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Main Bank Relationships and Risk Taking in Japanese Listed Firms 

 

 

Abstract 

Bank–firm relationships play a role in the degree of corporate risk taking that guides financing 

decisions. As such, we study whether the magnitude of corporate risk taking is associated with 

close bank–firm ties in Japan. To this end, we use the data of publicly listed firms from 2007 

to 2016 following the bank mergers that occurred in the wake of Japanese financial 

deregulation, and select risk variables such as idiosyncratic and total risk as proxies for 

corporate risk taking. The empirical evidence suggests that close bank ties can drive firms to 

take fewer risks. The results remain unchanged even after controlling for endogeneity. Finally, 

we observe that smaller firms with higher growth opportunities tend to reduce the degree of 

corporate risk taking when they form close bank ties. 

Keywords: Main bank; Corporate risk taking; Japan 
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1. Introduction 

The traditional Modigliani and Miller (MM, 1958) model presumes a perfect market in which 

taxes and transaction costs do not exist. In this perfect market, firm value does not depend on 

the capital structure. However, in the revised MM model, which includes corporate taxes, the 

interest payments of a company mitigate its tax burden and firm value is positively related to 

debt amounts. As such, corporate finance decisions related to corporate risk taking might be 

affected by bank–firm relationships. Unlike in market-oriented systems (e.g., the US), long-

term relationships between banks and client firms are common in bank-centered economies 

such as Japan. This long-term relationship affects corporate finance and decision making (Aoki 

et al., 1994). Further, bank–client relationships reduce the information asymmetry between 

borrowers and lenders and help solve agency problems regarding managerial behaviors under 

bank-dominated corporate governance (Aoki et al., 1994; Hoshi et al., 1994, Hoshi and 

Kashyap, 2001). 

     In this paper, we focus on how bank–firm relationships affect client firms’ risk taking. 

Several empirical studies investigate the relationship between corporate risk and the “wealth 

effect,” which means that a company will realize higher shareholder wealth under a higher tax-

reduction rate. There are two types of wealth effect: stockholder-to-creditor and creditor-to-

shareholder. For the first type, a decrease in financial leverage results in the reduction of risk 

of debt, and stockholder wealth will move to creditors (Galai and Masulis, 1976). Managers 

are likely to take more risks when financial leverage is mitigated (Guo et al., 2015). As for the 

second effect, bondholders will face negative returns at the spin-off announcement (Maxwell 

and Rao, 2003). The above-cited studies imply that the wealth effect is linked to corporate risk 

through corporate finance decisions.  

     Owing to agency and information asymmetry problems, corporate investment decisions 

that result in higher risk taking tend to be implemented. Under agency theory, stockholders of 
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financially constrained firms are likely to invest in projects with higher risks and face 

overinvestment (Jensen and Meckling, 1976). Risk-averse managers tend to mitigate 

investment when demand uncertainty soars (Hong and Sterken, 2007). In addition, information 

asymmetry between shareholders and managers tends to cause overinvestment (Jensen and 

Meckling, 1976). Theoretically, firms prefer debt to equity under higher information 

asymmetry between firms and shareholders (Batabyal, 2012). In market-oriented economies 

such as the US and the UK, block shareholders play an important role in mitigating the higher 

agency costs arising from information asymmetry between managers and shareholders (La 

Porta et al., 1998, 1999, 2000; Shleifer and Vishny, 1997).  

    The literature on the close relationships between banks and borrowing firms (i.e., main 

bank relationships) summarizes two benefits of these relationships. First, agency problems can 

be mitigated by the monitoring roles of main banks. Several theoretical studies (e.g., Sheard, 

1989, 1994) discuss the roles of delegated monitors, which were first advocated by Diamond 

(1984). As a delegated monitor, a main bank effectively mitigates agency problems (Aoki, 

1990; Prowse, 1992). Second, main bank information production mitigates information 

asymmetry problems between lenders and borrowers. A main bank’s private information, 

gathered through their monitoring activity, would then reduce asymmetric information. Hoshi 

et al. (1990, 1991) point out that firms without main bank relationships face higher financial 

constraints in their investment decisions. 

     However, main bank relationships are not necessarily beneficial to their client firms. 

Main banks, as the largest lenders, have risk-averse attitudes, which induce under-investment 

in profitable projects of their client firms (Weinstein and Yafeh, 1998). Nakatani (1984) focuses 

on the risk-averse attitudes of main banks as the largest lenders to their client firms. Weinstein 

and Yafeh (1998) further point out that main banks tend to maintain relationships with client 

firms with less volatile earnings. This implies that firms with main bank relationships adopt 
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conservative investment strategies. 

     As previously mentioned, our paper focuses on how bank–client relationships affect 

corporate risk taking. While main bank relationships are regarded as close and intense forms 

of relationship banking (Patrick, 1994), previous studies do not fully reveal the association 

between bank–client relationships and corporate risk taking in Japan. To evaluate this 

relationship, we adopt firm-specific and total risks as a proxy for corporate risk. This study 

decomposes corporate total risk into systematic and firm-specific risk components. Firm-

specific risk is measured by the error terms of the three-factor capital asset pricing model 

(CAPM) (Fama and French, 1993), being important to sustain competitive advantage (Rumelt, 

1974; Porter, 1980). Therefore, firm-specific risk is also presumed to be positively related to 

corporate performance.  

    This paper also investigates how corporate risk taking would be affected by main bank 

monitoring as follows. We first examine whether the main bank relationship is associated with 

corporate risk—measured as firm-specific (idiosyncratic) and total risk. Considering the main 

banks’ different risk attitudes toward client firms’ conditions, we also investigate whether the 

presumed negative association between corporate risk and main bank relationships are 

strengthened or weakened in large firms or those with higher growth opportunities. Using a 

sample of Japanese publicly listed firms, our regression includes several control variables such 

as firm size, financial leverage, and market-to-book ratio, which affect corporate risk taking. 

The robustness of the results is confirmed by the instrumental variable method to mitigate 

endogeneity. 

