 to be compatible with national cultures character-
 ized by strong uncertainty avoidance. Alternatively,
 a market-based system may be more preferable for
 countries with high-risk tolerance, because higher
 risks also open up opportunities of higher returns.

 In this study, we examine empirically the role of
 culture in explaining cross-country variations in
 financial system design, after controlling for the
 legal explanation. To do so, we perform cross-
 sectional regressions of measures of financial
 system design on variables representing legal
 systems and countries' degree of uncertainty avoid-
 ance as a cultural trait. Using data on financial
 systems across a large cross-section of 41 countries,
 we find that the legal system variables are statisti-
 cally significant in differentiating countries with
 different financial systems, thus confirming the
 findings of previous studies (e.g., Boot and Thakor,
 1997; Rajan and Zingales, 1998; Demirgiig-Kunt
 and Levine, 1999). In addition, the uncertainty
 avoidance variable is also statistically significant,
 indicating that countries with national cultures
 strong on uncertainty avoidance tend to have bank-
 based systems. The relation between culture and
 financial systems is robust to a wide variety of
 controls, including differences in the level of
 economic development across countries, in macro-
 economic environments, in political conditions,
 and in institutional development.

 The reminder of this paper is organized as
 follows. The second section develops the main
 hypothesis. The third section discusses the data and
 methodology. The fourth section provides the main
 results and the findings of additional robustness
 tests. Finally, the fifth section provides concluding
 remarks.

 National cultures and financial systems

 Dimensions of national cultures

 Culture has justifiably been described as 'a fuzzy,
 difficult-to-define construct' (Triandis et al., 1986).
 Hofstede and Bond (1988) provide a comprehensive
 definition of culture as 'the collective programming
 of the mind that distinguishes the members of one
 category of people from those of another. Culture is
 composed of certain values, which shape behavior
 as well as one's perception of the world.' Adler
 (1997) argues that culture influences our values,
 which in turn affects our attitudes, and then
 behavior. Such hierarchy (values --, attitudes - beha-
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 vior) has been empirically demonstrated by Homer
 and Kahle (1988).3
 The most widely cited studies in the measure-

 ment of cultures are those of Hofstede. Hofstede's

 research is intended to meet two significant
 objectives: (1) to develop a commonly acceptable,
 well-defined, and empirically based terminology to
 characterize cultures; and (2) to use systematically
 collected data about a large number of cultures,
 rather than just impressions.4 After analyzing
 questionnaire data which he collected worldwide,
 Hofstede established four cultural dimensions that

 are largely independent of each other:

 (1) individualism vs collectivism;
 (2) large or small power distance;
 (3) strong or weak uncertainty avoidance; and
 (4) masculinity and feminity.5

 Emergence and stabilization of cultural
 differences among nations
 How did differences between national cultures

 emerge? To explain the emergence and stabilization
 of cultural differences, Hofstede (2001) introduces a
 model as illustrated in Figure 2. To understand
 cultural differences, the study of history is impor-
 tant. Hofstede states that changes in cultural
 patterns are supposed to come mainly from outside,
 through natural forces (e.g., changes of climate and

 Outside influences

 Forces of nature
 Forces of man:
 - Trade
 - Domination

 - Scientific discovery

 Origins Societal norms Consequences

 Ecological factors: Value systems of Structure and
 - Geography major groups of functioning of
 - History population institutions:
 - Demography - Family patterns

 - Economy - Socialization
 - Technology emphases
 - Urbanization - Educational systems

 - Political systems
 - Legislation
 - Architecture

 Reinforcement

 Figure 2 The emergence and stabilization of culture patterns.
 Note: This diagram explains the emergence and reinforcement
 of cultural patterns. It is adapted from Hofstede (2001, p 12).

 spread of diseases) or human forces (such as trade,
 conquest, political and economic domination,
 scientific discoveries, technological breakthrough
 and so forth).6 The arrow of outside influences is
 deliberately directed at the origins, not at the
 societal norms themselves. Hofstede believes that

 norms change rarely through direct adoption of
 outside values. Instead, changes occur through
 shifts in ecological conditions: technological,
 economic and hygienic. In general, norm
 shifts will be gradual unless the outside influences
 are particularly violent (such as in the case of
 military conquest or deportation) (Hofstede, 2001,
 pp 12-13).

 How did differences in uncertainty avoidance
 emerge? It is difficult to trace all the origins of the
 uncertainty avoidance differences, but Hofstede
 observes that the grouping of countries suggests
 that the roots of the differences may date as far back
 as 2000 years ago during the Roman Empire. The
 heirs of the Roman Empire all score on the strong
 uncertainty side. In contrast, the Chinese-speaking
 countries such as Hong Kong, Taiwan, and Singa-
 pore score much lower on uncertainty avoidance,
 as do countries with important minorities of
 Chinese origin: Thailand, Indonesia, the Philip-
 pines, and Malaysia. The Roman and Chinese
 Empires were both powerful centralized states,
 which supported a culture pattern in their popula-
 tions prepared to take orders from the central
 government. The two empires differed, however,
 in one important respect. The Roman Empire had
 developed a unique system of codified laws that, in
 principle, applied to all people with citizen status
 regardless of origin. The Chinese Empire put less
 emphasis on this concept of law. The main
 continuous principle of Chinese administration
 has been described as 'government of man' in
 contrast to the Roman idea of 'government by law'
 (Hofstede, 1997, p 135).

 According to Hofstede (2001), national cultures
 are extremely stable over time. Figure 2 suggests
 how this stability can be explained from the
 reinforcement of cultural patterns by the institu-
 tions that themselves are products of dominant
 cultural value systems. The system is in a self-
 regulating quasi-equilibrium. Changes come from
 the outside, in the form of forces of nature or forces
 of human beings: trade, conquest, economical or
 political dominance, and technological break-
 throughs. Some scholars may argue that, with
 technological advancement and modernization,
 all societies will become more and more similar.

 Journal of International Business Studies
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 'The logic of industrialism will eventually lead us
 all to a common society where ideology will cease
 to matter' (Kerr et al., 1960, p 101). Hofstede
 disagrees. Technological modernization is an
 important force toward culture change, which leads
 to somewhat similar developments in different
 societies, but it does not wipe out variety. It may
 even increase differences; on the basis of pre-
 existing value systems, societies cope with techno-
 logical modernization in different ways (Hofstede,
 2001, p 34).7

 Uncertainty avoidance index and configuration
 of financial systems
 To relate national culture to the configuration of
 financial systems, we are particularly interested in
 Hofstede's cultural dimension of uncertainty avoid-
 ance. The uncertainty avoidance index (UAI)
 assesses how people handle uncertainty, as future
 events cannot be perfectly predicted. Some societies
 socialize their people into accepting or tolerating
 uncertainty. Members of such societies tend to
 accept each day as it comes. They will take risks
 more readily. They are relatively more tolerant
 of opinions and behavior different from their
 own. Such societies can be described as ones with

 weak uncertainty avoidance. On the other hand,
 some societies socialize their members into trying
 to beat the future. As future events cannot be

 predicted with certainty, people living in those
 societies tend to have a higher level of anxiety,
 which may manifest itself in greater nervousness,
 emotionality, and aggressiveness. Such societies can
 be described as ones with strong uncertainty
 avoidance.

 Hofstede constructed the UAI for each country in
 his sample on the basis of the country mean scores
 for three questions of a questionnaire:

 (1) Stress: as expressed in the mean answer to the
 question 'How often do you feel nervous or
 tense at work?'

 (2) Employment stability: employees' statement
 that they intend to continue with the company
 (a) for 2 years at the most, or (b) from 2 to 5
 years.

