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ABSTRACT

We compare risk positions adopted by keiretsu and non-keiretsu banks in Japan and examine how the risk positions of Japanese banks changed following the conclusion in 1997 of an escalating series of banking crises in Japan and East-Asia. The results indicate that keiretsu banks take less risk than non-keiretsu banks, and that Japanese banks in general adopted lower risk profiles after 1997. Japanese bank risk is positively associated with the ratio of non-performing loans to capital, interest rates, and private investment in residential construction, and negatively with the ratio of administrative expenses to average assets and the money supply.

Keywords: Banking, keiretsu, risk, Japan, financial and banking crises.

JEL Classification Codes: G21 and G34
Introduction
Japan enjoyed a period of rather astounding economic success following World War II. Real annual GDP growth rates averaged 10% from 1955 through the 1960s, 5% during the 1970s, and 4% during the 1980s. Throughout this 35-year period, the country enjoyed high income, high income equality, low crime rates, low unemployment rates, strong export rates, a strong currency, and a growing current account surplus.

Despite its early post-war success, Japan experienced a prolonged stretch of economic stagnation which began in late 1989 with a drop in real-estate prices and sudden deflationary pressures. By the end of 1990, the Nikkei had lost 50% of its value. The roots of Japanese stagnation can be traced in part to a weak banking system that led to an accumulation of bad debts which crippled the economy (Lincoln, 2001; Fischer, 1998). Most of these debts were inherited from bubbles in the real estate and equity markets that resulted from financial liberalization and speculative investment during the late 1980s. The collapse of asset and stock prices in Japan in 1989-1990, combined with a strong yen and the broader East Asian financial crisis that was to follow, finally led to a major collapse of Japanese banks and a depreciation of the yen in 1997 (IMF, 2004). Investors suffered significant losses, and banks were left with bad debts secured by asset collateral that had deflated in value. The bursting of the bubble forced banks to decapitalize and scrutinize their risk behaviors. It also called into question the influence of the keiretsu structure on the risk taking behavior of Japanese banks.

Notable among the characteristics of the Japanese economy is a relatively weak system of anti-trust law which permits a number of unique business practices, including keiretsu. Keiretsu are groups of manufacturers, suppliers, distributors, and banks linked by stable inter-corporate ownership that emerged from the Zaibatsu or feudal families that existed in Japan before World War II. Keiretsu are credited with much of Japan’s economic success and rapid export growth during the post-war period, most of which was organized by these large, well capitalized groups. Japan has six major financial keiretsu groups: Daiichi Kangyo, Fuyo, Mitsui, Mitsubishi, Sanwa, and Sumitomo (Nakamura, 2002). Each typically consists of a main bank which supports a number of non-competing manufacturing and trading firms. Financial keiretsu are also known as horizontal keiretsu or bank groups. 

Unlike most Western economies, Japanese law permits banks to have dual roles as both creditors and equity holders. Japanese anti-monopoly law permits banks to hold up to 5% of firms’ shares. Keiretsu banks generally provide the largest source of lending to firms in the group, while also holding equity in member firms. Cross-shareholding in keiretsu is an implicit lifetime contract, and its principle purpose is to block hostile takeovers (Morck and Nakamura, 1999) and support relational exchange and promissory credibility within the group (Flath, 1996). However, inter-corporate equity ownership by keiretsu banks also leads them to act as active investors and involve themselves in their client firms’ corporate governance and investment decisions with greater regularity and influence than is typically seen in the West.

It is quite likely that the close relationships between keiretsu banks and their clients will impact the risk exposure of keiretsu banks. Bank risk is an important predictor of banking crises, which, in turn, generally precede currency crises and deep recessions (Kaminsky and Reinhart 1999). We investigate the risk associated with keiretsu and non-keiretsu banks in Japan using panel data from 1994-2004. We also examine how risk exposures changed following an escalating series of banking crises in Japan and East-Asia which culminated in 1997 (Gonzáles-Hermosillo, 1999). The risk associated with keiretsu banking practices is important due to the substantial size of the bank groups and the central role bank financing plays in the Japanese economy. Over one-quarter of all business assets and revenues in Japan are accounted for by the six major keiretsu (Shepherd and Shepherd, 1997). Bank financing is relied upon more prevalently in Japan than in the West, and keiretsu banks are responsible for a large percentage of the total lending in the Japanese economy. Thus, their aggregate impact on the risk of the banking sector as a whole is significant. Although a variety of studies in economics and management have examined different aspects of keiretsu, they have primarily focused on the behavior and financial performance of firms within the keiretsu groups rather than the behavior of the keiretsu banks themselves.