    The results can be summarized as follows. First, we find that corporate risk taking 

(idiosyncratic and total risks) is mitigated by main bank relationships. This means that the risk-

averse attitude of main banks means they would prefer lower risk and profit investments by the 

client firms. As such, excessive risk taking due to managerial entrenchment might be prevented 



 

6 
 

by main bank relationships. Second, larger-sized firms with main bank relationships, rather 

than smaller-sized ones, are associated with higher risk taking. This implies that larger firms 

may be financially supported by main banks because they tend to have longer and stable main 

bank relationships. Finally, we find that a main bank relationship lowers risk taking for client 

firms with higher growth opportunities. This could be interpreted to mean that main banks’ 

risk-averse attitudes favor more stable client firms (Weinstein and Yafeh, 1998). 

      The rest of the paper proceeds as follows. Section 2 reviews the literature and develops 

the research hypothesis. The data and methodology are presented in Section 3 and the empirical 

results in Section 4. Finally, Section 5 concludes the paper. 

 

2. Background and Hypothesis Development 

2.1 Background 

Under bank-dominated corporate governance, publicly listed firms’ shares tend to be controlled 

by stable shareholders, such as the banks with which they have bank–firm relationships and 

other firms that mutually own their shares and with whom they have trading relationships 

(Berglof and Perotti, 1994). Stable shareholdings are widely observed in East Asian countries 

(Claessens et al., 2002). However, unlike in other East Asian countries, stable shareholdings in 

Japan are the basis of the close relationships between main banks and client firms (Morck et 

al., 2000). Here, we briefly present the Japanese main bank system and the transition of the 

corporate governance system. 

The Japanese corporate governance system was characterized by a bank-dominated and 

stable long-term ownership structure during the 1990s (Aoki, 1990; Aoki et al., 1994). Main 

banks are not only the largest lenders to client firms but also maintain long-term relationships 

with them (Aoki et al., 1994). Therefore, main banks have a significant interest in maintaining 

such relationships. Additionally, main banks have the crucial monitoring role of client firms 



 

7 
 

through their combined role as both lenders and shareholders (Sheard, 1994). In other words, 

the close relationship between a main bank and client firms would function as an effective 

monitoring mechanism in client firms (Sheard, 1989).  

However, financial deregulation triggered changes in the Japanese corporate ownership 

structure in the mid-2000s (Hoshi and Kashyap, 2010). During this time, bank mergers were 

actively conducted, because of which the stable ownership structures—characterized by main 

banks and Keiretsu: Japanese business groups—were disrupted and foreign shareholdings 

increased. Moreover, misdirected bank lending lead to macroeconomic stagnation since the 

early 1990s (Caballero et al., 2008). Financial industries were, therefore, reorganized because 

of deficits. The main 13 city banks were merged into three mega-banks in 2005: Mitsubishi 

UFJ, Sumitomo Mitsui Banking Corporation, and Mizuho Financial Group.  

Despite these mergers, banking relationships remained strong despite tenuous industrial 

ties and corporate behaviors reverting to group behavior (Higgins, 2018). In fact, the close 

bank–firm relationships moderated information asymmetry in the Japanese financial markets 

(Sakawa et al., 2014). In addition, main bank relationships were able to mitigate the demand 

for accounting conservatism and opportunistic earnings management by reducing the degree 

of information asymmetry, which is a main source of agency problems (Sakawa and Watanabel, 

2018a, 2019). In Japan, main bank relationships still play the important role of monitoring, 

even after financial deregulation and the subsequent corporate ownership structure changes1.  

 

2.2 Hypothesis Development 

Here, we posit the empirical hypothesis on the association between main bank relationships 

and corporate risk taking. As previously mentioned, the literature on main banks’ monitoring 

                                                   
1 After the economic turmoil in 2000s, main banks have been still alive by rescue of taxpayer 
funds (Sakawa and Watanabel, 2018b). 
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role is based on the theory of financial intermediation (e.g., Diamond, 1984, 1991; Dewatripont 

and Maskin, 1995). Unlike in the US, Japanese main banks are supportive of client firms’ 

financial needs, such as deposits, account settlements, foreign exchange management, and bond 

issuances (Aoki et al., 1994). As such, firms with closer ties to a main bank face less liquidity 

constraints than do other firms when considering investment decisions (Hoshi et al., 1991). 

Main bank monitoring, thus, aids client firms when they face financial distress (Sheard, 1994; 

Kang and Shivdasani, 1995). In other words, main bank relationships are helpful to ease 

financial pressure and support business investments.  

However, main bank relationships are not necessarily linked to a client firm’s increased risk-

taking behavior. Main banks are often the largest lenders, being likely more risk-averse than 

other shareholders (Nakatani, 1984). As a result, firms with main bank relationships do not 

grow any faster than those without these relationships (Weinstein and Yafeh, 1998). This 

implies that risky and profitable investments are not supported by main bank relationships. 

Based on the theoretical model of Weinstein and Yafeh (1995), Weinstein and Yafeh (1998) 

find that less volatile earnings are found in firms with main bank relationships. Furthermore, 

Japanese banks mitigate corporate risk taking by holding excess cash (Pinkowitz and 

Williamson, 2001).  

    Corporate risk taking is thus mitigated in firms with main bank relationships. While close 

bank–firm ties mitigate information symmetry and agency issues, banks as large lenders are 

expected to be more risk averse than other shareholders (Weinstein and Yafeh, 1998). This 

implies that lower risk and profit investments tend to be selected by firms with main bank 

relationships. Thus, we posit the following hypothesis: 

Hypothesis 1. Main bank relationships are negatively associated with corporate risk taking. 

 

3. Data and Methodology 
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3.1. Data and Variables 

Our sample consists of Japanese firms listed on stock exchanges in Japan from 2007 to 2016. 

We drop all financial firms from the sample. The financial accounting and corporate 

governance data, including that of main banks, are collected from the Astra Manager ’s 

financial data and corporate governance data. Financial return data are obtained from the 

Financial Data Solutions database. Our sample consists of 32,935 firm-year observations. 