 (3) Rule orientation: agreement with the statement
 'Company rules should not be broken: even
 when the employee thinks it is in the com-
 pany's best interest.'

 Of these three empirical indicators, stress reflects
 an individual's psychological condition toward
 uncertainty. Employment stability and rule orientation

 may be viewed as coping mechanisms in reducing
 the occurrence of stressful situations. In the

 following, we present arguments suggesting a
 relation between national culture pertaining to
 the perception of and coping mechanisms against
 uncertainty and the configuration of a country's
 financial system. As the three indicators are proxies
 for the same theoretical construct (uncertainty
 avoidance), the arguments listed below are not
 necessarily mutually exclusive.
 Stress is a subjective experience. 'Stress is in the

 eye of the beholder. If you think you are under
 stress, you are under stress' (Pettigrew, 1972). A
 person may consider a particular situation stressful
 while another person may consider it relatively
 stress-free. People who are more sensitive and less
 tolerant of stress will tend to avoid facing a
 stressful situation. Societies high on uncertainty
 avoidance perceive uncertainty and ambiguity
 as a continuous threat. As a coping mechanism
 against uncertainty, people may prefer a more
 predictable environment. In financial matters,
 bank contracts provide this need for security by
 providing stability of investment returns, partly
 because the payoff of debt contracts (e.g., bank
 deposits) is contractually fixed, and often is
 guaranteed by deposit insurance. Alternatively,
 the financial markets provide opportunities of
 higher returns. Yet the daily fluctuations of security
 prices increase investors' uncertainty.

 In countries high on UAI, people are more likely
 to have a negative view on competition and
 conflicts and would prefer a group-decision, con-
 sultative management style (Hofstede, 2001,
 p 160). The consultative style leads to cooperation
 and, therefore, higher predictability of other
 people's behavior. In contrast, in countries low on
 UAI, people are less averse to or may even welcome
 competition. The bank-based systems are more
 relational while market-based systems are more
 arm's length. Financial markets provide ample
 opportunities to express the preference for compe-
 tition, conflict and lack of loyalty in less UA
 cultures.

 Another coping mechanism to reduce uncer-
 tainty is to set up and adhere to rules. Countries
 strong on uncertainty avoidance tend to have a
 higher level of rule orientation. Rules allow
 individuals to save the necessity of making auton-
 omous judgments and bearing the consequences
 of such judgments. For example, in financial
 decisions, market transactions (investments in
 stocks and bonds) require intensive informed
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 decision-making on a constant basis. As a requisite,
 this demands willingness to act and live with
 the consequences of one's actions. The need for
 rules and lack of tolerance for uncertainty mean
 that market-based financial systems may be
 less consistent with cultures with a higher level of
 UAI compared with a relation-based bank-based
 system. People are less tolerant of uncertainty
 and ambiguity in such cultures, including the
 daily fluctuations of security prices. They would
 rather put their investment in a financial inter-
 mediary, letting the intermediary make a business
 judgment. In that way, they may avoid bearing
 the responsibility of making a wrong judgment.
 The bank also promises a more stable stream of
 returns, providing additional assurances against
 uncertainty.

 Research hypothesis
 Hofstede has found that the three empirical
 indicators - stress, employment stability, and rule
 orientation - tend to have high correlations.
 Consequently, they are aggregated to form one
 composite score of UAI. Based on the aforemen-
 tioned arguments, we contend that the cultural
 dimension of uncertainty avoidance plays a role in
 the configuration of a country's financial system.
 Relative to the market-based systems, the bank-
 based systems enable investors to have higher
 return predictability, reduce the occurrence of
 direct competition, and decrease the chance of
 facing the personal responsibility of making a
 wrong business judgment. Therefore, we formulate
 our research hypothesis as follows:

 Hypothesis 1: Countries with higher mean scores
 of UAI are more likely to be associated with a
 bank-based financial system (compared with a
 market-based financial system) than countries
 with lower mean scores.8

 In the following, we provide an empirical examina-
 tion of the hypothesis using data from a cross-
 section of 41 countries.

 Data and research methodology
 We attempt to explain the cross-country variation
 in the degree of market-orientation of the financial
 system based on variations in uncertainty avoid-
 ance and a set of other control variables. We name

 this degree of market-orientation of a financial

 system financial architecture. We construct a data-
 base of three sets of data:

 (1) measures of financial architecture (the depen-
 dent variables);

 (2) measures of culture; and
 (3) control variables.

 We control for the impact of the legal system using
 variables on legal origin and investor protection. In
 addition, we control for the level of economic
 development, the macroeconomic, political, and
 institutional environments that may influence the
 market orientation of a country's financial system.
 We have complete data on these sets of variables for
 up to 41 countries.

 The dependent variable: financial architecture
 As there is no uniformly accepted empirical defini-
 tion of whether a given country's financial system
 is market-based or bank-based (Tadesse, 2002), we
 use a variety of financial architecture indicators,
 which are based on aggregate cross-country data
 compiled recently at the World Bank. The data set
 described in Beck et al. (2000a) contains measures
 of the relative size, activity, and efficiency of the
 banking and financial market subsectors of the
 financial system for a broad cross-section of
 countries over the period 1980 to 1995. The
 following definition and measurement of the
 variable are based on Tadesse (2002).

 ARCHITECTURE is an index of the degree of stock
 market orientation of a financial system, and is
 based on three indices that measure the relative

 importance of the stock market compared with the
 banking sector in an economy. The three indices
 are measures of the relative size, activity and
 efficiency of the stock market in a given country
 vis-A-vis those of the banking sector. The variable
 ARCHITECTURE reflects the means-removed

 averages of these three variables: Architecture-Size,
 Architecture-Activity and Architecture-Efficiency. High-
 er values of ARCHITECTURE indicate a more

 market-oriented financial system.

 (1) Architecture-Size measures the size of stock
 markets relative to that of banks in the financial

 system. The size of the domestic stock markets is
 measured by the market capitalization of
 domestic stocks relative to the GDP of the

 country. The size of the banking sector is
 measured by the bank credit ratio, defined as
 the claims of the banking sector against the
 private real sector as a percentage of GDP. This
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 excludes claims of non-bank intermediaries,
 and credits to the public sector. Architecture-Size
 combines the two size measures as a ratio of the

 capitalization ratio to bank credit ratio. Larger
 values indicate more market orientation in
 terms of relative size.

 (2) Architecture-Activity measures the activity of
 stock markets relative to that of banks. It is

 denoted by the ratio of total value of stocks
 traded to bank credit ratio. Total value traded as

 a share of GDP measures stock market activity
 relative to economic activity; bank credit ratio
 (defined above) indicates the importance of
 banks in the economic activities of the private
 sector.

 (3) Architecture-Efficiency measures the relative effi-
 ciency of a country's stock markets vis-a-vis that
 of its banks. Efficiency of stock markets is
 measured by the total value traded ratio,
 which is defined to be the share of total value

 of shares traded to GDP. Efficiency of banking is
 measured by bank overhead ratio, defined
 to be the ratio of banking overhead costs to
 banking assets. Architecture-Efficiency is the pro-
 duct of total value traded ratio and overhead

 ratio. Demirgfiu-Kunt and Levine (1999)
 also present measures using turnover ratio
 (instead of value traded) and find no different
 rankings.

 These variables are available for the period 1980
 through 1995. We remove the means of each series
 (capitalization to bank credit ratio, value traded to
 bank credit ratio, and the product of value traded
 and overhead ratios) and compute their average as
 the composite measure ARCHITECTURE. For
 robustness, we also construct an alternative aggre-
 gation of the architecture variables. We generate a
 composite measure as a principal component of the
 three architecture variables.