An interesting aspect of the research question is the fact that, a priori, it is unclear whether keiretsu banks should be expected to take on greater or lesser risks than non-keiretsu banks. Immediately below, we isolate arguments supporting each perspective, before turning to our empirical study and its results.

BACKGROUND AND Literature review
Do keiretsu banks take greater or lesser risks than non-keiretsu banks? There are a number of reasons why keiretsu banks may take on increased risk in comparison to independent banks. First, keiretsu banks function as lenders of last resort for firms in the keiretsu. As shareholders, the banks are ultimately responsible for the financial performance of their firms. Therefore, they have greater incentives to bail out the firms when they are financially distressed than banks without equity positions (Morck, Nakamura and Shivdasani, 2000). As a result, keiretsu banks may write loans that carry greater risk than non-keiretsu banks.
Second, the firms in the keiretsu may take on exaggerated risk positions due to moral hazard and the implicit promise that the keiretsu bank will bail them out. The implicit promise of future financing brings certain benefits during periods of economic growth. Many Japan scholars credit easy access to debt financing with creating a long-term orientation on the part of Japanese firms that was responsible for their rapid growth (Tiberghien, 2005). However, moral hazard can increase risk for the bank substantially, especially during economic downturns, suggesting that keiretsu banks may carry greater risk because of their close ties to the group.

Third, a variety of arguments have been advanced from a predominantly neo-classical perspective suggesting that the keiretsu themselves are inefficient. Keiretsu entrench management and dull competitive pressures on member firms. They also restrict the ability of member firms to access efficient open capital markets and open supply markets (Morck and Nakamura, 1999). These factors are argued to lead to inefficiencies that reduce the performance of keiretsu firms (Hoshi, Kashya, and Scharfstein, 1991). From a banking perspective, we might suspect that weakness among the firms within the keiretsu will increase risk for the keiretsu banks lending to these firms. 

Fourth, keiretsu banks often exercise their ownership rights to maximize the financial performance of the bank rather than the member firms. For example, keiretsu banks typically charge higher interest rates within the keiretsu than to outside firms (Caves and Uekusa, 1976; Mikuni, 1988). They also use their influence on corporate governance to maximize the value of their debt claims rather than shareholder value (Sheard, 1992) which may result in over-lending and greater bank risk. Over-lending associated with keiretsu banks has been credited as a major cause of non-performing loans in the 1990s in Japan (Kang and Shivdasani, 1995).

On the other hand, there are also a number of reasons why keiretsu banks may be exposed to less risk than non-keiretsu banks. Most of these arguments reflect the perspective that keiretsu create conglomerate-type efficiencies related to superior information exchange, incentive alignment, and control between the bank and client firms that is not present in more arms-length relationships.

First, the more liberal availability of bank loans within the keiretsu reduces financing constraints on the member firms and alleviates the common underinvestment problem associated with a lack of debt financing (Hoshi, Kashyap, and Scharfstein, 1991). With less financing constraints, the firms have better opportunities to invest in highly profitable projects, and they will be more capable of repaying debts. Along with implicitly guaranteed trading relationships within the keiretsu, this reduces operating risks for the firms, which in turn reduces risks for the keiretsu banks that lend to them.

Second, and perhaps most notably, keiretsu banks have far better information about, and control over, their client firms than independent banks because of the keiretsu banks’ positions as shareholders of the firms. Keiretsu banks monitor firms within the keiretsu closely and often install their own employees as high-ranking managers at client firms. In addition, keiretsu banks and are quick to remove management and restructure companies if problems develop (Ogawa 2003; Kang and Shivdasani 1995). These factors reduce information asymmetries, adverse selection, and agency costs associated with the firm’s management, and can result in fewer bad debts for the bank. This may lead to lower risk for keiretsu banks (Nakamura, 2002). In addition, Diamond (1993) showed that the close monitoring helps reduce conflicts between banks and other creditors, which should also reduce bank risk.

Third, keiretsu banks are guaranteed substantial revenues from their loans within the group. Ceteris paribus, higher bank revenue lowers banks risk. Bank revenues derive not only from cash loans but from underwriting corporate bonds for members of the keiretsu, as commonly occurs (Morck, Nakamura and Shivdasani, 2000). By using their control to encourage the issuance of corporate bonds, banks can effectively shift some of their risks to investors in the capital market.