We select three risk measures: idiosyncratic risk (Idio), logistically-transformed 

idiosyncratic risk (Lnidio), and total risk (Total risk). This study obtains idiosyncratic risk 

using the estimation of the three-factor CAPM (Fama and French, 1993). Following Fama 

and French (1993), we regress the following equation: 

𝑅𝑅𝑖𝑖𝑖𝑖 − 𝑅𝑅𝑓𝑓𝑖𝑖 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖�𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 − 𝑅𝑅𝑓𝑓𝑖𝑖� + 𝛾𝛾𝑖𝑖HML𝑖𝑖 + 𝛿𝛿𝑖𝑖𝑆𝑆𝑅𝑅𝑆𝑆𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖.    (1) 

𝑅𝑅𝑖𝑖𝑖𝑖  is the daily stock return of stock i, 𝑅𝑅𝑓𝑓  is the daily return of the 10-year Japanese 

government bond (JGB) rate, 𝑅𝑅𝑀𝑀 is the daily stock return on a value-weighted market index, 

and HML (high minus low) and SMB (small minus big) are the returns on zero-investment 

factor-mimicking portfolios. The difference 𝑅𝑅𝑓𝑓𝑖𝑖 − 𝑅𝑅𝑀𝑀𝑖𝑖  represents the excess return of the 

market index. To control for the size (H/L) and book-to-market (B/M) effects, firms are 

classified into two group sizes (above and below the median) and three B/M groups (upper 

30%, middle 40%, and lower 30%). Returns are divided into six portfolios based on the 

interaction of size and book-to-market. The size factor SMB is calculated by the difference 

between small and large stocks across the three B/M sub-groups. The book-to-market factors 

are obtained by the difference between the upper and lower B/M groups across the two group 

sizes. 

 

3.2. Empirical Methodology  

Our estimation model takes the following form: 
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𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑅𝑅𝑀𝑀𝑅𝑅𝑀𝑀 𝑆𝑆𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖,𝑖𝑖 + 𝛽𝛽𝑗𝑗𝐶𝐶𝐶𝐶𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑖𝑖 + 𝑑𝑑𝑖𝑖 + 𝑐𝑐𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖.    (2) 

     Our dependent variables are corporate-risk taking measures ( 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 ). Using the 

estimation of equation (1), we can calculate two market risk measures. Total risk is the standard 

deviation of daily stock returns in each year and Idio is the standard deviation of estimated 

residual in equation (1). In other words, Idio represents the total variability not explained by 

the three-factor models. Lnidio is the logistically-transformed idiosyncratic risk.  

     Our independent variable (𝑅𝑅𝑀𝑀𝑅𝑅𝑀𝑀 𝑆𝑆𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖,𝑖𝑖) represents main bank relationship. We adopt 

the main bank dummy (MBD) to analyze whether the main bank affects firm risk taking. MBD 

equals 1 if the proportions of the largest lenders’ shareholdings are positive, and 0 otherwise. 

We additionally adopt main bank shareholdings (MBS) to confirm the robustness of the results.  

     We adopt several control variables (𝐶𝐶𝐶𝐶𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑖𝑖 ) such as cross shareholdings, foreign 

shareholdings, board size, firm size, market-to-book ratio, stock option, R&D dummy, leverage, 

free cash flow, return on assets, and dividend payout ratio. Following Ikeda et al. (2018), we 

also employ cross-shareholding to analyze the effects of mutual shareholding on firm risk. 

Foreign means percentage of foreign institutional shareholdings. Board size means the 

logarithm of board size. Firm size is controlled as the logarithm of total assets (John et al., 

2008). Market-to-book is controlled as the growth opportunities of firms (Bargeron et al., 2010; 

Coles et al., 2006; Nguyen, 2011). Stock option is measured as a proxy of managerial risk-

taking incentive (Coles et al., 2006; Low, 2009). R&D is a proxy of risky projects (Coles et al., 

2006). Financial leverage is measured as the debt-to-equity ratio. Free cash flow is controlled 

to measure the overinvestment arising from agency problems (Jensen, 1986). Profitability is 

controlled as ROA (Low, 2009) and the dividend payout ratio is also controlled as a proxy of 

firm growth opportunities (Nguyen, 2011). We adopt the 𝑌𝑌𝑌𝑌𝑀𝑀𝐶𝐶𝑖𝑖  year dummies (𝑑𝑑𝑖𝑖 ) and 

industry fixed effect dummies (𝑐𝑐𝑖𝑖 ). We lag all independent and control variables to avoid 

endogeneity issues. 
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4. Results 

4.1. Descriptive statistics 

Table 1 presents the descriptive statistics for the three risk measures of market returns in Panel 

A and the correlation matrix in Panel B. Variables are defined in Appendix A. Using the results 

of Panel A of Table 1, the average of Idio is 2.3 and total risk is 2.7, both being lower than for 

US firms (Low, 2009). The average main bank relationship is 32%, suggesting that main bank 

relationships tend to be maintained. The average cross-shareholdings and foreign ownership 

are 6.5% and 8.8%, respectively. The market-to-book ratio is 1.6 on average and about 25% of 

firms invest in R&D. Stock options are implemented in 33% of firms. The mean of financial 

leverage is around 50%. The average free cash flow is around 0.34 and ROA 5.5% on average. 

The dividend payout ratio is 44% on average. Finally, firm age is, on average, 26.3 years after 

going public and the firms in the TOPIX index represent 13%. Using the results in Panel B, we 

confirm the negative relationship between main bank relationships and corporate risk-taking 

metrics in support of Hypothesis 1. 