 We rank the countries based on their scores on

 ARCHITECTURE, and construct an indicator (0 or 1)
 variable: MARKET. We classify the countries alter-
 natively into two, three or four groups on the
 architecture scale, and MARKET designates coun-
 tries as market-based if they fall in the top half, one-
 third or quartile group and as bank-based if they fall
 in the bottom group.
 Table 2 presents the classification of countries

 into bank- or market-based systems using ARCHI-
 TECTURE as a measure of market orientation. The

 variable exhibits high cross-sectional variability,
 ranging from -0.75 to 2.93 with a mean value of

 0.287. The average for market-based countries
 (0.95) is statistically larger than that for bank-based
 countries (-0.34). In addition, the classification
 appears to be reasonable. The US and UK, tradi-
 tionally considered to be market-oriented, are
 correctly categorized as market-based. Japan and
 Germany, the prototypes of bank-based systems, are
 correctly categorized as such.

 The key independent variable: UAI
 We use the UAI, one of the four cultural dimensions
 of Hofstede (1983), as our main explanatory
 variable. Uncertainty avoidance is the degree to
 which people feel threatened by uncertainty and
 ambiguity and attempt to mitigate their effects. It is
 a composite score of three empirical indicators:
 stress, employment stability, and rule orientation.
 The index is based on Hofstede's surveys in the
 period 1967-1971.

 UAI exhibits a wide variability across national
 cultures. It appears to be negatively associated with
 financial architecture (Table 3). Table 2 summarizes
 the UAI across countries that differ in their

 financial architecture. The data display enormous
 variability, ranging from eight (in Singapore) to 112
 (in Greece). Table 2 also documents a negative
 relationship between UAI and financial architec-
 ture. The average UAI for bank-based systems (72.6)
 is larger than that for market-based economies
 (53.7), and the difference is statistically significant
 at the 1% level. Furthermore, as shown in Table 4,
 UAI is negatively correlated with ARCHITECTURE
 and with MARKET; the correlation coefficients,
 -0.458 and -0.400, are statistically significant at
 the 1% level. These initial findings are consistent
 with our hypothesis.

 Empirical findings
 To explore the relations between culture and
 financial architecture while controlling for other
 potential country factors, we estimate multivariate
 empirical models. We first present a regression
 model of the continuous variable, ARCHITECTURE,
 as a function of our focal variable of interest, UAI,
 and a set of control variables. In the latter part of
 this section we shall provide an alternative empiri-
 cal model using a logistic specification with the
 likelihood of market orientation as the dependent
 variable.

 Regression results
 Table 5 presents results of the multivariate regres-
 sion of the continuous variable ARCHITECTURE on
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 Table 2 Culture and financial architecture: summary

 Bank-based financial systems Market-based financial systems

 Country Architecture UAI Country Architecture UAI

 Argentina -0.25 86 Australia 0.50 51
 Austria -0.73 70 Brazil 0.65 76

 Belgium -0.66 94 Canada 0.41 48
 Columbia -0.47 80 Chile 0.25 86
 Ecuador -0.56 67 Denmark 0.15 23

 Finland -0.53 59 Hong Kong 2.10 29
 France -0.17 86 Korea (South) 0.89 85
 Germany -0.10 65 Malaysia 2.93 36
 Greece -0.34 112 Mexico 0.68 82
 India -0.14 40 Netherlands 0.11 53
 Indonesia -0.50 48 Peru 0.16 87

 Ireland -0.06 35 Philippines 0.71 44
 Israel -0.06 81 Singapore 1.18 8
 Italy -0.57 75 South Africa 0.83 49
 Japan -0.19 92 Sweden 0.91 29
 NewZeland -0.29 49 Switzerland 2.03 58

 Norway -0.33 50 Thailand 0.39 64
 Pakistan -0.38 70 Turkey 1.23 85
 Portugal -0.75 104 UK 0.92 35
 Spain 0.02 86 USA 1.96 46
 Venezuela -0.15 76

 Average -0.34a 72.6a Average 0.95a 53.7a

 Sample countries as sorted by their scores on the financial architecture index. Countries in the top half of the scale are classified as market-based
 systems, and the remainder as bank-based systems.
 aThe averages for bank-based systems are significantly different from the corresponding averages for market-based systems at 1% level of significance.

 the UAI after controlling for a host of control
 variables. The model is of the form

 ARCHITECTUREc =o + / * UAIc

 n(1)
 Zc +Ec+

 i=1

 where UAI is uncertainty avoidance index, and Z is
 a set of country-specific control variables represent-
 ing the legal, macroeconomic, and institutional
 environments of countries.

 The results clearly indicate that culture plays a
 significant role in explaining the cross-country
 variation in financial architecture. Countries with

 national cultures characterized by high uncertainty
 avoidance tend to have bank-based financial sys-
 tems. In the basic regression (column 1 in Table 5),
 UAI carries a negative coefficient, which is statisti-
 cally significant at the 1% level. In this specifica-
 tion, uncertainty avoidance explains about 19% of
 cross-country variations in financial architecture.
 To check for robustness of this finding, we control
 for other variables suggested in the literature that

 may also influence a country's financial system. We
 group these controls into five categories:

 (1) the level of economic development;
 (2) the legal environment;
 (3) macroeconomic conditions;
 (4) the political environment; and
 (5) the institutional development of countries.

 Control for the level of economic development
 The level of economic development may influence
 the relative importance of financial markets vis-a-
 vis financial institutions in a country. Financial
 markets that rely on arm's length transactions
 require supporting physical and institutional
 infrastructure. La Porta et al. (1997) report a
 positive relation between per capita GDP and
 financial development. Moreover, the level of
 economic development serves as a proxy for the
 overall institutional quality. Developed countries
 have better supervision, regulation and informa-
 tional institutions (such as credit rating agencies

 Journal of International Business Studies
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 Table 3 Summary statistics

 Variable Mean s.d. Minimum Maximum N

 Dependent variables
 Architecture 0.287 0.856 -0.750 2.930 41
 Market 0.476 0.505 0 1.000 41

 Independent variable
 UAI 63.390 23.886 8.000 112.000 41

 Control variables

 Per capita GDP 8.076 0.779 6.458 9.200 38
 Common law dummy 0.357 0.485 0 1.000 41
 Shareholder protection 3.098 1.375 0 5.000 41
 Legal inflexibility 0.685 0.304 0.165 1.000 36
 Inflation 0.145 0.153 0.036 0.646 38

 Trade openness 48.322 22.719 14.050 111.592 38
 Revolution 0.164 0.251 0 0.970 38
 Assassinations 0.308 0.449 0 1.933 38

 Corruption 7.293 2.283 2.798 10.000 38
 Accounting standards 62.675 11.53 36.000 83.000 37
 Institutions index 0.732 0.750 -1.000 1.720 39

 Instrumental variables

 Ethnic fractionalization 0.232 0.235 0 0.831 38
 Protestants 19.145 28.793 0.100 97.800 38
 Catholics 48.224 41.010 0.100 96.900 38
 Muslims 4.916 17.354 0 96.800 38

 and analysts), and better communication infra-
 structure, which are conducive for striving financial
 markets.

 To control for impacts of the overall economic
 development, we include the log of average per
 capita GDP over 1980 through 1995. Column 2
 reports that the inverse relation between UAI
 and Architecture is robust to the inclusion of this

 control. The coefficient estimate is statistically
 significant and is of similar magnitude to the basic
 regression.