Observe that many of the arguments for lower keiretsu bank risk rest on the same fundamental features of keiretsu as the arguments for higher bank risk. Hence, the issue is largely an empirical question. Most extant research focuses on firms in keiretsu groups rather than the practices of the keiretsu banks themselves. While the extant empirical research on keiretsu does not examine bank risk in detail, some indirect insight may be garnered from results in the literature.

Existing research suggests that keiretsu firms appear to enjoy greater liquidity than non-keiretsu firms. The most common and consistent finding in the literature is that firms in keiretsu tend to be large and have high leverage, suggesting greater access to debt financing than non-keiretsu firms (Miwa and Ramseyer, 2002). The theme of superior access to bank financing is also found in a number of studies examining distressed firms which frequently appeal to bank loans. Hoshi, Kashyap, and Scharfstein (1990) find that financially distressed firms in keiretsu are able to invest more than financially distressed non-keiretsu firms, which they credit to superior access to debt financing due to reduced agency problems within the keiretsu. Similarly, Hoshi, Kashyap, and Scharfstein (1991) sample both distressed and non-distressed firms and show that keiretsu firms face lower liquidity constraints when distressed. From a banking perspective, these results seem to imply that keiretsu banks are more liberal in lending to distressed firms than independent banks, which would appear to suggest greater risk for the keiretsu banks. The empirical results are far from consistent, however. Hall and Weinstein (2000) report no greater tendency to lend to distressed firms for keiretsu banks than independent banks.

A related stream of research examines profit variability among keiretsu and non-keiretsu firms. Nakatani (1984) and Khanna and Yafeh (2005) show that keiretsu firms exhibit lower profit variability than non-keiretsu firms. This is taken to suggest greater access to debt which is used to smooth performance. If true, this evidence would also appear to indirectly support the position that keiretsu banks lend less restrictively than non-keiretsu banks. A somewhat contradictory finding is reported by Fukuda and Hirota (1996) who show that firms with higher profitability variance actually borrow disproportionately from the keiretsu banks. This suggests (weakly) that either keiretsu banks do not lend liberally to their clients, or they tend to attract a riskier client with inherently more variable profits, possibly due to inefficiencies within the keiretsu.

The idea that keiretsu are inefficient is supported by a number of empirical results. Caves and Uekusa (1976) famously showed that keiretsu firms were less profitable than non-keiretsu firms. This result was replicated in different studies by Nakatani (1984), Khanna and Yafeh (2005), Lincoln et al. (1996), and Weinstein and Yafeh (1998). Lower profitability within the keiretsu might suggest riskier loans for keiretsu banks, ceteris paribus.

Bank risk has become a more pressing subject in East Asia following a series of banking crises which culminated in 1997. Although the crises have formally ended, their effects to continue to be felt in the economies of Japan and the region. Worldwide, Lindgren et al. (1996) report that two-thirds of IMF member countries experienced banking crises between 1980 and 1996, a rate of incidence far greater than in the 1950s, 1960s or 1970s. 

Bank risk is central to the investigation and prediction of banking crises. Gonzales-Hermosillo (1999) investigated five recent banking crises in the US, Mexico, and Columbia. Not surprisingly, unsound bank behavior was observed in advance of all the crises. Sinkey (1975), Barth et al. (1985), Lane et al. (1986), and Thomson (1991) all showed that bank failures were associated with some form of prior risky behavior on the part of the banks. Generally, banks are at risk when their liquidity decreases (Chan-Lau and Chen, 1998).

Risky bank behavior can be extremely costly for the countries involved. According to Caprio and Klingebiel (1996), GDP losses from banking crises in industrialized countries including Spain (1977-1985), the US (1984-1991), Norway (1987-1989), Sweden (1991), and Finland (1991-1993) were 17%, 3%, 4%, 6%, and 8% respectively. Not surprisingly, the effect is more pronounced in developing countries. Recent crises in Mexico and Venezuela resulted in a 15% declines in GDP between 1993 and 1994. Crises in Argentina and Chile reduced GDP by at least 25%. Banking crises have also been shown to cause a large decline in terms of trade, usually as a result of real exchange rate appreciation (Caprio and Klingebiel, 1996; Kaminsky and Reinhart, 1999; Hausmann and Gavin, 1995). These losses do not include other less dramatic penalties associated with a loss of liquidity in the banking sector.