------------------------------------------------------ 

 Insert Table 1 about here 

------------------------------------------------------ 

 

4.2. OLS Results 

Table 2 reports the estimated results on the relationship between main bank relationships and 

the three market-based risk measures estimated by equation (2). The dependent variables of 

market risk measures are the standard deviation of idiosyncratic risk (Idio) in Models (1) and 

(2), the logistically-transformed idiosyncratic risk (Lnidio) in Models (3) and (4), and the 

standard deviation of the daily stock returns (Total Risk) in Models (5) and (6).  
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    Using the results in Table 2, main bank relationships have a significantly negative effect 

on risk in all six models, consistent with Hypothesis 1. Cross-shareholdings also have a 

significant and negative effect on corporate risk taking. Cross-shareholders are stable and long-

term investors, such as Keiretsu, whose member firms tend to be main banks (Dow and 

McGuire, 2009). Therefore, cross-shareholders also favor mitigating risk owing to the 

delegated monitoring role of main banks. A greater number of foreign shareholders is 

associated with more risk taking. This implies that foreign shareholders tend to have 

shareholder-oriented views, which are different from the views of domestic shareholders such 

as banks (Descender et al., 2016). Therefore, foreign shareholders would urge higher risk 

taking for future profit. Board size is negatively associated with corporate risk taking, in line 

with Nakano and Nguyen (2012). 

    To consider the significance of corporate governance variables, we compare the effects 

related to corporate risk taking. Specifically, we examine the impact of a one standard deviation 

increase in corporate governance variables. First, main bank relationships are associated with 

a 6.75% (＝-0.145×0.466) decrease in idiosyncratic risk (column (2)) and are related to a 7 % 

(0.150×0.466) decrease in total risk (column (6)). Second, cross-shareholdings are associated 

with a 9% (=0.011×8.234) decrease in idiosyncratic risk and total risk (columns (2) and (6)). 

Third, foreign shareholdings are associated with a 22% (=0.019×11.641) increase in 

idiosyncratic risk (column (2)) and 24.5% (=0.019×11.641) increase in total risk (column (6)). 

These results imply that the influence of corporate governance variables on corporate risk 

taking is economically significant.  

   Regarding financial variables, larger firms tend to exhibit lower risk taking, implying they 

are more mature and undertake less risky projects. Growth opportunities measured as the 

market-to-book ratio are insignificant for corporate risk taking. Stock option adoption is also 

associated with higher risk taking, consistent with U.S. (Coles et al., 2006; Low, 2009) and 



 

13 
 

Japanese firms’ practices (Nakano and Nguyen, 2012). R&D increases with corporate risk 

taking, consistent with U.S. firms (Coles et al., 2006). Financial leverage shows positive effects 

on corporate risk taking, in line with Adams et al. (2005) and Shen and Wang (2004). 

Profitability has a significantly negative effect on corporate risk taking, consistent with U.S. 

firms (Low, 2009). Finally, dividend payout ratio is significantly negative, in line with Nguyen 

(2011). 

------------------------------------------------------ 

 Insert Table 2 about here 

------------------------------------------------------ 

 

4.3. Interactions between Main Bank Relationships and Firm Size or Growth Opportunities 

We analyze the effect of both firm size and growth opportunities on the association between 

corporate risk taking and main bank relationships. There is a possibility that firms with large 

assets and low growth opportunities take excessive risks to borrow from main banks. We 

analyze whether the effects of main bank relationships on corporate risk taking differ by firm 

size and growth opportunities.  

     We present the results in Table 3, including the interaction terms of main bank 

relationships (and cross-shareholdings) and the dummies of both small firm size and high 

growth opportunities. First, the interaction between main bank relationships and firm size is 

significant and positive. This means that larger firms are associated with higher risk taking than 

smaller ones are. We interpret this to mean that main banks prefer to maintain longer and stable 

bank–client relationships when client firm have large assets.  

    Second, the interaction between main bank relationship and growth opportunities 

measured as the market-to-book ratio is significant and negative. This implies that main bank 

relationships reduce risk taking for client firms with higher growth opportunities. This can be 



 

14 
 

interpreted to mean that main banks’ risk-averse attitudes favor more stable client firms 

(Weinstein and Yafeh, 1998). 

------------------------------------------------------ 

 Insert Table 3 about here 

------------------------------------------------------ 

 

4.4. Endogeneity of Main Bank and Cross-Ownership 

To address the endogeneity problem among corporate governance and corporate risk taking, 

we adopt the 2SLS approach. Our instrumental variables are firm age and the Topix 500 dummy. 

The adoption of the first instrument is motivated by the features of the traditional corporate 

governance system. That is, mature firms are likely to be more affected than small and medium 

enterprises (SMEs) by a bank-centered system, such as main banks and cross-shareholding. We 

predict they have main bank relationships and a higher proportion of cross-shareholdings.  

As for the second instrument, TOPIX 500 firms are selected due to the large capitalization 

of listed firms. TOPIX 500 consists of the largest 500 firms listed on the Tokyo Stock 

Exchange.2 Large firms face pressure from foreign shareholdings because foreign investors 

are likely to trade these large firms (Chizema and Shinozawa, 2012). As a result, main bank 

relationships and cross-shareholdings would decrease. Our endogenous variables are the main 

bank relationship dummy and cross-ownership. The results of 2SLS are reported in Table 4. 

    The results of the first stage regression are shown in Models (1) and (2) of Table 4. Firm 

age has a positive impact on both main bank relationships and cross-shareholdings, being 

consistent with our prediction. TOPIX 500 has a significantly negative effect on main bank 

                                                   
2 This index accounts for around 85% of the Tokyo stock exchange in terms of market 

capitalization. 
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relationships and cross-shareholdings, the same as our prediction. The F test confirms their 

joint significance in all 2SLS regressions. 

    The results of the second stage regression are reported in Models (3), (4), and (5) of Table 

4. We first confirm that main bank relationships have a significant and negative effect on the 

three corporate risk measures, consistent with Hypothesis 1. Controlling for endogeneity, cross-

shareholdings are significantly positive to corporate risk taking. The other results are almost 

the same as for the OLS. 

------------------------------------------------------ 

Insert Table 4 about here 

------------------------------------------------------ 

 

4.5. Robustness of Results 

To check the robustness of our results, we first confirm they are the same when using main 

bank shareholdings as a proxy of main bank relationships. Main bank shareholdings tended to 

decrease following the M&A activities in the 2000s (Hoshi and Kashyap, 2010). Therefore, it 

is possible that the decrease in main bank shareholdings might have weakened the main bank 

monitoring activity. From Table 5, we confirm our results are almost identical to the definition 

of main bank relationships. Therefore, Hypothesis 1 is robustly confirmed.  