 Control for the legal environment
 The law and finance literature argues that the
 prevalence of financial markets vis-a-vis financial
 institutions could be a matter of how strong the
 supporting contractual and legal systems are.
 Markets require supporting enforcement mechan-
 isms in the form of strong laws. Rajan and Zingales
 (1998) contend that, where laws are weak and
 contract enforcements are lacking, banks arise to
 internalize the transactions because they can
 enforce contracts, extra judicially, via their market
 powers. In a similar line of thought, Boot and

 Thakor (1997) argue that where potential expro-
 priation of investors by company insiders is more
 likely, for example due to weak laws, banks prevail
 because they are good monitors. La Porta et al.
 (1998) contend that financial systems, particularly
 financial markets, tend to be underdeveloped in
 civil law countries as compared with common law
 countries.

 One interpretation, the political view, holds
 that legal traditions (civil vs common law) differ
 in their emphasis on the rights of private property
 vis-a-vis the rights of the state. Civil law tends to
 cater for the rights of the state rather than private
 property rights, compared with the common law
 (La Porta et al., 1999). In terms of the financial
 sector, the civil law undermines private property,
 the basis of markets, while common law fosters
 private property and hence markets. Demirgiig-
 Kunt and Levine (1999) report evidence that
 financial systems of common law countries tend
 to be market-oriented. They also find that countries
 with laws that provide more legal protection to
 minority shareholders tend to be more market-
 oriented.

 Journal of International Business Studies
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 Table 4 Correlation matrix (figures in parentheses are P values)

 UAI Architecture Market Common law Shareholder Legal Inflation Trade Revolutions Assassi- Corruption Accounting Institutions
 protection inflexibility openness nations standards index

 Architecture -0.458

 (0.003)
 Market -0.401 0.765

 (0.009) (<0.0001)
 Common law -0.537 0.381 0.185

 dummy
 (0.0003) (0.014) (0.241)

 Shareholder -0.379 0.294 -0.181 0.630

 protection
 (0.015) (0.061) (0.256) (0.0001)

 Legal inflexibility 0.603 -0.439 -0.401 -0.538 -0.284
 (0.0001) (0.008) (0.015) (0.001) (0.098)

 Inflation 0.375 -0.089 0.066 -0.213 0.093 -0.470

 (0.022) (0.600) (0.696) (0.205) (0.585) (0.007)
 Trade openness -0.215 0.143 0.078 0.090 -0.259 0.244 -0.334

 (0.202) (0.398) (0.648) (0.586) (0.122) (0.178) (0.041)
 Revolutions 0.176 -0.089 -0.005 -0.120 0.029 0.427 0.533 -0.196

 (0.298) (0.601) (0.976) (0.480) (0.866) (0.015) (0.001) (0.2380
 Assassinations 0.187 -0.113 -0.184 -0.128 0.208 -0.472 0.392 -0.485 0.414

 (0.269) (0.504) (0.277) (0.449) (0.217) (0.006) (0.015) (0.002) (0.010)
 Corruption -0.339 0.096 0.024 0.084 0.056 -0.472 -0.429 0.287 -0.666 -0.380

 (0.040) (0.574) (0.887) (0.619) (0.741) (015) (0.007) (0.081) (<0.0001) (0.019)
 Accounting -0.672 0.416 -0.288 0.477 0.331 -0.662 -0.519 0.209 -0.405 -0.280 0.595
 standards

 (0.0001) (0.010) (0.084) (0.003) (0.045) (0.0001) (0.002) (0.235) (0.017) (0.108) (0.0002)
 Institutions index -0.326 0.016 0.074 0.009 0.197 -0.313 -0.483 0.230 -0.525 -0.289 0.843 0.572

 (0.049) (0.924) (0.661) (0.959) (0.241) (0.072) (0.003) (0.183) (0.001) (0.092) (<0.0001) (0.0004)
 Real per capita -0.239 0.050 0.028 -0.093 -0.106 -0.288 -0.226 0.066 -0.483 -0.153 0.781 0.350 0.707
 GDP

 (0.155) (0.767) (0.871) (0.584) (0.532) (0.110) (0.172) (0.694) (0.002) (0.359) (<0.0001) (0.042) (<0.0001)
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 Table 5 Culture and financial architecture: regression results

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (IV)

 Uncertainty -0.016* -0.017* -0.014** -0.016** -0.013** -0.015** -0.014** -0.015** -0.016** -0.017 -0.013*** -0.014*** -0.020** -0.019**
 avoidance index

 (UAI): orthogonal
 (0.005) (0.006) (0.007) (0.006) (0.006) (0.007) (0.006) (0.007) (0.007) (0.007) (0.007) (0.007) (0.008) (0.009)

 Common law 0.607** 0.643** 0.607** 0.619** 0.659** 0.680** 0.497*** 0.655** 0.559**

 dummy
 (0.264) (0.279 (0.268) (0.286) (0.277) (0.279) (0.280) (0.295) (0.265)

 Shareholder 0.156***

 protection
 (0.091)

 Legal inflexibility -1.437*
 (0.427)

 Inflation 0.005

 (0.007)
 Trade openness 0.003

 (0.006)
 Economic index 0.011 -0.055

 (0.14) (0.181)
 Revolution -0.137

 (0.829)
 Assassination -0.084

 (0.351)
 Corruption -0.045

 (0.113)
 Political index 0.016 0.106

 (0.251)
 (0.185)

 Accounting 0.018 0.0388*
 standards

 (0.015) (0.012)
 Institutions index -0.298 -0.395

 (0.299) (0.385)
 Per capita GDP -0.063 -0.032 -0.044 -0.256 -0.021 -0.029 0.040 -0.089 -0.216 -0.246 0.074 0.013 0.032

 (0.165) (0.172) (0.170) (0.168) (0.176) (0.179) (0.284) (0.240) (0.189) (0.183) (0.242) (0.280) (0.165)
 Adjusted R2 0.19 0.16 0.15 0.14 0.27 0.11 0.12 0.07 0.15 0.22 0.23 0.13 0.11 0.14
 N 41 38 38 38 32 36 36 36 34 33 33 33 33 36

 Parameter estimates of regressing financial architecture on uncertainty avoidance as a cultural trait and other controls. The dependent variable is financial architecture, a measure of the relative
 market orientation of the financial system. The main independent variable is uncertainty avoidance index (UAI) from Hofstede (2001). The common law dummy is an indicator variable that takes the
 value 1 for common law countries and 0 otherwise. Shareholder protection is an index of the degree of protection afforded to shareholders by the country's commercial or company law, and legal
 inflexibility is a measure of the legal justification required in courts of the country. Inflation and trade openness proxy for macroeconomic conditions in the country, and the variable 'economic
 index' is the principal component of inflation and trade openness. The variable 'political index' is the principal component of our proxies for the political environment of the country: number of
 revolutions, assassinations and an index of corruption. 'Accounting standards' is an index of accounting disclosure quality, and 'institutions index' is a broad measure of the institutional quality of
 countries from Kaufmann et al. (1999).
 *Significant at 1%; **significant at 5%; ***significant at 10%.
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 The alternative interpretation, the adaptability
 view, holds that legal traditions (civil vs common
 law) differ in their degree of adaptability to
 societies' evolving needs (Posner, 1973). This view
 holds that the common law is inherently dynamic
 because it responds, case by case, to the changing
 needs of society. By contrast, the civil law, by its
 distrust of judges and jurisprudence, hinders the
 flexibility of the legal system to accommodate
 evolving societal needs. Judges lack interpretive
 flexibility - the ability to adapt by interpreting the
 laws, and creating new rules. In terms of the
 financial sector, the lack of adaptability of the civil
 law tradition fosters financial underdevelopment.
 Furthermore, legal inflexibility could bias the
 financial system away from markets to banks.
 Where flexibility is restrained, the costs of unfair
 rulings in cases of disputes from arm's length
 transactions could be enormous. Instead of indivi-