In Japan, economic problems culminated with a banking crisis and currency devaluation in 1997. Japanese banks were responsible for about one-third of all loans to the East Asia region between 1995 and 1997, and were caught up in the region-wide financial crisis which led to high failure rates among the Japanese banks. The crisis disrupted credits to corporations and households, which in turn reduced overall consumption and investment rates in the Japanese economy. In addition, the crisis led to high failure rates for both corporations and otherwise healthy banks. The whole financial and payment systems entered a period of disarray as a result. The Japanese government used public funds to rescue insolvent banks, and pursued an expansionary monetary policy and bailouts for ailing banks. The policy proved both costly and ineffective. It created expectations of future bailouts for the banks, which in turn may have encouraged them to take even greater risks. This issue is examined in our empirical results below.

data AND Methodology

The number of banks in the Japanese economy has changed over time due to financial restructuring and other economic changes. In order to capture data from as many banks as possible, we use an unbalanced panel dataset that pools all available Japanese bank data from 1994 to 2004. Micro data is collected from the Standard and Poor’s Compustat Global Financial Services database. Macro data comes from the Global Insight database. As a result of the unbalanced panel, some banks are not represented in all eleven years of the dataset. There are a total of 980 observations in the dataset, which averages out to approximately 90 bank observations per year. We include data for commercial banks, trust banks, mortgage banks, and personal and business credit institutions. 

Variables

We consider both bank specific factors (i.e. microeconomic factors) and macroeconomic factors as determinants of Japanese bank risk. Bank specific factors are important since Japanese banking practices differ from those in other countries and feature a higher degree of self-organization in the keiretsu structure. Because of this, policies enacted by the banks themselves may be especially important in determining their level of risk. Macro variables are included in the analysis because of their well known impact on bank risk within the economy (e.g. Calvo et al., 1994). Unstable macro policies can threaten the strength of the banking system and increase the fragility of individual banks.

Risk Indices

The dependent variables are indices of bank risk. Banks are subject to a variety of risks including liquidity risk, credit risk, market risk and default risk. Liquidity risk is one of the most commonly used measures of risk in the literature (Barth et al., 1985; Lane et al., 1986), and is our primary focus in this paper. Liquidity risk is measured in two ways. The first is by the ratio of loans to assets of the bank (LOANS/ASSETS). Bank loans are more difficult to liquidate to meet unexpected deposit withdrawals. Therefore, the higher the loans to assets ratio, the higher the liquidity risk. The second measure of liquidity risk is based on the ratio of cash to assets (CASH/ASSETS). The higher the cash to assets ratio, the lower the liquidity risk of the bank. This is straightforwardly due to the highly liquid nature of cash. Note that if the ratio of loans to assets increases, bank risk increases, whereas if the ratio of cash to assets increases, bank risk decreases. In the models, we use the natural logarithms of these indices denoted by LN(LOANS/ASSETS) and LN(CASH/ASSETS) respectively (Greene, 2003).

Bank Specific Microeconomic Variables

The microeconomic factors in the model were chosen based on standard criteria for financial soundness used by U.S. bank regulators, which have been heavily used in previous economic studies. These criteria are known as the CAMEL ratings, consisting of capital adequacy, asset quality, management quality, earnings, and liquidity (Gajewski, 1988; Berg and Hexeberg, 1994; Wheelock and Wilson, 2000). Bank balance sheets and operating account information are analyzed to obtain the CAMEL ratings.

Capital adequacy is measured by the ratio of capital to assets (KASSET). This is an indicator of default risk. It shows how much asset value can depreciate before the positions of the bank’s creditors and depositors are at risk. A bank with a high capital adequacy is more stable than a bank with a low capital adequacy, since the former would be able to withstand a greater decline in asset value than the latter, and the former would have more assets necessary to pay in the event of loan defaults. However, this ratio can oftentimes work against intuition. This is because a bank may be selling off assets to raise capital before it enters bankruptcy. Arreaza et al. (2001) and Logan (2001) showed that as the capital asset ratio increases, the probability of bank failure goes up. Konstandina (2006) found that Russian banks with low capital realized that they were undercapitalized, and so tended to behave more cautiously than those with high capital; therefore the former took lower risks than the latter. Thus, while this variable represents an important influence on bank risk, its effect could be either positive or negative in the data.

Asset quality is measured by the ratio of non-performing loans to capital (NPLK). A high ratio of non-performing loans to capital indicates poor asset quality and high bank risk. The coefficient for this variable is expected to be positive in the LOANS/ASSETS model and negative in the CASH/ASSETS model.

Management quality is used to capture bank efficiency, and is represented by the ratio of administrative expenses to average assets (ADMAS). The ratio is an indicator of weakness in the core bank business. Highly efficient banks should have better management competence and lower risk. So we expect that the coefficient on this variable will be negative in the LOANS/ASSETS model and positive in the CASH/ASSETS model.