------------------------------------------------------ 

Insert Table 5 about here 

------------------------------------------------------ 

    In Table 6, we also verify whether our results were affected by the global financial crisis 

(2007–2008). As its effects would be smaller for Japanese financial institutions (Sakawa and 

Watanabel, 2018a), we find that main bank relationships have a significantly negative effect on 

corporate risk taking in all six models. The other results are similar to the ones in Table 4. 
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Therefore, our results are robust even when considering the global financial crisis period. 

------------------------------------------------------ 

Insert Table 6 about here 

----------------------------------------------------- 

 

5. Conclusions 

In this paper, we investigate whether main bank relationships mitigate corporate risk taking in 

a bank-dominated corporate governance system. The Japanese corporate governance system 

faced pressures from foreign investors during the mid-2000s (Chizema and Shinozawa, 2012). 

While the proportion of foreign shareholders has increased since the early 1990s (Desender et 

al., 2016), Japanese main bank relationships have been maintained through banks mergers or 

the “Alliance of Keiretsu and merger of banks” (Higgins, 2018). Our study specifically 

investigates the association between corporate risk taking and main bank relationships 

following the bank mergers.  

    Using data on Japanese publicly listed firms during 2006–2016, we find that main bank 

relationships inhibit their client firms’ risk taking. This implies that main banks’ risk-averse 

attitudes as the largest lenders to their client firms might induce investments entailing lower 

risk and performance. From the agency problem perspective, this finding can be interpreted to 

mean that main bank monitoring would be effective in mitigating corporate risk taking. In 

addition, we find that large-sized firms with main bank relationships are more likely to assume 

higher risks. Furthermore, higher-growth firms with main bank relationships would take lower 

risks. These findings imply that main bank relationships for large firms with low growth 

opportunity might differ from those for other firms. Thus, main banks are risk averse and 

carefully judge the risk of small- and high-growth firms. 

    Our research provides evidence not only for bank-centered economies but also for many 
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emerging countries that have adopted market systems. Additionally, new financial markets for 

SMEs have been established in Japan since the financial deregulation era (Sakawa and 

Watanabel, 2012). These markets would be substituted for the bank’s role of capital access to 

SME firms. These would be important research topics when analyzing the effects of bank–firm 

relationships in the future. Overall, this study improves our understanding of main bank 

relationships, which are regarded as a close form of relationship banking. 
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APPENDIX A. Definitions of Variables 

 

 

 

 

 

Variable Definition 

Dependent Variables 

Idio The standard deviation of the residual that determines firm-specific 

or idiosyncratic risk 

Lnidio The logistically-transformed idiosyncratic risk 

Total risk The standard deviation of daily stock returns in each year 

Independent Variables 

Main bank 
Takes 1 if the proportion of main bank shareholdings is positive, and 

0 otherwise 

Main bank 

shareholdings (MBS) 

The proportion of main bank shareholdings (Morck et al., 2000) 

 

Cross Percentage of mutual ownership (Ikeda et al., 2018) 

Foreign  Percentage of foreign institutional shareholdings 

Board size The logarithm of board size 

Total assets The logarithm of firm assets 

Market-to-book ratio The market value divided by the book value of capital 

Stock option Takes 1 if a firm adopts stock options, and 0 otherwise 

R&D 
Takes 1 if firms have R&D to total sales greater than the 75th 

percentile, and 0 otherwise 

Leverage Financial leverage; Debt/Total assets 

Free cash Free cash flow/Total assets 

ROA Return on assets 

Dividend The total dividend payments divided by net profits 

Instrument Variables 

Firm age The number of years after the firm went public (following Nakano 

and Nguyen, 2012) 

Topix 500 Takes 1 if a firm is listed on the Topix 500, and 0 otherwise 
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Table 1. Descriptive Statistics and Correlation 

Panel A. Descriptive Statistics 

Variables Mean Std. dev. Q1 Median Q3 

1. Idio 2.313  1.401  1.434  1.950  2.783  

2. Lnidio 0.704  0.506  0.360  0.668  1.024  

3. Total risk 2.642  1.444  1.725  2.299  3.212  

4. Main bank 0.320  0.466  0.000  0.000  1.000  

5. Main bank shareholdings 0.999  1.663  0.000  0.000  1.780  

6. Cross 6.521  8.234  0.000  3.440  10.200  

7. Foreign 8.765  11.641  0.550  3.810  12.980  

8. Board size 1.974  0.385  1.609  1.946  2.197  

9. Total assets 10.368  1.696  9.216  10.214  11.346  

10. Market-to-book ratio 1.616  7.104  0.613  0.943  1.568  

11. Stock option 0.332  0.471  0.000  0.000  1.000  

12. R&D 0.250  0.433  0.000  0.000  1.000  

13. Leverage 49.591  20.900  33.250  50.140  65.820  

14. Free cash flow 0.335  82.748  -1.875  2.007  5.657  

15. ROA 5.527  9.819  1.979  4.583  8.403  

16. Dividend 43.962  243.540  5.731  22.762  38.028  

17. Firm age 26.321  20.061  9.667  18.667  46.167  

18. Topix 500 0.129  0.335  0.000  0.000  0.000  
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Panel B. Correlation Coefficients 

 
Note. The sample consists of 32,935 listed firms over 2007–2016. We lagged all independent and control variables. The variables are defined in 