 duals conducting market (arm's length) transac-
 tions and subjecting themselves to these
 contractual costs, banks arise as institutions where-
 by they can use their market power to enforce
 contracts (Ergungor, 2004).
 To account for the possibility that the legal

 system may influence the choice of bank-based vs
 market-based systems through the political chan-
 nel, we include two alternative variables: a com-
 mon law indicator variable and an index of

 shareholder protection from La Porta et al. (1998).
 The indicator variable takes the value 1 for

 common law countries and 0 otherwise, and the
 shareholder protection index measures the number
 of basic shareholder rights protected in countries'
 business and company laws. Common law coun-
 tries protect more shareholder rights than civil law
 countries (La Porta et al., 1998). Table 4 indicates a
 significant positive correlation between the com-
 mon law dummy and shareholder protection.
 Table 4 also shows that these two variables are

 significantly correlated with the UAI.
 To address this potential multicollinearity, we

 orthogonalize the UAI variable against the two
 variables, respectively, and include only the resi-
 dual UAI in the main regressions. Columns 3 and 4
 show the results. First, consistent with previous
 research (e.g., Demirguig-Kunt and Levine, 1999),
 the financial systems of countries with common
 law tradition and with stronger shareholder protec-
 tion laws tend to be market-oriented. Second,
 consistent with our hypothesis, after controlling
 for legal tradition, countries high on uncertainty
 avoidance tend to be more bank-oriented.

 To account for the impact of legal inflexibility
 (i.e., the adaptability view), we use the 'legal
 justification' index developed by Djankov et al.
 (2003), which measures the level of legal justifica-
 tion required in legal proceedings. The more legal
 justification needed, the more inflexible the legal
 system. Djankov et al. (2003) construct these
 indices in the context of legal cases involving
 eviction of tenants and ones involving bad-check
 collection. To measure the degree of overall legal
 inflexibility, we use the average of the two indices.
 The larger the value of the index, the more
 inflexible the legal system. There is a high correla-
 tion between this variable and legal tradition,
 whereby civil law countries tend to be more legally
 inflexible (Table 4). Again, to account for potential
 multicollinearity, we include the orthogonal values
 of UAI (against the legal inflexibility index) in the
 regression. Column 5, once again, establishes that
 the inverse relation between uncertainty avoidance
 and financial architecture is robust. Consistent

 with the adaptability theory, countries with inflex-
 ible legal systems tend to be bank-oriented.

 Control for macroeconomic conditions

 The strength of financial markets relative to
 financial institutions might also be influenced by
 current macroeconomic policies. Sound macroeco-
 nomic policies, the absence of capital controls and
 openness to international trade have been shown
 to be related to long-run economic success, and are
 at the core of policy recommendations adopted by
 multilateral institutions (Levine, 1997). High infla-
 tion fosters financial underdevelopment (Boyd
 et al., 2001). 'Financial repression' (i.e., government
 intervention in the financial system via distorted
 controls on prices, capital flows, and foreign
 exchange) is inimical to financial development
 and particularly to the growth of financial markets.
 On the other hand, openness to international trade
 fosters growth in financial activities in general and
 in financial markets in particular. The political
 theory of financial development advanced by Rajan
 and Zingales (2003) argues that local political elites
 tend to be resistant to the development of free and
 competitive financial markets because markets take
 away their source of financial power. The openness
 of a country to external trade would erode this
 resistance to market development. They report a
 robust, positive association between trade openness
 and financial development.

 To account for macroeconomic policies that
 could influence financial architecture, we include
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 measures of inflation and external trade openness.
 INFLATION is the average inflation rate during the
 period 1980 through 1995. Trade openness is
 measured as total real imports and exports to
 country's real GDP during same period. In addition,
 we leave the common law dummy in the regression
 as a control for legal environment, and log of per
 capita GDP as a measure of overall development.
 The results show that the relation between uncer-

 tainty avoidance and financial architecture is
 robust to these inclusions (columns 6). Countries
 high on uncertainty avoidance tend to be bank-
 oriented. This is in addition to the effect of the legal
 environment on financial architecture. The use of

 the other legal variables (shareholder protection or
 legal inflexibility) results in a similar conclusion
 (not reported). From the control variables, trade
 openness appears to be related positively to market
 orientation, though not statistically significant. To
 minimize the correlated-variables problem, column
 7 includes the principal component of trade open-
 ness and inflation as a measure of the macroeco-
 nomic condition. This variable is then included

 after orthogonalizing it against the UAI to remove
 multicollinearity. Again, the inverse relation of
 uncertainty avoidance as a cultural trait with
 financial architecture is strongly robust.

 Control for political conditions
 Political risk, instability and corruption might
 affect the level of financial development (La Porta
 et al., 1998). An unstable political climate is
 inimical to financial contracting, and particularly
 to financial markets. To control for political
 stability, we use several indicators. We include the
 number of revolutions and coups in the country
 (REVOLUTION), the number of assassinations
 (ASSASSINATIONS), and a measure of corruption
 (CORRUPTION) from Beck et al. (2000a, b). The
 available data on ASSASSINATIONS and REVOLU-

 TION are averaged over the period 1960 through
 1990, and those on CORRUPTION are averaged over
 the period 1982 through 1985. Column 8, which
 includes the orthogonal values of UAI in addition
 to the legal and these political variables, indicates
 that uncertainty avoidance is still negatively related
 to financial architecture after controlling for these
 indicators. Although the signs of the political
 variables are as predicted, none of the variables is
 statistically important. Inclusion of each political
 variable in a separate regression (not reported) does
 not alter the results. In column 9 we include the

 principal component of these political variables

 instead. The main results are robust to such
 inclusion.

 Control for institutional development
 The maturity of particular institutions in the
 economy may have a role in tilting the financial
 system to markets or to intermediaries. For exam-
 ple, the development of institutions that facilitate
 information flows, such as better accounting and
 disclosure standards, increase investors' confidence
 in arm's length transactions and foster financial
 markets. Accounting standards are needed for
 making company disclosure interpretable for inves-
 tors, enhancing the verifiability of contracts in
 arm's length transactions. Recent research finds
 overwhelming evidence of the role of transparent
 accounting systems in fostering financial develop-
 ment and economic growth (e.g., Levine, 1997;
 Rajan and Zingales, 1998).

 To control for financial system transparency, we
 use an index of accounting reporting quality
 developed by the Center for International Financial
 Analysis and Research (CIFAR) and extensively used
 in recent literature. The index rates the annual

 reports of at least three companies in each country
 based on the inclusion or omission of 90 reportable
 items. The sample of companies used in each
 country is designed to represent a cross-section of
 representative industries. More disclosure as mea-
 sured by the index indicates the availability of
 public information that might be associated with
 some of the governance functions of markets we
 intend to measure. The index ranges from 0 to 90,
 the higher score indicating more mandated public
 disclosure, and is based on rating of companies'
 1990 annual reports. There is a very high correla-
 tion between the legal environment and the quality
 of accounting standards (La Porta et al., 1998),
 whereby accounting standards are much stronger
 in common law countries. In column 10, we
 include the accounting index with the orthogonal
 value of UAI. Uncertainty avoidance is inversely
 related to financial architecture, controlling for the
 transparency of the financial system. Because of the
 high correlation between accounting standards and
 the common law dummy, in column 11 we drop
 the latter variable completely. Again, UAI is sig-
 nificant. Moreover, consistent with theoretical
 predictions and previous evidence, countries with
 high accounting standards and hence transparent
 financial systems tend to be more market-oriented.
 However, because we do not control for the legal
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 environment in this regression, this effect may also
 be attributable to stronger legal systems.