The total debts-to-assets ratio (DEBTAS) is used to measure the last criteria in CAMEL ratings, earnings. This ratio reflects the amount of debt financing relative to assets. Banks expose themselves to leverage risk if they have high debt financing, due to the fact that it is riskier than equity financing. The coefficient for this variable is expected to be positive in the LOANS/ASSETS model and negative in the CASH/ASSETS model.

Finally, the size of Japanese banks varies considerably. Keiretsu banks are normally quite large. To ensure that the different degrees of risk taking observed in the models are not simply the result of bank size, we include the natural logarithm of total assets LN(ASSET) in the models to control for this factor (Konstandina, 2006, Cole and Gunther, 1993). 

Macroeconomic Variables

The set of macroeconomic variables are related to liquidity risk, exchange rate risk, and credit risk.  Specific variables include interest rates (Interest), money supply (Money), exchange rates (Exchange) and private investment in residential construction (CONSTRUCTION). 

The relationship between interest rates and bank risk is complex. On one hand, high interest rates have been found to increase bank failure (Hardy and Pazarbasioglu, 1998), and banks and the banking sector become more vulnerable to crises if interest rates are high (Demirgüç-Kunt and Detragiache, 1997). However, on the other hand, banks are under greater competitive pressure at low interest rates, which makes it difficult for them to earn profits. If profits decline and expenses remain unchanged, banks must acquire new customers and take on more risky business. Mikuni and Murphy (2002) provide evidence that Japanese banks’ risk increased as a consequence of this phenomenon. Low interest rates may also increase bank insolvency as evidenced by Koch (1995). Whether interest rates have a positive or negative relationship with bank risk depends on the net effect of these influences on liquidity.

An expansionary monetary policy generally raises the liquidity in the banking system. Banks receive more cash deposits as a result of an increase in the money supply. Bank risk is reduced because banks have higher liquidity and also because they are more independent of debt financing. We expect to see a greater money supply associated with lower bank risk. Hence, the coefficient for this variable is expected to be negative in the LOANS/ASSETS model and positive in the CASH/ASSETS model.

Fluctuations in exchange rates play a role in determining the cost of debts and the profits of banks. EXCHANGE is the exchange rate in yen per dollar. A depreciation in the Yen increases debt services costs and simultaneously reduces the profits of Japanese banks. Hence, we might expect currency appreciation to decrease bank risk. However, Chinn (1998) showed that currency appreciation over its parity was in part to blame for the crisis in East Asia. Meanwhile, Kaminsky and Reinhart (1999) found that a sharp currency appreciation can contribute to a banking crisis. In Japan, the appreciation of the Yen damaged the Japanese economy by reducing sales of exports (Brown, 2002; Mikuni and Murphy, 2002), which can lead to a decline in the cash held by banks. As cash drops, banks are exposed to greater liquidity risk. Again, it is unclear which of these two effects will prevail.

A rapid growth in private investment in residential construction (CONSTRUCTION) often signals an increase in market risk since it can be evidence of a lending boom in the speculative housing market (Sachs, Tornell and Velasco, 1996; Burnside, Eichenbaum and Rebelo, 1999). Growth in bank credits to residential construction may lead to a credit-financed asset price boom, which allows banks to make more loans and take more risk. In addition, the resulting increase in real estate prices allows borrowers to finance the interest on existing loans through new borrowing. Banks become riskier as a result (Wong, 1998). However, here too other outcomes are possible. A rapid cutback in construction investment can also increase bank risk. A decline in investment is often associated with a credit reduction. According to evidence from the Asian crisis, Corsetti, Pesenti, and Roubini (1998) and Goldstein and Turner (1996) found that credit reductions led to a collapse of firms and a crunch of the credit market. This is because private construction relies on bank loans. If the loans dry out, the firms cannot complete their projects, and they cannot repay debts. The bankruptcy of firms leads to a collapse of banks. In addition, lower credits to construction mean lower interest received by the banks which may increase bank risk as a result of a drop in revenues.  

Keiretsu and Time Dummy Variables

Finally, we construct two dummy variables. The first, KEIRETSU, takes on a value of one if the bank is a member of one of the six major financial keiretsu groups: Daiichi Kangyo, Fuyo, Mitsui, Mitsubishi, Sanwa, and Sumitomo, and zero otherwise.