Appendix A. * indicates significance at the 5% level. 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)
1. Idio
2. Lnidio 0.9091*
3. Total risk 0.9764* 0.8992*
4. Main bank -0.0528* -0.0272* -0.0581*
5. Main bank shareholdings -0.0582* -0.0339* -0.0645* 0.8764*
6. Cross -0.1907* -0.1904* -0.1689* 0.2571* 0.3416*
7. Foreign -0.1026* -0.0983* -0.0293* -0.1653* -0.1649* -0.0374*
8. Board size -0.2914* -0.2975* -0.2368* 0.0748* 0.0780* 0.2559* 0.2657*
9. Total assets -0.3840* -0.3893* -0.2828* 0.0246* 0.0200* 0.2372* 0.5518* 0.5867*
10. Market-to-book ratio 0.0946* 0.0845* 0.0965* -0.0387* -0.0419* -0.0661* 0.0210* -0.0441* -0.0727*
11. Stock option 0.1871* 0.1863* 0.1939* -0.1551* -0.1784* -0.2086* 0.1329* -0.1289* -0.1049* 0.0722*
12. R&D -0.0101 0.0156* 0.0313* -0.0385* -0.0327* 0.0276* 0.1972* 0.0645* 0.1470* 0.0013 0.0321*
13. Leverage 0.1000* 0.1225* 0.1096* 0.2602* 0.2220* 0.0606* -0.1313* 0.0993* 0.1707* 0.0587* -0.0748* -0.2236*
14. Free cash flow -0.0341* -0.0294* -0.0337* 0.0102 0.0093 0.0117* -0.0059 0.0170* 0.0069 -0.0118* -0.0113* 0.0019 -0.0199*
15. ROA -0.1883* -0.1330* -0.1726* -0.0917* -0.0950* -0.0749* 0.1472* 0.0285* 0.0478* 0.0267* 0.0724* -0.0342* -0.1874* -0.0821*
16. Dividend -0.0436* -0.0491* -0.0485* -0.0043 -0.0059 0.0207* -0.0041 0.0173* 0.0110* -0.0125* -0.0056 -0.0066 -0.0230* 0.0023 -0.0149*
17. Firm age -0.2192* -0.2314* -0.1476* 0.1568* 0.2005* 0.4259* 0.1823* 0.3292* 0.4969* -0.0622* -0.2643* 0.1501* 0.1447* 0.0153* -0.1245* 0.0002
18. Topix 500 -0.1861* -0.2013* -0.1154* -0.1051* -0.1069* 0.0588* 0.5367* 0.3604* 0.6517* 0.0052 0.0594* 0.1968* 0.0082 0.0071 0.0695* 0.0041 0.3186*
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Table 2. Regression Analysis of Market Return Risk 

 

The sample consists of 32,935 listed firms. **, *, and † indicate significance at the 1%, 5%, 

and 10% levels, respectively. We lagged all independent and control variables. We clustered 

standard errors at firm and year levels. T-values are presented between parentheses. The results 

of industry and year dummies are not reported. The variables are defined in Appendix A. 

 

Main bank -0.181 ** -0.145 ** -0.046 ** -0.032 ** -0.187 ** -0.150 **
(-8.05) (-6.82) (-5.76) (-3.94) (-8.17) (-6.95)

Cross -0.011 ** -0.004 ** -0.011 **
(-7.84) (-8.34) (-7.41)

Foreign 0.021 ** 0.019 ** 0.008 ** 0.007 ** 0.023 ** 0.021 **
(11.26) (10.73) (13.29) (12.47) (11.35) (10.95)

Board size -0.277 ** -0.250 ** -0.114 ** -0.104 ** -0.297 ** -0.270 **
(-7.00) (-6.56) (-8.49) (-7.91) (-7.36) (-6.94)

Total assets -0.365 ** -0.353 ** -0.138 ** -0.133 ** -0.294 ** -0.283 **
(-16.77) (-16.12) (-17.47) (-16.77) (-10.95) (-10.42)

Market-to-book ratio 0.006 0.006 0.001 0.001 0.008 + 0.008
(1.58) (1.56) (1.01) (0.99) (1.66) (1.64)

Stock option 0.275 ** 0.261 ** 0.092 ** 0.086 ** 0.321 ** 0.307 **
(9.38) (9.24) (9.39) (8.99) (10.55) (10.43)

R&D 0.105 * 0.100 * 0.057 ** 0.055 ** 0.151 ** 0.146 **
(2.18) (2.06) (3.86) (3.70) (3.13) (3.00)

Leverage 0.014 ** 0.013 ** 0.006 ** 0.006 ** 0.015 ** 0.014 **
(13.34) (13.13) (22.48) (21.92) (13.01) (12.78)

Free cash flow -0.001 * -0.001 * 0.000 + 0.000 * -0.001 * -0.001 *
(-2.06) (-2.09) (-1.94) (-1.98) (-2.06) (-2.08)

ROA -0.026 ** -0.026 ** -0.006 ** -0.006 ** -0.025 ** -0.026 **
(-4.42) (-4.45) (-4.50) (-4.57) (-4.22) (-4.25)

Dividend 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 **
(-4.82) (-4.92) (-4.73) (-4.81) (-4.67) (-4.76)

Constant 5.770 ** 5.674 ** 1.967 ** 1.930 ** 5.197 ** 5.101 **
(23.12) (22.84) (23.32) (22.85) (17.14) (16.80)

Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Adjusted R2 0.357 0.360 0.412 0.416 0.340 0.343
F 291.9 ** 287.8 ** 530.3 ** 527.2 ** 280.7 ** 276.6 **

(4) (5) (6)
Idio Lnidio Total risk

(1) (3)(2)
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Table 3. Additional Analysis 

 
The sample consists of 32,935 listed firms. **, *, and † indicate significance at the 1%, 5%, 

and 10% levels, respectively. We lagged all independent and control variables. We clustered 

standard errors at firm and year levels. T-values are presented between parentheses. The results 

of industry and year dummies are not reported. The variables are defined in Appendix A. 