 To explore further the role of institutional
 development and the choice of financial architec-
 ture, we use a more general measure of institutional
 quality, institutions index, from Kaufmann et al.
 (1999). Institutions index aggregates much broader
 measures of good institutions on six dimensions:
 voice and accountability, political stability and
 absence of violence, government effectiveness,
 light regulatory burden, role of law and freedom
 from graft. Column 12 shows that uncertainty
 avoidance is robustly correlated with financial
 architecture, after controlling for institutional
 quality using a broader measure.

 Causality of relation between culture and financial
 architecture

 So far, we have reported that there is an association
 between uncertainty avoidance as a national cul-
 tural trait and the design of countries' financial
 architecture. We measure culture using the UAI
 developed in Hofstede (1983), and assume this
 variable to be exogenous. It may be argued that this
 proxy for culture may not be exogenous enough,
 and in fact the type of financial architecture in
 place may dictate the risk tolerance of the culture.
 To partially address this causality issue we adopt an
 instrumental variables methodology, in which we
 attempt to isolate the more enduring and more
 exogenous component of uncertainty avoidance,
 and use this component rather than the raw UAI to
 explain the variation in financial architecture.
 Hofstede (2001) lists various factors, including
 geography and demography, as the key determi-
 nants (or origins) of cultural differences (see
 Figure 2). In addition, the model also identifies
 factors, including religion, that reinforce cultural
 differences. We use three sets of instruments to

 isolate the exogenous component of UAI: religion,
 geography, and demography. We select these vari-
 ables as potential determinants of culture based on
 theory and data availability. We use the percentages
 of people in the Catholic, Protestant and Muslim
 religious faiths in 1980 from La Porta et al. (1999) as
 a proxy for religion, and the continent of the
 country as a proxy for geography. To measure the
 effect of demography, we use a measure of the
 degree of ethnic heterogeneity in a given country
 from La Porta et al. (1999).
 Column 14 shows that the component of UAI

 predetermined by the more enduring differences in
 religion, geography and ethnic heterogeneity still

 has a statistically significant impact on financial
 architecture. This exogenous component is
 robustly and inversely related to financial architec-
 ture after controlling for the impact of the legal
 environment, which is consistent with previous
 research findings. Hence, it may be reasonable to
 conclude that the relation identified so far between

 uncertainty avoidance and financial architecture is
 less likely to be explained by reverse causality.

 Results using alternative model: logistic
 regression
 We next examine the relation between uncertainty
 avoidance and financial system architecture using a
 logit model. We estimate the likelihood that a
 country's financial system is market-oriented,
 assuming this probability is a function of an
 explanatory variable of interest, UAI, and a set of
 control variables, Z. Let MARKETc be an indicator
 variable that takes 1 if country c has a market-based
 financial system and 0 otherwise. Let Pc be the
 probability (conditional) that country c has a
 market-based financial system. The natural log of
 this likelihood, given the explanatory variables, is
 given by

 c

 In L = (MARKETc x ln[F(UAIcf; Zc))] c=1 (2)
 + (1 - MARKETc) In[1 - F(UAIcf; ZcZ)]

 where p and k are vectors of parameters to be
 estimated and F(UAIc; ZcL) is the cumulative
 logistic distribution evaluated at (UAIcf3; Zc,). UAIc
 is a an index of the degree of uncertainty avoidance
 in country c. Z is a set of control variables that
 include factors representing the level of economic
 development and the legal, macroeconomic, and
 institutional environments that impinge upon the
 market orientation of a country's financial system.

 In modeling the likelihood of market orientation,
 we use the logistic function as the underlying
 probability distribution.9 The logit model has been
 extensively used in economic research (Greene,
 1997). In this specification the estimates of the
 coefficients / and 2 do not represent a marginal
 effect on the likelihood for a unit change in the
 underlying independent variable. Rather, the coef-
 ficients measure an increase in the log of the odds
 ratio, In[Pc/(1-Pa)], and this quantity depends on
 the values of the independent variables at which
 the likelihood is evaluated. A change in the
 independent variables will have different (non-
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 1 2 3 4 5 6 7 8 9 10

 Table 6 Culture and financial architecture: logit model

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (IV)

 Uncertainty -0.039* -0.070** -0.070*** -0.060** -0.069*** -0.094*** -0.073*** -0.053** 0.081*** -0.081*** -0.112** -0.138*** -0.101*** -0.045***
 avoidance index

 (UAI): orthogonal
 (0.016) (0.032) (0.037) (0.029) (0.038) (0.054) (0.040) (0.025) (0.045) (0.047) (0.054) (0.076) (0.061) (0.026)

 Common law 1.891*** 2.319*** 1.918*** 0.154 0.042 3.429*** 2.450*** 1.460 0.781

 dummy
 (1.121) (1.267) (1.126) (0.825) (0.032) (1.800) (1.500) (1.405) (0.742)

 Shareholder 0.089**

 protection
 (0.041)

 Legal inflexibility -4.098***
 (2.275)

 Inflation 0.012

 (0.027)
 Trade openness -0.022

 (0.035)
 Economic index 0.332 -0.342

 (0.544) (1.114)
 Revolution 0.749

 (2.756)
 Assassination -1.445

 (1.236)
 Corruption -0.337

 (0.337)
 Political index -0.208 0.993

 (0.778) (1.441)
 Accounting 0.055 0.031
 standards

 (0.0.102) (0.071)
 Institutions index - 3.529*** -5.831

 (3.65)
 (1.993)

 Per capita GDP -0.520 -0.519 -0.826 -0.966 -0.708 -0.451 -0.403 -0.648 -2.164 -1.968 -0.696 -2.104 -0.004
 (0.664) (0.672) (0.667) (0.790) (0.791) (0.677) (0.804) (0.892) (1.293) (1.179) (1.186) (1.563) (0.460)

 Model X2 7.04* 7.54** 7.54** 9.91** 7.38*** 8.73 7.90*** 9.09 8.05*** 11.14** 10.55** 11.99** 12.77** 3.98
 % success 71.0 78.8 79.5 80.3 80.0 83.3 78.0 73.8 79.3 89.1 86.4 87.3 90.0 67.4

 Pseudo-R2 0.124 0.24 0.24 0.21 0.27 0.27 0.25 0.17 0.26 0.38 0.15 0.41 0.30 0.08

 N 41 23 23 23 20 23 23 22 22 21 21 21 22 23

 Parameter estimates of multivariate logistic regressions of financial architecture on uncertainty avoidance as a cultural trait and other controls. The dependent variable is an indicator variable, Market,
 which takes on the value 1 if the country has a market-based financial system and 0 otherwise. A financial system is classified as market-based if it scores in the top one third on the financial
 architecture index and as bank-based if it scores in the bottom one third on the index. The main independent variable is uncertainty avoidance index (UAI) from Hofstede (2001). The common law
 dummy is an indicator variable that takes the value 1 for common law countries and 0 otherwise. Shareholder protection is an index of the degree of protection afforded to shareholders by the
 country's commercial or company law, and legal inflexibility is a measure of the legal justification required in courts of the country. Inflation and trade openness proxy for macroeconomic conditions
 in the country, and the variable 'economic index' is the principal component of inflation and trade openness. The variable 'political index' is the principal component of our proxies for the political
 environment of the country: number of revolutions, assassinations and an index of corruption. 'Accounting standards' is an index of accounting disclosure quality, and 'institutions index' is a broad
 measure of the institutional quality of countries from Kaufmann et al. (1999).
 *Significant at 1%; **significant at 5%; ***significant at 10%.
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 linear) effects on the likelihood of market orienta-
 tion, depending on the initial probability.
 Table 6 confirms our finding that uncertainty

 avoidance as a cultural trait partially explains the
 cross-country variation in the prevalence of market-
 based vs bank-based financial systems. National
 cultures characterized by high uncertainty avoid-
 ance are more likely to have bank-based financial
 systems. In column 1, the index of uncertainty
 avoidance enters with a negative coefficient and is
 statistically significant at the 1% level. This logistic
 model with uncertainty avoidance as a sole expla-
 natory variable can correctly classify 71% of the
 countries into the bank and market categories.
 Countries with uncertainty avoidance are more
 likely to be bank-oriented. As in Table 5, results in
 columns 2-14 show that the relation between the
 likelihood of market orientation and UAI remains
 intact even after we include control variables that

 represent the legal, macroeconomic, political, and
 institutional environments.10 The findings support
 our hypothesis.