We represent two time periods in the model using a dummy variable (TIME). The first period includes the years 1994 through 1997. The second period consists of the years 1998 through 2004 and represents the period following the banking crisis. The dummy takes on a value of zero for the first period and one for the second.

Econometric Models

The unbalanced panel data models are estimated using a random effects GLS estimator with AR(1) disturbances in Stata 8. This estimator reflects both the time series and cross-sectional nature of the data and accounts for the unbalanced structure. Observations are grouped by bank in the random effects estimation. The AR(1) structure accounts for serial autocorrelation between years.

We estimate the two models below.

(1)
LN(LOANS/ASSETS) = β0 + β1 KASSET + β2 NPLK + β3 ADMAS + β4 DEBTAS + β5 LN(ASSET) + β6 INTEREST + β7 MONEY + β8 EXCHANGE + β9 CONSTRUCTION + β10 KEIRETSU + β11 TIME + ε1

(2)
LN(CASH/ASSETS) = β0 + β1 KASSET + β2 NPLK + β3 ADMAS + β4 DEBTAS + β5 LN(ASSET) + β6 INTEREST + β7 MONEY + β8 EXCHANGE + β9 CONSTRUCTION + β10 KEIRETSU + β11 TIME + ε2
Table 1

Descriptive Statistics

	
	Minimum


	Maximum


	Mean


	Std. deviation



	KASSET


	.9200
	.9800
	.1058
	.1494

	NPLK


	1.5200
	333.0200
	1.0936
	10.6654

	ADMAS


	.0100
	3.9500
	.4269
	.5886

	DEBTAS


	.0000
	1.9600
	.1615
	.2327

	ASSET


	15.9960
	163455.4800
	6539.9969
	15787.5780

	INTEREST


	.1000
	1.7500
	.4380
	.4020

	MONEY


	132833.2600
	359285.1300
	232853.6860
	73945.8620

	EXCHANGE


	93.8410
	130.9060
	114.7221
	9.8999

	CONSTRUCTION


	18.3910
	26.9890
	21.3344
	2.7767

	KEIRETSU


	.0000
	1.0000
	.0726
	.2595

	TIME


	.0000
	1.0000
	.6715
	.4698

	LOANS/ASSETS


	.0000
	.9300
	.5595
	.2485

	CASH/ASSETS


	.0000
	.5400
	.0586
	.0643


TABLE 2

CORRELATIONS 

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

	(1) KASSET
	1
	-.042
	.735***
	.155***
	-.176***
	-.093***
	.125***
	.067***
	.073***
	-.034
	.126***
	-.465***
	.564***

	(2) NPLK
	-.042
	1
	-.032
	.069**
	.025
	.019
	-.023
	.060
	.014
	-.010
	.029
	.005
	-.012

	(3) ADMAS
	.735***
	-.032
	1
	.209***
	-.195***
	-.059**
	.058**
	.072***
	.036
	.000
	.069***
	-.561***
	.736***

	(4) DEBTAS
	.155***
	.069**
	.209***
	1
	.038
	.013
	-.017
	-.002
	-.027
	-.011
	-.012
	-.033
	.122***

	(5) ASSET
	-.176***
	.025
	-.195***
	.038
	1
	.026
	-.021
	-.039
	-.030
	.461***
	-.032
	.010
	-.057**

	(6) INTEREST
	-.093***
	.019
	-.059**
	.013
	.026
	1
	-.705***
	-.382***
	-.046
	.077***
	-.558***
	.032
	.004

	(7) MONEY
	.125***
	-.023
	.058**
	-.017
	-.021
	-.705***
	1
	.242***
	.325***
	-.093***
	.712***
	-.078***
	.076***

	(8) EXCHANGE
	.067***
	.060
	.072***
	-.002
	-.039
	-.382***
	.242***
	1
	.561***
	-.044
	.453***
	-.003
	.039

	(9) CONSTRUCTION
	-.134***
	-.015
	-.078***
	.004
	.029
	.636***
	-.829***
	-.452***
	1
	.086***
	-.929***
	.083***
	-.112***