Main bank -1.128 ** -0.781 ** -0.402 ** -0.289 ** -1.630 ** -1.143 **
(-6.12) (-4.49) (-6.30) (-4.51) (-8.34) (-6.04)

Main bank 0.097 ** 0.065 ** 0.036 ** 0.026 ** 0.144 ** 0.101 **
* Total assets (5.67) (4.11) (6.01) (4.33) (7.95) (5.81)
Main bank -0.017 ** -0.017 ** -0.004 ** -0.004 * -0.019 ** -0.021 **
* Market-to-book ratio (-3.13) (-3.41) (-2.79) (-2.32) (-3.20) (-3.67)
Cross -0.011 ** -0.096 ** -0.004 ** -0.031 ** -0.011 ** -0.131 **

(-7.97) (-6.12) (-8.54) (-5.73) (-7.61) (-8.04)
Cross 0.008 ** 0.003 ** 0.011 **
* Total assets (5.39) (5.18) (7.27)
Cross 0.001 0.000 0.003 *
* Market-to-book ratio (1.09) (-0.19) (2.17)
Foreign 0.019 ** 0.019 ** 0.007 ** 0.007 ** 0.021 ** 0.021 **

(10.52) (10.36) (12.22) (12.03) (10.83) (10.65)
Board size -0.256 ** -0.262 ** -0.106 ** -0.107 ** -0.277 ** -0.286 **

(-6.69) (-6.89) (-8.15) (-8.35) (-7.14) (-7.37)
Total assets -0.369 ** -0.400 ** -0.140 ** -0.150 ** -0.308 ** -0.352 **

(-14.88) (-15.00) (-16.55) (-17.06) (-10.28) (-11.44)
Market-to-book ratio 0.016 ** 0.015 ** 0.003 * 0.003 * 0.018 ** 0.017 **

(3.20) (3.03) (2.29) (2.14) (3.37) (3.18)
Stock option 0.249 ** 0.231 ** 0.083 ** 0.077 ** 0.291 ** 0.265 **

(9.14) (8.78) (8.68) (8.38) (10.23) (10.01)
R&D 0.094 + 0.088 + 0.054 ** 0.052 ** 0.140 ** 0.129 *

(1.90) (1.75) (3.54) (3.38) (2.80) (2.56)
Leverage 0.013 ** 0.013 ** 0.006 ** 0.006 ** 0.014 ** 0.014 **

(13.65) (12.92) (20.64) (20.19) (13.52) (12.85)
Free cash flow -0.001 * -0.001 * 0.000 * 0.000 * -0.001 * -0.001 *

(-2.11) (-2.10) (-2.00) (-1.99) (-2.11) (-2.10)
ROA -0.026 ** -0.026 ** -0.006 ** -0.006 ** -0.025 ** -0.025 **

(-4.49) (-4.44) (-4.63) (-4.59) (-4.29) (-4.26)
Dividend 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 **

(-4.83) (-4.76) (-4.73) (-4.67) (-4.67) (-4.58)
Constant 5.840 ** 6.172 ** 1.998 ** 2.106 ** 5.366 ** 5.831 **

(20.82) (20.50) (22.08) (22.14) (15.98) (16.87)
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Adjusted R2 0.364 0.368 0.419 0.422 0.350 0.357
F 277.4 ** 272.9 ** 505.6 ** 490.3 ** 270.2 ** 266.3 **

(6)
Idio Lnidio Total risk

(1) (2) (3) (4) (5)



 

29 
 

Table 4. Results of 2SLS 

 
The sample consists of 32,935 listed firms. **, *, and † indicate significance at the 1%, 5%, 

and 10% levels, respectively. We clustered standard errors at the firm level. T-values are 

presented between parentheses. The results of industry and year dummies are not reported. The 

under-identification test shows the value of LM test statistic for under-identification. The weak 

identification test shows the value of the F statistic for weak identification. The variables are 

defined in Appendix A. 

Main bank -3.125 ** -0.695 ** -3.450 **
(-4.48) (-3.58) (-4.37)

Cross 0.048 ** 0.006 0.072 **
(2.62) (1.19) (3.54)

Firm age 0.003 ** 0.143 **                
(6.79) (18.58)

Topix 500 -0.153 ** -2.188 **                
(-6.88) (-5.16)

Foreign -0.004 ** -0.102 ** 0.011 ** 0.005 ** 0.014 **
(-8.07) (-12.01) (3.93) (6.27) (4.37)

Board size 0.069 ** 2.428 ** -0.155 * -0.074 ** -0.223 **
(4.16) (8.56) (-2.41) (-4.15) (-3.13)

Total assets 0.001 0.623 ** -0.453 ** -0.154 ** -0.413 **
(0.23) (6.55) (-15.79) (-20.01) (-13.14)

Market-to-book ratio -0.002 -0.011 + 0.002 0.000 0.003
(-1.44) (-1.95) (0.78) (0.52) (1.22)

Stock option -0.062 ** -0.779 ** 0.115 * 0.051 ** 0.179 **
(-5.55) (-4.18) (2.17) (3.39) (3.05)

R&D -0.013 -0.384 0.078 0.042 ** 0.125 +
(-0.84) (-1.26) (1.36) (2.64) (1.95)

Leverage 0.005 ** -0.023 ** 0.031 ** 0.010 ** 0.034 **
(17.71) (-4.54) (7.68) (8.76) (7.42)

Free cash flow 0.000 + 0.000 0.000 ** 0.000 ** 0.000 **
(1.73) (-1.00) (-4.84) (-3.84) (-3.68)

ROA 0.000 -0.004 -0.016 ** -0.003 ** -0.015 **
(1.41) (-0.83) (-5.68) (-5.66) (-5.01)

Dividend 0.000 0.000 + 0.000 ** 0.000 ** 0.000 **
(-0.88) (1.92) (-4.15) (-4.48) (-4.08)

Constant -0.065 -6.129 ** 6.369 ** 2.099 ** 6.250 **
(-1.29) (-7.17) (25.88) (32.50) (23.38)

Industry dummies Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes
Adjusted R2 0.170 0.289 -0.467 0.116 -0.633
F 40.43 ** 51.67 ** 84.04 ** 213.10 ** 112.50 **
Under-identification test 23.95 23.95 23.95
Weak identification test 12.22 ** 12.22 ** 12.22 **

Main bank Cross Idio Lnidio Total risk
(1) (2) (3) (4) (5)
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Table 5. Additional Regression 

 

The sample consists of 32,935 listed firms. **, *, and † indicate significance at the 1%, 5%, 

and 10% levels, respectively. We lagged all independent and control variables. We clustered 

standard errors at firm and year levels. T-values are presented in parentheses. The results of 

industry and year dummies are not reported. The variables are defined in Appendix A. 