 Results using alternative measures for the
 dependent variable
 To ensure accurate inference, and avoid mechanical
 explanations for the main results so far, we provide
 additional sensitivity checks in this section. Coun-
 tries are categorized into market- and bank-based
 on the basis of their score on the index of financial
 architecture. We divide the countries in three

 groups based on their rank on the financial
 architecture variable, and take the countries in the
 top third to be market-oriented and those in the
 bottom third to be bank-oriented. The scheme

 provides a reasonable categorization, correctly
 classifying Anglo-Saxon countries as market-
 oriented and much of continental Europe and
 Japan as bank-based. Columns 1 and 2 of Table 7
 explore whether our main results are sensitive to
 alternative classification schemes. In column 1, we
 classify our sample into quartiles based on the score
 on ARCHITECTURE. We categorize those in the top
 quartile as market-based and those in the bottom
 quartile as bank-based; we disregard the half of our
 sample that falls in the middle two quartiles.
 Categorizing in this way does not change our
 results. Similarly, in column 2 we classify the
 countries into two groups and categorize those
 countries in the top half as market-based and those
 in the bottom half as bank-based. Again the main
 result is robust.

 Our dependent variable, ARCHITECTURE, is con-
 structed as an average of the score of countries in
 terms of relative size, activity and efficiency of
 markets vis-a-vis banks. Column 3 replicates the
 results using a different construction of the depen-
 dent variable. We generate ARCHITECTURE as a
 principal component of the measures of relative
 size, activity and efficiency of markets. The main
 result of the study remains unaffected. Finally,
 column 4 of Table 7 estimates a logit model where
 countries are categorized based on the new ARCHI-
 TECTURE values. The inverse relation between

 uncertainty avoidance and financial architecture
 remains robust.

 Summary and conclusions
 Countries differ in the way their financial activities
 are organized. In Anglo-Saxon countries such as the

 Table 7 Robustness checks: alternative measures of dependent variable

 1 2 3 4

 Uncertainty avoidance -0.065** -0.044** -0.01 7* -0.043**
 (0.030) (0.019) (0.006) (0.01 7)

 R2 0.165
 N 19 38 41 41

 Model Z2 7.32* 7.98 ** 8.25*
 % success 84.1 75.1 73.3

 Pseudo-R2 0.283 0.150 0.142

 *Significant at 1%; **significant at 5%; ***significant at 10%.
 Column 1 is a logit model in which countries in the top quartile on the ARCHITECTURE index are considered market-based.
 Column 2 is a logit model in which countries in the top one-half on the ARCHITECTURE scale are classified as market-based.
 Column 3 is a regression model where the ARCHITECTURE variable is constructed as a principal component of the architecture size, activity and efficiency
 indices.

 Column 4 is a logit model where the ARCHITECTURE variable is constructed as a principal component of the architecture size, activity and efficiency
 indices.
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 US and the UK financial systems are dominated by
 stock markets, whereas in Continental Europe and
 Japan banks play a predominant role. Why do
 countries differ in the configuration of their
 financial systems? Finance scholars have suggested
 some explanations, which we classify into two
 categories: legal-system-based explanations and
 risk-reduction-based explanations. Following the
 line of thought of the risk-reduction-based expla-
 nation, we conjecture that the configuration of a
 country's financial system may be affected by its
 national culture. Specifically, we hypothesize that
 countries with stronger uncertainty avoidance are
 more likely to be associated with a bank-based
 financial system.

 Using data on financial systems across a large
 cross-section of 41 countries, we find that the legal
 system variable is statistically significant in differ-
 entiating countries with different financial systems,
 thus confirming the findings of previous studies.
 Furthermore, after controlling for the legal envir-
 onment variable, the uncertainty avoidance vari-
 able is statistically significant, indicating that
 countries with national cultures strong on uncer-
 tainty avoidance tend to have bank-based systems.
 For robustness check, we include other sets of
 control variables: the level of economic develop-
 ment; macroeconomic conditions; political condi-
 tions; and the level of institutional development.
 We also use an alternative model (logit) and
 alternative measures of the dependent variable.
 The findings remain intact. Countries with high
 UAI are more likely to have bank-based systems (vs
 market-based systems) than countries with low
 UAI. The results are generally significant at the 1
 or 5% level.

 This study makes two contributions. First, using
 detailed cross-country data, we document that,
 besides the influence of legal systems, the config-
 uration of financial systems is also related to
 uncertainty avoidance, a dimension of national
 cultures. Second, we establish a link between the
 culture literature and the finance literature, sug-
 gesting a cross-disciplinary explanation of financial
 systems.

 As in other studies, this study has its share of
 limitations. First, because we deal with cultural
 and socio-political variables, the measurement of
 these variables is not precise. To alleviate this
 problem, we use alternative measures for the
 dependent variable, financial architecture. The
 UAI, our key independent variable, was developed
 by Hofstede and is well established in the literature.

 Second, our sample has only 41 country observa-
 tions. Despite the moderate sample size, we find
 significant results even after adding various control
 variables. Third, we argue theoretically how
 national culture may be an important determinant
 of a country's financial system; our empirical tests
 do not provide a precise test of causal relationship.
 What we find is a significant association between
 national culture and the configuration of financial
 systems.
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 Notes

 'By financial markets, we mean organized markets
 for securities such as stocks, bonds, futures and options
 (Allen and Gale, 2001).

 2Allen and Gale (1997, p 526) analyze how the risk
 arising from the dividend stream of long-lived assets is
 not eliminated by financial markets but can be
 eliminated by an intermediary. To substantiate their
 argument, they introduce a standard overlapping
 generations (OLG) model with two assets: a risky asset
 in fixed supply and a safe asset that can be
 accumulated over time. They demonstrate that the
 market equilibrium allocation is ex ante Pareto-ineffi-
 cient, and that there exists an attainable allocation
 with intertemporal smoothing, which provides every
 generation with higher ex ante expected utility and
 achieves the long-run average expected utility (Pro-
 position 4, p 536). After such theoretical discussion,
 Allen and Gale make some observations about the US

 and German financial systems. It is often suggested
 that German banks hold high levels of hidden reserves,
 which they rely on when asset returns are low. In their
 opinion, the German financial system, with its reliance
 on financial intermediaries, may have some advan-
 tages over the United States in reducing intertemporal
 risks (p 542).

 3As explained in Hofstede (1983, p 78), the culture
 referred to in this paper is national culture, excluding
 cultural differences between groups within nations
 (e.g., based on regions, social classes, occupations,
 age, sex and so forth). Differences in national cultures
 are statistical in nature. Characterizing a national
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 culture does not mean that every individual within that
 culture is mentally programmed in the same way. The
 national culture found is a kind of average pattern of
 beliefs and values, around which individuals in the
 country differ. For instance, on average, Germans have
 a higher level of uncertainty avoidance than Amer-
 icans.