	(10) KEIRETSU
	-.034
	-.010
	.000
	-.011
	.461***
	.077***
	-.093***
	-.044
	-.040
	1
	-.076***
	-.141***
	.108***

	(11) TIME
	.126***
	.029
	.069***
	-.012
	-.032
	-.558***
	.712***
	.453***
	.385***
	-.076***
	1
	-.076***
	.103***

	(12) LOANS/ASSETS
	-.465***
	.005
	-.561***
	-.033
	.010
	.032
	-.078***
	-.003
	-.012
	-.141***
	-.076***
	1
	-.509***

	(13) CASH/ASSETS
	.564***
	-.012
	.736***
	.122***
	-.057*
	.004
	.076***
	.039
	.018
	.108***
	.103***
	-.509***
	1


***  Correlation is significant at the 0.01 level (2-tailed).

**  Correlation is significant at the 0.05 level (2-tailed).
Table 3

Random Effect GLS Estimates with AR(1) Disturbances

	Variable
	LN(LOANS/ASSETS)


	LN(CASH/ASSETS)

	
	β
	Std. Err.
	p-value
	β
	Std. Err.
	p-value

	Constant
	-.2921***
	.0831
	0.0000
	-3.6466***
	.6895
	0.0000

	KASSET
	.0125
	.0519
	0.8090
	.4972
	.3235
	0.1240

	NPLK
	.0003**
	.0002
	0.0340
	.0005
	.0017
	0.7400

	ADMAS
	-.0459
	.0367
	0.2120
	.7388***
	.1147
	0.0000

	DEBTAS
	-.0482
	.0400
	0.2280
	.0614
	.1701
	0.7180

	LN(ASSET)
	-.0206***
	.0077
	0.0080
	-.0543*
	.0331
	0.1000

	INTEREST
	.0069
	.0091
	0.4480
	-.2342**
	.1033
	0.0230

	MONEY
	-3.28e-07***
	4.81e-08
	0.0000
	4.26e-07
	5.25e-07
	0.4170

	EXCHANGE
	.0012***
	.0002
	0.0000
	.0065***
	.0021
	0.0010

	CONSTRUCTION
	.0005
	.0015
	0.7600
	-.0308*
	.0183
	0.0940

	KEIRETSU
	-.1313***
	.0450
	0.0040
	.2790*
	.1692
	0.0990

	TIME
	-.0303***
	.0069
	0.0000
	.2885***
	.0845
	0.0010


***  significant at the 0.01 level.

**  significant at the 0.05 level.

*  significant at the 0.10 level.
TABLE 4

EFFECTS OF INDEPENDENT VARIABLES TRANSLATED 

INTO THEIR EFFECTS ON BANK RISK

	
	LN(LOANS/ASSETS)


	LN(CASH/ASSETS)

	KASSET


	
	

	NPLK


	+
	

	ADMAS


	
	-

	DEBTAS


	
	

	LN(ASSET)


	-
	+

	INTEREST


	
	+

	MONEY


	-
	

	EXCHANGE


	+
	-

	CONSTRUCTION


	
	+

	KEIRETSU


	-
	-

	TIME


	-
	-


Note: +/- indicates effect on bank risk. A positive coefficient in the LOANS/ASSETS model indicates greater bank risk. A positive coefficient in the CASH/ASSETS model indicates less bank risk. An increase in exchange rate corresponds to a depreciation of the Japanese yen. 

Results


Descriptive statistics for the variables appear in Table 1. Correlations are given in Table 2. Estimates for the models appear in Table 3. The implications of the significant coefficients (p≤.10) for bank risk in the two models are summarized in Table 4. This table reverses the signs on the coefficients in the CASH/ASSETS model so that they indicate effects on risk.


The focal variable in the models is the keiretsu dummy. In the LOANS/ASSETS model, the coefficient for this variable is significant and negative, indicating that keiretsu banks have a lower loans-to-assets ratio and thus carry less liquidity risk than non-keiretsu banks. In the CASH/ASSETS model, the coefficient is positive, though only moderately significant (p=.099), indicating that keiretsu banks have larger cash-to-assets ratios than non-keiretsu banks. Recall that a higher cash-to-assets ratio also indicates lower risk.

Large scale financial restructuring was imposed on financial institutions after a number of bad debts were disclosed in 1997 (Eto, 2002). If Japanese banks altered their behavior as they learned from the crisis and as government regulations stiffened, they should take lower risk after 1997 than before. The data allow us to investigate whether these changes actually affected bank risk levels. The results for the time dummy variable suggest that Japanese banks did indeed significantly change their risk exposure following the crisis. In the LOANS/ASSETS model, the coefficient on the time dummy is significant and negative, while it is significant and positive in the CASH/ASSETS model. In both cases, the results suggest that Japanese banks took less risk following the crisis. Observe that the effect of the time dummy variable is significant even after controlling for the CAMEL variables and macroeconomic factors, suggesting a change in bank attitudes toward liquidity risk that was probably healthy for the Japanese banking system.