Main bank -0.033 ** -0.317 ** -0.006 * -0.110 ** -0.035 ** -0.479 **
shareholdings (MBS) (-5.79) (-5.49) (-2.46) (-5.64) (-5.95) (-7.97)
MBS 0.028 ** 0.010 ** 0.044 **
* Total assets (5.24) (5.59) (7.70)
MBS -0.007 * -0.002 * -0.008 *
* Market-to-book ratio (-2.20) (-2.16) (-2.24)
Cross -0.011 ** -0.011 ** -0.004 ** -0.004 ** -0.011 ** -0.011 **

(-7.51) (-7.63) (-8.14) (-8.35) (-7.05) (-7.24)
Foreign 0.020 ** 0.019 ** 0.007 ** 0.007 ** 0.022 ** 0.021 **

(10.80) (10.71) (12.61) (12.52) (11.02) (11.07)
Board size -0.252 ** -0.258 ** -0.105 ** -0.106 ** -0.272 ** -0.280 **

(-6.57) (-6.69) (-7.97) (-8.20) (-6.94) (-7.13)
Total assets -0.354 ** -0.366 ** -0.133 ** -0.138 ** -0.283 ** -0.305 **

(-16.06) (-14.78) (-16.76) (-16.21) (-10.40) (-10.10)
Market-to-book ratio 0.006 0.015 ** 0.001 0.003 * 0.008 0.017 **

(1.56) (2.95) (0.99) (2.15) (1.64) (3.11)
Stock option 0.262 ** 0.250 ** 0.087 ** 0.083 ** 0.307 ** 0.291 **

(9.19) (9.04) (8.98) (8.62) (10.36) (10.11)
R&D 0.100 * 0.095 + 0.055 ** 0.054 ** 0.146 ** 0.141 **

(2.07) (1.92) (3.71) (3.55) (3.01) (2.83)
Leverage 0.013 ** 0.013 ** 0.006 ** 0.006 ** 0.014 ** 0.014 **

(12.97) (13.46) (21.52) (20.33) (12.62) (13.31)
Free cash flow -0.001 * -0.001 * 0.000 * 0.000 * -0.001 * -0.001 *

(-2.08) (-2.11) (-1.98) (-2.00) (-2.08) (-2.11)
ROA -0.026 ** -0.026 ** -0.006 ** -0.006 ** -0.026 ** -0.026 **

(-4.45) (-4.48) (-4.57) (-4.62) (-4.25) (-4.29)
Dividend 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 **

(-4.89) (-4.80) (-4.79) (-4.72) (-4.73) (-4.63)
Constant 5.677 ** 5.813 ** 1.929 ** 1.984 ** 5.104 ** 5.333 **

(22.69) (20.72) (22.80) (21.69) (16.75) (15.80)
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Adjusted R2 0.359 0.363 0.416 0.418 0.342 0.348
F 287.3 ** 276.8 ** 526.7 ** 505.7 ** 276.3 ** 269.2 **

(1) (2) (3) (4) (5) (6)
Idio Lnidio Total risk
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Table 6. Additional Regression (2) 

 

The sample consists of 6,901 listed firms. **, *, and † indicate significance at the 1%, 5%, and 

10% levels, respectively. We lagged all independent and control variables. We clustered 

standard errors at firm and year levels. T-values are presented between parentheses. The results 

of industry and year dummies are not reported. The variables are defined in Appendix A. 

Main bank -0.152 ** -0.033 ** -0.148 **
(-4.07) (-5.49) (-4.58)

Main bank -0.034 ** -0.007 ** -0.034 **
shareholdings (MBS) (-4.59) (-4.02) (-4.46)
Cross -0.013 ** -0.012 ** -0.004 ** -0.004 ** -0.012 ** -0.012 **

(-10.08) (-9.56) (-4.91) (-4.85) (-10.63) (-10.37)
Foreign 0.016 ** 0.016 ** 0.006 ** 0.006 ** 0.017 ** 0.017 **

(8.21) (8.03) (11.19) (11.39) (6.68) (6.62)
Board size -0.253 ** -0.258 ** -0.083 ** -0.084 ** -0.265 ** -0.269 **

(-8.83) (-8.63) (-7.47) (-7.63) (-9.61) (-9.48)
Total assets -0.272 ** -0.272 ** -0.097 ** -0.097 ** -0.150 ** -0.150 **

(-9.34) (-9.23) (-12.75) (-12.90) (-4.65) (-4.71)
Market-to-book ratio 0.004 0.004 0.001 0.001 0.005 0.005

(0.75) (0.74) (0.41) (0.41) (0.81) (0.80)
Stock option 0.270 ** 0.270 ** 0.086 ** 0.086 ** 0.320 ** 0.320 **

(10.44) (10.09) (8.02) (8.17) (7.95) (7.80)
R&D 0.016 0.017 0.018 + 0.019 + 0.059 * 0.060 *

(0.33) (0.36) (1.88) (1.95) (1.99) (2.09)
Leverage 0.013 ** 0.013 ** 0.005 ** 0.005 ** 0.014 ** 0.014 **

(6.31) (6.38) (13.34) (13.15) (6.04) (6.00)
Free cash flow -0.005 ** -0.005 ** -0.001 ** -0.001 ** -0.005 ** -0.005 **

(-6.78) (-6.70) (-23.05) (-23.41) (-8.14) (-8.07)
ROA -0.017 ** -0.017 ** -0.003 ** -0.003 ** -0.014 ** -0.014 **

(-2.86) (-2.86) (-3.37) (-3.36) (-2.83) (-2.83)
Dividend 0.000 * 0.000 * 0.000 0.000 0.000 ** 0.000 **

(-2.26) (-2.29) (-1.05) (-1.06) (-2.78) (-2.82)
Constant 4.925 ** 4.926 ** 1.557 ** 1.557 ** 3.750 ** 3.753 **

(24.60) (24.03) (16.39) (16.60) (7.37) (7.46)
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Adjusted R2 0.348 0.347 0.424 0.424 0.38 0.38
F 69.82 ** 69.72 ** 125.8 ** 125.8 ** 91.83 ** 91.85 **

Idio Lnidio Total risk
(1) (2) (3) (4) (5) (6)