 4From 1967 to 1971, Hofstede worked as a
 psychologist on the international staff of IBM. He
 collected data on employees' values and attitudes
 through questionnaires. Virtually, all employees of IBM
 were surveyed, from research scientists to unskilled
 workers working for the company in many countries
 around the world. There were 116,000 questionnaires
 collected from over 40 countries.

 5However, several concerns have been raised
 regarding the Hofstede dimensions: (1) the dimen-
 sions are culturally bound; (2) there is no mention of
 the need to ensure equivalence of meaning in the
 cross-cultural data collection process (Schwartz,
 1994); and (3) the dimensions are too broad, and
 some other important value dimensions have not been
 included. Another study of the measurement of
 cultural dimensions is by Schwartz (1994), who
 classifies national cultures into six value types and
 summarizes these values into two culture-level dimen-

 sions. In this study we decided to use Hofstede's
 measures rather than Schwartz's for two main reasons.

 First, Hofstede's scores have been used in numerous
 studies and are, therefore, more established. Findings
 of this study can be correlated with earlier studies.
 Second, because we are dealing with the country level,
 the number of countries with adequate data is limited.
 We asked Professor Schwartz about the availability of
 his cultural scores. He said he has published the scores
 of only some of the countries surveyed; the complete
 dataset is not yet available to the public. We use
 Hofstede's scores as they cover a significantly larger
 number of countries, providing more observations for
 our analysis.

 6Please refer to Rescher (1969, p 75), who
 suggested a cost-benefit approach to the analysis of
 value changes.

 7For instance, Hofstede (2001, p 36) reports some
 empirical findings that show the stability of the
 uncertainty avoidance index. For developed countries,
 there is a strong negative correlation between their
 populations' total life satisfaction and their scores on
 the UAI. For life satisfaction data from ten European
 countries collected in each of the years 1982-98, the
 correlations with the 1970 UAI fluctuated between

 -0.70*** and -0.87*** without any trend effect
 whatsoever.

 8Our research hypothesis proposes an association
 between UAI and the configuration of financial
 systems. It is not a historical, causal relationship. A
 causal relationship is difficult to establish with cer-
 tainty, for both theoretical and empirical reasons. First,
 at the theoretical level, we introduce the model of
 Hofstede as seen in Figure 2 to argue how cultural
 differences might play a role in the configuration of
 financial systems. Nevertheless, as pointed out by a
 reviewer, it is possible that the configuration of
 financial systems came first, and the national culture
 gradually evolved to fit the system. Even in this latter
 case, however, one may still argue that national
 culture could still play a role. It provided the inertia
 to the system. As national culture socializes its
 participants who have become more comfortable with
 status quo, it becomes more difficult to change the
 financial system. Second, at the empirical level, it is
 difficult to test with certainty, which appeared first:
 national culture or configuration of financial systems.
 In our empirical test section, we perform an instru-
 mental variables methodology in which we first isolate
 the more enduring, exogenous component of uncer-
 tainty avoidance (the component of uncertainty
 avoidance that is predetermined by exogenous forces
 such as geography, religion and ethnic mix of
 countries), and use this portion of uncertainty avoid-
 ance to explain differences in financial systems.
 Consistent with our hypothesis, the exogenous com-
 ponent of UAI has a statistically significant impact on
 the choice of financial systems, thus providing
 evidence that the relation is less likely to be evidence
 of reverse causality from financial systems to national
 culture. Nevertheless, it is not a thorough test of
 causality. Therefore, our main research hypothesis
 claims only an association between UAI and the
 configuration of financial systems.

 9We also use a probit model for robustness. No
 discernible differences are shown between the two sets

 of estimates. On theoretical grounds, there is no basis
 to prefer logit over probit or vice versa; they both are
 widely used in empirical economic research.

 1oWe do not include all the control variables at the
 same time for two reasons: (1) some of the control
 variables are significantly correlated, which may lead
 to the multicollinearity problem; and (2) including
 many controls simultaneously will reduce the degree
 of freedom, and we have only 41 country observa-
 tions.
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 Appendix: Variables and sources

 Variables Definition Sources

 Dependent variables
 Architecture An index of the degree of stock market orientation of a financial Constructed based on data in

 system. Aggregate of three indices of the market orientation based on: Beck et al. (2000a, b);
 (1) the relative size of the stock market to that of banks; (2) the relative DemirgOi-Kunt and Levine
 intensity of activity in stock markets vis-a-vis the banking sector; and (1999)
 (3) the relative efficiency of stock markets vis-a-vis the banking sector.
 The data covers the period 1980 through 1995
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 Appendix: Continued

 Variables Definition Sources

 Market Indicator variable that takes the value 1 for market-based countries and Constructed based on data in

 0 otherwise. Market-based countries are countries with values of Beck et al. (2000a, b);
 financial architecture variable above the mean for the sample Demirgui-Kunt and Levine

 (1999)

 Independent variable

 Uncertainty The country-mean values of UAI. Based on Hofstede's surveys in the Hofstede (2001)
 avoidance index period 1969 through 1971
 (UAI)

 Control variables

 Common law Indicator variable that takes the value 1 if a country has a common law La Porta et al. (1998)
 dummy origin and 0 otherwise
 Shareholder An index aggregating the number of shareholder rights protected in La Porta et al. (1998)
 protection the country's company law or commercial code
 Legal inflexibility An index of legal justification required of judges. It is the average of Djankov et al. (2003)

 indices of legal justification for landlord-tenant cases and bad-check
 collection cases. Low value indicates more flexibility of the legal
 system. Data are based on survey of international law firms and laws of
 countries in late 1990s

 Per capita GDP The logarithm of average real per capita GDP. Beck et al. (2000a, b)
 Inflation Log difference of consumer price index, averaged over the period World Development Indicators
 Trade openness Sum of real exports and imports as share of real GDP, averaged over Loayza et al. (1998)

 the period
 Revolutions A revolution is defined as any illegal or forced change in the top Beck et al. (2000a, b), originally

 governmental elite, any attempt at such a change, or any successful or from Banks (1994)
 unsuccessful armed rebellion whose aim is independence from central
 government. A coup d'etat is defined as an extra-constitutional or
 forced change in the top government elite and/or its effective control
 of the nation's power structure in a given year. Unsuccessful coups are
 not counted. Data are averaged over 1960-90

 Assassinations Number of assassinations per thousand inhabitants. Data are averaged Beck et al. (2000a, b), originally
 over 1960-90 from Banks (1994)

 Corruption Measure of corruption, with the scale readjusted to 0 (high level of Beck et al. (2000a, b)
 corruption) to 10 (low level). Data are averaged over 1982-95

 Accounting Index measuring the degree of disclosure intensity across countries. It La Porta et al. (1998)
 standards is created by examining the rating of companies' annual reports on

 their inclusion or omission of 90 reportable items. Based on rating of
 companies' 1990 annual reports

 Institutions index A broad measure of institutional quality. An aggregate of six Kaufmann et al. (1999)
 institutional measures: (1) voice and accountability; (2) political
 stability and absence of violence; (3) government effectiveness; (4)
 light regulatory burden; (5) role of law; and (6) freedom from graft.
 Indices constructed from data collected over 1997-98

 Ethnic The probability that two randomly selected individuals in a country will Easterly and Levine (1997)
 fractionalization not speak the same language, where higher values denote higher levels

 of fractionalization

 Protestant Percentage of the population that is Protestant in 1980 La Porta et al. (1999)
 Catholic Percentage of the population that is Roman Catholic in 1980 La Porta et al. (1999)
 Muslim Percentage of the population that is Muslim in 1980 La Porta et al. (1999)
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