Turning to the micro variables, in the CASH/ASSETS model, a higher ratio of administrative expenses to average assets is associated with lower bank risk, as expected, reflecting greater management quality. The ratio of non-performing loans to capital is positively related to bank risk in the LOANS/ASSETS model, as expected, reflecting the negative impact of lower asset quality. The natural log of bank assets is positively related to bank risk in the CASH/ASSETS model, but negatively related to bank risk in the LOANS/ASSETS model. These results show that the two risk indexes differ, and are not simply substitute measures. Larger banks tend to have more cash relative to assets, which implies less risk, but also more loans, which tends to increase liquidity risk. The net effect on risk will depend on which of these effects is stronger. Bank leverage, as measured by the debt-to-asset ratio, is not a significant predictor of bank risk in either model, nor is the ratio of capital to assets.


On the macroeconomic side, an increase in the interest rate increases bank risk in the CASH/ASSETS model, consistent with Demirgüç-Kunt and Detragiache (1997) and Hardy and Pazarbasioglu (1998). In contrast, an increase in the money supply decreases risk in the LOANS/ASSETS model. This is consistent with the idea that an increase in money supply lowers bank risk by increasing liquidity in the banking system. Interest rates and the money supply tend to move together but in opposite directions. The results indicate that the combination of more expansionary monetary policies and lower interest rates tends to decrease bank risk. Private investment in residential construction tends to increase bank risk in the CASH/ASSETS model by lowering the cash-to-assets ratio. The boom in residential construction in Japan accompanied an increase in the importance of capital market financing, which may have tended to reduce bank loans. Fewer loans reduce bank profits and may have negatively affected the banks’ cash positions, increasing liquidity risk.


Exchange rates show a more complex relationship with risk. A decrease in the value of the yen positively impacts risk in the LOANS/ASSETS model but negatively impacts risk in the CASH/ASSETS model. Exchange rates affect international transactions. As the yen depreciates, Japanese exports increase and bank cash received from export industries also tends to increase, resulting in an increase in the cash-to-assets ratio. A depreciation in the yen also makes Japanese loans more attractive to foreign borrowers (i.e. the yen is less expensive relative to loans denominated in other currencies), hence foreigners are more likely to borrow from Japanese banks. Bank risk increases as a result of an increase in loans relative to other bank assets.
Conclusion

Keiretsu banks have close stable relationships with their clients in the group that reduce competitive pressures on both the banks and firms and increase promissory credibility. We offered several reasons why such close relationship might either increase or decrease the risk exposure of keiretsu banks. The results indicate that keiretsu banks tend to face lower liquidity risk than non-keiretsu banks. Thus, keiretsu banks do not take greater risk positions due to their roles as lenders of last resort and implicit promises to extend debt financing to member firms. Rather, keiretsu banks appear to benefit from their positions within the keiretsu and their greater access to information, control over the operational and financial aspects of their clients, and relatively safe income streams from their lending within the keiretsu.

Thus it seems unlikely that the keiretsu system itself is responsible for increased risk taking and fragility in the Japanese banking system. Individual incidences of over-lending or moral hazard on the part of keiretsu firms notwithstanding, keiretsu banks are not associated with greater risk than non-keiretsu banks in the main. Indeed, the opposite is true. Hence, it is unlikely that keiretsu caused or cause the Japanese economy to be more prone to banking crises that it might otherwise be.


The time dummy variable included in the models indicates that Japanese banks have adopted positions of lower risk exposure following a massive collapse of banks in 1997. The results suggest that programs imposed by the IMF in 1997 to restore and restructure the Japanese banking system were probably effective in helping reduce bank risk taking. The results also indicate that the lessons of the Asian crisis were most likely taken into account by Japanese banks in deciding upon their own risk behavior after 1997. As the Japanese and East Asian economies heat up once again after a long period of stagnation, and as the Chinese economy emerges, it remains to be seen whether the Japanese banks will be able to retain tight control over their risk exposure.

Measuring bank liquidity risk is essential for both banks and regulators to see if banks require regulatory action or rescue. Banks with high liquidity risk require interventions in the form of liquidity enforcement and liquidity support in order to avoid creditor and depositor panics. The Japanese banking system is subject to lower liquidity risk today than in the years leading up to the crisis. Keiretsu banks, despite their anti-competitive and oligopolistic nature, appear to require no more careful monitoring or intervention than non-keiretsu banks. Rather, keiretsu banks appear to decrease the liquidity risk of the Japanese banking system.
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